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TUNING WITH SA500G3/1000S G3 81
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Autosetup & First start up 82
Create your first tuning parameters 88
First engine startup 91
NEWS 2010, (G3v3 ID205)
1. ALS (Anti lag system) to keep up boost at part load and engine brake.
2. More advanced launch control with start-RPM, launch-RPM-limit
3. First cell in fuel and ignition map, totally free to set to any value
4. Extra 3:rd fuel compensation map
5. Extra 3:rd ignition compensation map
6. Extra PWMI compensation map, to have TPS dependent boost control
7. Extra RPM limit dependent on coolant or digital input
8. Selectable range for the internal MAP sensor. 0-4 bar or 0-2 bar
9. Asjustable injector dead time, to have more accurate compensation maps.
10. Support of more engine types like all with 36-1 crank, Nissan 200, Toyota Supra and Honda

R1

NEWS 2009 (G3v2ID204)

N A LN

Start up guide which guides you through all steps to get a base map ready for your first start
attempt.

Auto tune, long term adaptiv fuel.

Tunable extra idle air at engine start

Tunable temperature to start AFR-control.

Deceleration fuel

In the log program you can open and compare to log files.

BCLab’s windows can be resized to full screen.

INTRODUCTION

With Civinco’s Engine management system SA500G3 or SA1000G3 you will easily optimize
your engine. The system controls all the critical parameters like fuel, ignition, boost and
warning systems. All the data are stored at smart card memories and can easily be changed
during run. Civinco AB in Sweden can help you with most things in car tuning via a broad
network of resellers worldwide.

Civinco offers two families of engine management systems; InSeries systems which works
together with the stock ECU/PCM, and Stand Alone systems for more advanced tuning were
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you replace the stock ECU/PCM.

CIVINCO ENGINEERING AB B HILDEDALSGATAN 24 ® SE-417 05 GOTEBORG ® SWEDEN
TEL: +46-(0)31-22 08 10 B  E-MAIL: INFO@CIVINCO.COM B  WEB: WWW.CIVINCO.COM
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FUNCTION OVERVIEW SA500G3 & SA1000G3 v3

3D fuel map with selectable number of cells up to18*19 cells
2 fuel maps, which can be combined as preferred.
Fuel compensation
o Extra load sensor
o Coolant temp, Air temp, Battery voltage
o Acceleration enrichment
Ignition map based on 21 RPM cells, and selectable load sensor with 33 cells.
Sequential fuel timing
Over 25 different cam and crank sensor configurations (60-2, 22-2, 24, 36-2 etc)
Most ignition orders for 4, 6 and 8 cylinders
AFR closed loop
o Short and long term adaptive
Launch control for boost spool up
o Tunable Ignition retard, Rev limit and extra fuel
ALS function for keeping boost during part load
o Tunable Ignition retard, Rev limit , extra air and extra fuel
Idle control
o Ignition
o Idle control valve with 1 or 2 PWM
Boost control
o Open or closed loop (PID) via PWM
Warning systems and error codes
o RPM limiter
o Fuel cut at over boost
ASD/DME relay output to control supply voltage to fuel pump etc
All out and input can be reconfigured for different functions
Uses all original sensors, so no extra sensors are needed to be bought
USB communication with PC
Log up to 75 engine and sensor signals to PC via USB

SYSTEM OVERVIEW SA500G3

4 fuel channels for high ohm injectors
2 ignition channels for external igniters
6 analog inputs
o MAP
Coolant temp
Throttle position*
AFR*
IAT / AUX1*
o 12V battery / AUX2*
4 digital inputs
o Cam sensor
o Crank sensor
o Launch control
o Ignition cut or Speed

o O O O
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3 digital output

o

o

ASD, fan control, tach output, gearing indicator, error code lamp,
programmable output based on RPM and analog input
+5V voltage supply for external sensors

2 PWM output for boost control, idle control, VTEC, Vanos**

SYSTEM OVERVIEW SA505 G3Vv3

For Volvo and Audi 5 cylinder engines with distributor
5 fuel channels

1 ignition channel

All other like SA500G3

SYSTEM OVERVIEW SA1000G3 v3

8 fuel channels for high ohm injectors
4 ignition channels for external igniters
10 analog inputs

o

O O O O O

o

MAP

Coolant temp

Throttle position*

AFR*

IAT / AUX1*

12V battery / AUX2*

2 extra inputs for options AUX3 / AUX4

6 digital inputs

@)
©)
@)
@)
@)

Cam sensor

Crank sensor

Launch control

Ignition cut or Speed

2 extra inputs for options

5 digital output

o

o

ASD, fan control, tach output, gearing indicator, error code lamp,
programmable output based on RPM and analog input
+5V voltage supply for external sensors

4 PWM output for boost control, idle control, VTEC, Vanos**

* can be used to log other signals as well.
** gll outputs can be used to control selectable functions

SYSTEM OVERVIEW SA1005G3 v3

For Volvo and Audi 5 cylinder engines with coil on plug
5 fuel channels

5 ignition channel

All other like SA1000G3
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WHICH SYSTEM SHOULD YOU SELECT

1. What type of cam and crank signal?
* Inductive or digital
SA500G3/1000G3 supports both types, but inductive sensors could
need some extra tuning.

2. Number of pulses per rev for the cam and crank sensor
=  SAS500G3/1000G3 supports more than 25 different combinations

3. Number of cylinders, ignition coils and ignition principle?
= 4-8 cyl with 1-4 coils
SA500G3 supports up to 4 cylinders and 2 coils
SA1000G3 supports up to 8 cylinders and 4 coils

1) Installation of BCLab

Part 1 of this manual is PC-software manual and describes all the system functions and how to
tune the car.

Installation:
Insert the CD in the computer and start the installation by double click at setup.exe.
Follow the instructions.

2) Installation of system
Part 2 of this manual describes how to install the system to the engine, and what you need to
think about.

3) Tuning of engine
Part 3 describes some tuning basics and strategies to create a first time start up map.

IMPORTANT

Civinco are responsible that the engine management system is working
correctly at delivery, presupposed it has been correctly installed.
Civinco offers a 10 year warranty.

Civinco does not take responsibility for damage on engine, car
or person in connection to the use of Civinco’s system
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@ CIVINCO 5A500/581000G3 Interface Software - Mapp_VOLV0345_100304_ID205_morgon_1.0bar_bra.cbc

File Communication View Settings Help -- System not connected

Direct communication
| < COM-Portinfa >

Werify ‘ Info ‘

VINCO

Read
zettings

Writer
zettings

START LOGGING
‘ General Dataset ID 205 Stand alone 3D v4

SA-b TuneCard . - .
i ——"1 Anti lag ALS, Coolant RPM limit, Fuel and Ignition first cell
adjustment, Extra fuel compensation map

File Descnption

[~ Autostart

LOGGING VIEW

[ Autostart

HIGH SPEED LOGGING

SETTINGS

SENSOR SETTINGS

Settings loaded from box

General l lgnition l Fuel

| PwMBoastde |

USB STATUS / TODOS STATUS

There are three ways to communicate with your box or TuneCards. In the upper left corner
you will see the chosen communication mode. You may switch between these in the menu

Edit-Toggle Interface or by pressing Ctrl+T.

e USB serial communication between PC and BC-box
e Chipdrive connected to the PC that read/writes TuneCards

e Use of the BC-box as a TuneCard reader when the BC-box is connected via USB

Direct communication with the system

EEIVINEU BCLab - Hewl clh
CEile Edit Communication Wisw

Direct communication

| <COM-Partinfo >
Werify | Irfo |
Read Write:
zettings settings

TuneCard

Handles the USB-communication with connected BC500/BC1000G3.

Write - Saves the BCLab current tuning to the BC-box
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Verify - Verifies that the BC-box tuning is the same as the BCLab tuning
Read - Reads the BC-box tuning and displays them in BCLab
Info - Reads some general information from the BC-box

Live Data changes during logging

If you do changes in the mapping or settings during logging, these changes will take part
immediately. You do not have to press “Write” for the changes. This makes it easier to make
changes in the mapping and immediately see the changes in the log file. I.e if you make fuel
adjustment, you can see the AFR change right away.

Todos card reader

‘ EEIVINED BCLab - Hewl.c
|

1

File  Edit Communication ie

Todos reader/writer

| < Todos status »

Firvd wariter | Disconnectl

Fead Card | ‘write Card

| BC-bio I TuneCard

Handles the TuneCard reader if it is connected to the PC.

Find Writer - The program tests the connection with the Todos reader
Write Card - Saves the BCLab current tuning to the TuneCard

Read Card - Reads the TuneCard tuning and displays them in BCLab

FILE DESCRIPTION

This area in the lower left corner can be used to write text to describe the new settings. The
text is saved at the same time as you save the settings to the harddrive. They are not saved to
the TuneCard or when you write to the box.

USE OF ALL PAGES WITH TABLES

Table Control
1,51 s AL T able Control
047 033 00
053 043 00 i 2

073 053 00
034  0OR3 00 ﬂ

13| 072l oo vl W
1.25] 082 00 . ¥ o4 Wiew 30
141 092] oo 100 Scale 100 Seale% | Al A MAP

0 S —

156 102 0.0 Set value
172 111 00 |EI Set value

183 121 00 iy mas Smoothern

203 1.3 00 Iﬁ Iﬂ I* ‘4 columns

213 14 00
All BCLab pages that have tuning tables also have a "Table Control" box. This is used to
easily adjust the tuning values in the table. You can also use this to edit several tuning values
at the same time by marking the desired values. To mark all table values click on "Deg", "ms"
or "%" in the table upper right corner.

3D Table Control

-

Smoathern

i [awnsE
N —=2=

- +

ial
12
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® “+”increase the selected values 1 step

e 7.7 decrease the selected values 1 step

. ﬂ‘ increase slope of the selected values to the right

. h* decrease slope of the selected values to the right

. Yd decrease slope of the selected values to the left

° h increase slope of the selected values to the left

. ‘* decrease slope of the selected values in the bottom
. ‘4 increase slope of the selected values in the bottom
. j‘! decrease slope of the selected values in the top

4

e & increase slope of the selected values in the top
e "Scale%" Scales the marked values with the selected % value
e "Set to" Sets the marked values to the selected value.

” non
[ ]

min", "max" Informs the user of the possible values in this table

You can also mark a cell and write the value directly into the box without using the
commands above.

HOW TO CHANGE VALUE IN CURRENT CELL

087 1410 14M 147 1459 146 141 14E 153 160
0.34| 166 166 166 166 166 166 167 162 172
1.00 1EIEI 13.0 130 180 180 183 136 135 130

4 A L~ L e s B R R R |

Ad|ust current load/rpm cell

3D Table Control

100 Scale % g 30 Wiew
M .. ﬂ Smoothern

Lali

Smoothern
calurinzg

If the engine is running (with or without logging running), an extra window will appear which
makes it possible to adjust fuel and ignition in the current cell without having to mark it with
the mouse.

You have to be close enough the center of the cell to be able to adjust it, to prevent from
adjusting wrong cell.
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Smoother data
There are two functions which evens out the data in 3D tables to make it easier to remove

unwanted dip and tops. You can even out in horizontal and in vertical direction.

¢ Smoother Rows”
If you have values on the first and last row in a selection, and want to even it out on

the rest of the rows, you just press ”Smother rows”

results in

e  ”Smoother Cols”
If you have values on the first and last columns in a selection, and want to even it out

on the rest of the columns, you just press “Smoother columns”
000|_ 1500
100
100!
100}
10,0/
6.7 100l
10,0}
L 100)

GOTEBORG ® SWEDEN

HILDEDALSGATAN 24 B SE-417 05
WWW.CIVINCO.COM

CIVINCO ENGINEERING AB &
INFO@CIVINCO.COM B  WEB:

TEL: +46-(0)31-22 08 10 B  E-MAIL:
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FUEL

Before you start to tune the fuel, you need to decide how the basic principles of your tuning
should be, load sensor, ignition order, number of fuel cells etc.

Choice of fuel tables

SA500G3/1000G3 handles up to 3 fuel tables:

2 fuel maps - 3D Main MAP and 2nd Fuel MAP.

3 fuel maps - 3D Main MAP and 2 different fuel compensation maps

The user can select which load sensor to use for respective fuelmap.

Normal alternative for 2 fuel maps

¢ 3D Main - MAP & 2nd fuel — not used
e 3D Main - MAP & 2nd fuel — Throttle position
¢ 3D Main — Throttle position & 2nd fuel - MAP

RPM and load resolution (number of cells)

You can adjust the number of load and rpm cells you want to have in the fuel map. You can
also select which load and rpm values to use in each cell, to make sure you map exactly as
you desire. If you already have made a map and want to change axis in some way, you can
save this map and convert it to the new axis setting.

These settings are made under Settings — fuel maps.

MAIN FUEL MAP BASED ON LOAD AND RPM

ﬁ CIVINCO SA500/SA1000 Interface Software - SA_Porsche944_NA_StandAlone_TuffTandning.cbc

File Edit Communication Yiew

Settings  Help

Direct communication Fuel Main 3D map
i Fuel 3D Load sensor:
< COM-Port info > Set fuel depending on RPM and Load MAP - MFX 2 5bar [bar]
Verify Infa 0]_500]_1000[_1500] 2000] 2500]_3000|_3500] 4000] 4500] s000] ssoo]_eooo| esoo| 7ooo| 7500] & 4|
0] 2260 214 1780 184 1580 2,02 214 220 226 232 238 244 25 2B 27 28 ¢
Read wiite 023 28 26 2080 214 2200 244 25 27 238 244 25 26 27 28 23 30 !
e ] el 036 35 34 30 31 32 33 34 35 45 47 2;| 24 25 26 27 28
o044f 40 32 32 34 36 38 39 42 45 47 48 43 6O 51 62 63
052 40 38 42 44 45 47 48 43 51 54 56 57 583 53 60 61
SA-box TuneCard (0,60 S A e MR 1 5 R 1) R B B G e S B LR B2 B8 6 45 B 6 J
063/ 52 61 58 53 58 60 B1 B2 63 65 66 67 63 63 Y0 71
s G0 B B B BE R SRE R FEER S S S ) S SR S S ]
GEY 7w mE e E FA @A e R | SRR e S e S ) S SR
0491 88 88 86 81 86 89 40 92 94 46 98 101 103 104 105 106 °
093] 99 95 93 90 493 95iTEE 100 101 103 107 108 109 110 111 112 -
107 107 102 100 97 101 104 106 108 108 111 112 113 114 115 116 117 -
115] 11,3] 108 1056 106/ 108 111 11,20 115 116 11,9 1200 121 122 123] 124 125 -
1231 123 117 114 116 1.8 120 122 124 126 129 130 131 132 133 134 135 °
1.3] 128 124 121 120 124 128 130 132 133 137 138 138 140 141 142 143 -
1.38[ 138 133 1239 128 133 136 140 142 142 145 14F 147 148 1435 150 151 °
1.46( 156 151 143 145 153 156 159 161 163 166 167 168 169 170 171 172 -
154 159 154 146 150 152 157 159 163 165 168 169 170 171 172 17.3 17,34',j
4 >
3D Table Control 3D color control ETIERIBTG
¥ + “iew 30 & Colored as ms Verify limi
o t
100 Scals % §u,§ F Y MAP ¢ Colored as duty cycle j' j il ’ L
0 Set value h 4 e " Gray scale background —I 6 %
Eg % q@ e " No color
bl SR e m Leaner in box I
columng Mid point fusl 125 ms  Hicher inbox
File Description
rdFuelbP | ndFuelRPM | 3D MainMAP |
L General l |gnition l Fuel l Pt /B oost/Idle J

For each rpm and each load you set the desired fuel pulse length.
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In this example at 3000 rpm and 1.11 bar MAP, the engine gets 16.3 ms fuel.
The system linearize between the cells, so at 3250 rpm, the engine gets 16.75 ms fuel.

3D Table control
All cells can be adjusted in “group” to more easily adjust and change the slope of the fuel.
See also Table Control

View 3D MAP
Opens a separate window and shows the 3D graph visualizing the fuel setting.

& Fuel 3D MAP

3D color control
Controls how the fuel values should be represented in colors.

Verify coloring

When using “Verify” the system compares the fuel map with the current map in the SA500
box. If there is a difference, the difference is represented in different colors depending on how
large the difference is.
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B3 View fuel verify difference

a|_ 500 ?5EI| 1000]_1250]_1500]_2000] 25qu 3unnl 35nul 4uun| 45IJD| 5uuu| SSDD| BDIZIEI| saunl ?nnul euunl aus3
00| oo oo 00 oo 00 00 o
002 oo 0o nu 00 00 00 0o n_u n_n n_u n_n nn nu n_n n_u n_n n_u n_n n_n
003 00 00 00 00 000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
016 00 00 00 00 00 00 00 00 00 00 01 00 00 00 00 00 00 00 00
022l 00 00 00 43 @02 00 00 00 00 00 00 00 00 00
029 00 00 00 42 01 02 00 00 00 00 00 00 00 00
035 00 00 oo | 02 00 00 00 00 00 00 00 00 00
042 00 00 00 02 402 00 00 00 02 @0 00 00 00
048] 00 00 00 04 00 00 00 00 00 00 00 00 0o
055 00 00 00 0 o0 o0 00 00 00 00 00 00 0o
0f1] 00 00 04 -0, 00 00 00 00 00 00 00 00
068 0.0 n n 0o 05 -0, - 44 00 00 00 00 00
074 05 -0, 05 -0, u?- 00 00 00 00 04 00 00 00 00
0.81 ----- 08 47094 91 07 0F 0F 07 00 00 00 00 00
087 D4l 4 4 8l 232 8 200 3EE OorEEEE 00 00 00 00 00
0,94 Cd4 44 44 44 44 24 3E - 26 22 H3 00 00 00 0o
100 1.1 00 00 00 00
104 178

FuELMAP2 & 3

In the SA-system you can choose from:
e 2 fuel maps - 3D Main MAP and 2nd Fuel MAP.
or
e 3 fuel maps - 3D Main MAP and 2 different fuel compensation maps

Extra 2.5D fuel map

The normal reason to use two fuel maps is if you have a turbo- or supercharged engine that is
modified in a “extreme” way so there is not much vacuum in idle and maybe very choppy
MAP signal on high load. The more extreme engine needs to be tuned at throttle position
(main map), but also needs compensation when the boost kicks in (2““l fuel map).

Fuel map 2 are of the type 2.5D, i.e. you tune load and rpm separately. You set desired fuel
depending on load, and then how you want this fuel to be compensated by the rpm. Click F6
to see the resulting 3D-graph.

See page Setting — fuel map.

CIVINCO ENGINEERING AB B HILDEDALSGATAN 24 ® SE-417 05 GOTEBORG ® SWEDEN
TEL: +46-(0)31-22 08 10 E E-MAIL: INFO@CIVINCO.COM E WEB: WWW.CIVINCO.COM
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Fuel map 2 based on load

File Edt Communication View Settings Help

ﬁ CIVINCO SA500/SA1000 Interface Software - SA1000_Demo_setting 001.cbhe

VINCO

=S

Direct communication valt | % EE
[ < cOmMPort infa > 0.00 0 0o
016 3| 00
ety ‘ Infa | 0.3 5 oo

. 0.47) k]

Read boerite: z .
settings settings 063 12| 00
0.78 16| 0.0
0.94 19| 0.0
BC-box TureCard TE 2| oo
i ; T2 | 00
1.4 28| 0.0

Boseralnunber

T8 a1 00
Uncoded / /
oo codcihc I

B encryption code Te8 | o
[bonoooGo0n 203 #1| oo
& Unlack bo sfter upload 219 4 oo
" Lock bax after upload 23 47 oo

250 S0 o0
26 53| 00
281 56| 00
257 5| o0
313 ee| 00
328 6| 00
344 &3] 00
359 72| 05
378 76| 10
File Descripti 331 78| 15
408 &1| 20
422 w4| 25
4738 Ral o an j

Set fuel enrichment, in miliseconds,
based on manifold pressure.

Table Control

[El L =

Fuel 2nd Load sensor:
Thiaottle - Analog_0-100%

ﬂ ﬂ 234
Yd q| 20,8
100 Scals %
18,2
[0 Setvalue
min mak 15,6
o e 13
104
78
5.2
’ L1
26 1
' P
0 e
= ® 5 5 ¥ R 3

2nd Fuel MAP |

2ndFusl APM | AFRA/Lambds Contial |

30 adaptives l 30 Main MAP

[ Gieneral il

Igniion ]. Fucl

1

Pih/Boost |

‘er. 4.0.58

Ver. G3v3 2010-03-22

First tune how fuel should depend on load. Normally more fuel at increased load.

Table data

In the left column the input voltage for selected sensor is shown.

The value in the middle column varies depending on which kind of sensor you choose in

”Used Analog Sensor”.

In the column to the right, you choose fuel (in mille seconds) depending on load.

Fuel map 2 based on rpm

File Edt Communication View Settings Help

ﬁ CIVINCO SA500/SA1000 Interface Software - SA1000_Demo_setting 001.cbhc

EEES

Direct communication

< COM-Port info >

Wity Inf i
o1

Read ite 500 100

setings settings Toon 100

1500 100

20000 100

BC-box TuneCard Seonl 100
Data protection 3000] 100
Box serial number 3500 100

Open
lncoded = code fie 4000] 100

& i i 4500 100
ox encryption code ool 100

[oogooooon 5500 100
' Unlock box after upload 6000 100
" Lock box after upload 6500 100
7000] 100
7500 100
8000 100
8500 100
4000 100
9500 100
10000 100|

File Description

2nd Fuel M&P

Set fuel enrichment percentage, bazed on engine RPM (Use
walues above or below 100% to alter enrichment based on RP).

Table Control

i 200
ﬂﬂ 180
\2 NH 160
100 Seale %

140
[0 Setvalue
win o max 120
T = | 1m0
80
60
40
20
0
@
2

2500

5000
7500
10000

2nd Fuel RPM | 4FR/Lambda Contiol |

3D adapiives | 3D bain MAF

L Gieneral l

|gnitian l Fuel

]

Pwh/Boost |

er. 4.0.58

Table data

In the column to the right you enter the fuel compensation depending on the RPM, compared
to the value you entered in the "Fuel Load”-tab. Example: if you have a specific load which
specify 3 ms extra fuel and you have entered 50% at 2000 rpm and 150% at 3000rpm in this
RPM table, the resulting fuel will be 1.5 ms at 2000rpm and 4.5 ms at 3000rpm.
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Compensation map 1&2

(7. CIVINCO SA500/5A1000G3 Interface Software - Mapp_VOLVO345_100304 _1D205_morgen_1.0bar_bra.chc [l G =
File Communication View Settings Help -- n no
Direct communication ‘
< COM-Part infa > Set fuel errichment, based on 2nd load signal. Resulting Fuel 2nd Load sensor:
fuel map is also depending on 2nd Fuel RPM table. The MAP - MAP MPX 2.5bar [bar]
Verif Info < two tables are mulitplied together to have a resulting 30
D Wb % map. The 2nd fuel map is then added ta 30 Main MAP. ‘
Flead Wi 000|009 100 - 7able Cantrol
settings settings 025 021 100
050 034 100 - - 300
STAAT LOGGING 075 048 100
100|053 100 “ '4 250
TuneCard 125 071|100
150 064 100 p "Y
175 0,98 100 5
d & Scale ¥ 200
7o | o] 100 Sede |
225 121 100 [0 Setvalue
250 1.38] 100} e e 150
275 1.46] 100 | [
300159 100 H
325 1A| 1o 100
350 184 102
375 1.9 103
400 209 104 50
425 221| 105
450 234| 108
475 zap| 107 0
500 259 108 z = 2 @ i
= = - - o
LilelDaccmtion 2nd Fuel comp | 3dFuclcomp | AFF: Control | 30 Main MAP ]
Settings Ioaded fiom box L General l |gnition l\ Fuel ,L Prat/B oost/| dle J

Ver. G3v3 2010-03-22

Instead of choosing 1 extra complete fuel map, you can select to have 2 extra compensation

maps, which compensate the fuel in the main map with a percentage

One example is to let the main fuel map be controlled by TPS, and then make a MAP

compensation at boost.

(7 CIVINCO 5A300/5A1000G3 Interface Software - Mapp_VOLV0845_100304_1D205_morgon_1.0bar_bra.chc

File Communication View Settings Help --

= lE ]

Direct communication ‘
< COM-Part irfa > Set fuel errichment percentage, based on engine RPM . Resulting fuel map is also depending on
2nd Fuel MAP table. The two tables are mulitplied togsther to have a resulting 30 map. The 2nd
Veily Info " M % fuel map is then added to 30 Main MAP,
Read Wit ggg ?102 133 Table Control 1
settings settings =
g g Tom0]_zz) 10| [N 300
START LOGGING 1500 3.35) 100
————— /| {00048 100 ﬂ m
SAbox | TuncCad | 2500 558 100 50
3000]_ 670 100 A | w¥
3500) 7.B1| 104
4000653 100 Sea% | 200
4500]__ 10,04 [0 Setvale
5000|1116 150
5500] tzzr| oof o T
6000|133 1o0f 1O 158
6500 14.51| 100 100
7000) 1562] 100
7500|1674 1001
8000|1785 100 50
8500 1897 100
9000 20,09) 100
sa00) 21200 10 0
toooo] 2222|100 2 @ = 3 o
= i = =3 o
= - ™~
. L —
GilelDaccrmtion 2nd Fuel comp 3rd Fuel comp___ | AFF: Control 1 30 Wain HAP ]

General

l |gnition l\ Fuel ,L Prat/B oost/| dle J

Settings lnaded from box L

Another example is if you also want to compensate the fuel depending on IAT or exhaust gas

temperature.
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FUEL BASED ON AFR

(7 CIVINCO SA500/5A1000G3 Interface Software - Mapp_VOLVO345_100304 _1D205_morgen_1.0bar_bra.chc [l &)=
File Communication View Settings Help — System not connected
Direct communication

< COM-Part infa > Set AFR vaoltage, based on

Lambda Load sensor: MAP - MAP MPX 2 Sbar

selected load signal, Lambda sensor: Analog_0-5¥
Werify Info
Wolt | bar W
Flead Wiits 000 00| 043 - Table Control
settings settings 031 025 043 - - 0,50
START LOGGING 063 040 049 0.45 ‘
054056 049 M| MR '

125 072 0.29 vl N 0,40 \\
158 087| 0.29

188 1.03) 0.2 0,35 \
218 113| 028| | [f00 Seakx | a9

250 1,34 0.29 ’

Sar 7= 02| | | Set value |
313 166| 029) min ek

384 182 029) o [E 0.20

TuneCard

3,75 197 0.2 0,15
408] 23| 0.7
438 228) 0.7 010
463 24| 029 0,05
500 25| 0.29)
0,00
o [ @ g
& @ g 3
s b5 = ¥
File Description 2nd Fuel comp ]. 3id Fuel comp Ji AFR Control 3D Main MAP

Settings loaded fiom box L General l Ignition l\ Fuel ,L Pwi/Boost/|dle J

If you have selected to use closed loop wide band AFR control, you can in this table specify
different AFR at different load. See also Settings — AFR closed loop.
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VINCO

IGNITION

Before you start to tune the ignition, you need to decide how the basic principles of your
tuning should be, load sensor, ignition order, number of fuel cells etc.

Choice of load sensor
SA500G3/1000G3 handles 3 ignition maps - 3D Main ignition and 1st Ignition compensation
and 2" ignition compensation.

The user can select which load sensor to use for respective MAP. These settings are made
under Settings — ignition maps.

Normal alternative
¢ 3D Main - MAP & 1* & 2nd ignition — not used
e 3D Main - MAP & 1" ignition — IAT or knock sensor
e 3D Main — Throttle position & 1% ignition — MAP & 2" Ignition copm - IAT

RPM and load resolution (number of cells)

You can adjust the number of load and rpm cells you want to have in the ignition map. You
can also select which load and rpm values to use in each cell, to make sure you map exactly as
you desire. If you already have made a map and want to change axis in some way, you can
save this map and convert it to the new axis setting.

IGNITION BASED ON RPM & LOAD

(7 CIVINCO SA500/5A1000G3 Interface Software - Mapp_VOLV0345_100304 1D205_morgen_1.0bar_bra.chc [ G =]
File Communication View Settings Help — System not connected
Direct communication

Ignition main 3D map Ignition Load sensor:
< COM Fortinfo > St sl dspsriing o RPM s Losd HAP - MAP MPX 2.5bar [barl
Wity Info 500| 1000 1500]_2000| 2500 3000] 3500| 4000|4500 soo0| 5500|000 £soo| Fooo| 7soo
Pead Wiits 05| B0 100 110 240 240 400 430 430 430 430 430 430 430 430 430
EHDE e 056 160 100 110 274 300 30 400 400 400 400 400 400 400 400 400
057 160 100 204 264 233 334 M4 4 W F2 WE IF0 BA }\E B2
START LOGGING 103| 126 138 198 225 254 294 304 N4 3 3[2 T|E ][O !4 8 A2
119| 145 146 150 180 216 235 270 294 286 284 292 290 235 282 278

b
=
e
=1
w
=1
=
%)

154 172 208 240 268 272 ZFE 280 284 278 272 2R
154 196 230 258 26E 260 280 284 278 272 266
136 160 17FE 180 184 192 200 204 198 192 200
134 138 144 150 150 158 170 164 158 152

TuneCard

B
:
:
:
:

el
e
LEE
i)
Xy
=)
o w
i)
oD
S
2
¥

o
=
@
=
-
=
@
=
o
m
w
m

_13rp B % A 6 10E 114 120 130 130 13 138 140 134 128

213 X 4 8 7B 88 898 104 108 11E 124 128 128 130 112 106
BRSNS RS 9582 BREE s 98 104 100 98182
I BRSE0 BRSE) 500 90 SNE0 ST e g2 90 e 4 iR

3D Table Control 3D color control

¥ 4 5 Bl Verify coloring
00 Scals % A & 3D View o Verify limit

I Setvale ﬁ.. ¥ | cmoathemn || | © Grapscde KNI
e
J" .

Smaotharn Color scheme [
H columns Higher in box

3D Main Ignition ) adlgnition compersation | 2nd lgniion compensstion |

File Description

Settings loaded from box L General l Ignition l\ Fuel ,L Pwi/Boost/|dle J

Normally you need more advanced timing at higher RPM. This used to be controlled by
centrifugal weights in the distributor.
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File Communication View

(77 CIVINCO SAS00/5A1000G3 Interface Software - Mapp_VOLVOg45_100304_ID205_morgon_1.0bar_bra.cbc
Settings Help -~ System not con

= E e

Direct communication
< COM-Port info »

Werify Info

Read Wit
settings settings

START LOGGING

Znd Ignition Load table

2nd Ignition Load sensor:

St igniton timing corperisation, based on 2nd load Al NAT - IAT 4.7k NTC_3.3kPU FINAL [C]
signal. Negative values retard the timing. positive e =

values

025 1255 -6.4]

TuneCard

075 604] -4.8

613 -3.2]

0El_ 7| 55 ﬂ m 20
15
122 598 40 M & ot

150 5es| -24ff [100 Seak% | 5

Waolt |C Deg Table Control

[ I !! -

175)_ 485 -1.5] o Selva\ue‘

File Description

Settings lnaded from box L

200 __430] 08
225 a7 oof mn o ma 5 "
250 | oof [256  [ma e
275 285 00 10
300 238 00 15
325 192 00
350 143 oo 20
378 92| 00 25
400 38 00 - - - o -
428 30| 00 = = o & IS
450 13 00 2 @ = ¥
475 241| 00
500 473 00
30 Main lgnition | adlgniton compensation | 2nd Ignition compensation
General l Ignition l\ Fuel ,L Prat/B oost/| dle J

There are 2 independent ignition maps for use with two different load signals. This can be
used to retard ignition at high intake air temperature. It can also be used with a knock sensor

that can retard the ignition. You can adjust the timing +-25 degrees.

2ND IGNITION COMPENSATION BASED ON LOAD

TuneCard

3rd ignition compensation

— Ignition compensation

3rd ignition load

File Description

30 Main lgnition i

(7 CIVINCO SA500/5A1000G3 Interface Software - Mapp_VOLV0345_100304 1D205_morgen_1.0bar_bra.chc ol & ==
File Communication View Settings Help — System not connected
Direct communication L B ‘
31d igintion compensation R
< COM-Port info > Lo limit ignition campensatian A d o e AUXZgIIAT - Analog 0-5V [V]
Veilty Info Low load level K1 o
Flead Wil R .
seli:gs sell’\‘nZs High limit ignition compensation K by
START LOGGING ol Al 1 ks

3rd Ignition compensation | ZndIgnition compensation

Settings lnaded from box L

General l Ignition

l\ Fuel

| Pum/Bonstide |

There are 2 independent ignition maps for use with two different load signals. This can be
used to retard ignition at high intake air temperature. It can also be used with a knock sensor

that can retard the ignition. You can adjust the timing +-25 degrees.
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PWM1-4, BOOST CONTROL AND IDLE CONTROL

The BC-system has 4 independent PWM outputs which can be mapped depending on load or

rpm. PWM1 can also be used for closed loop boost control.
Also see chapter PWM-signals to better understand what a PWM-signal is.
To set desired PWM function see page Settings - PWM

BoosT/PWM1 BASED ON RPM

7 CIVINCO SAS00/SA1000G3 Interface Software - Newl.cbe =& ==
File Communication View Settings Help -- System not connected

Direct

BPM | % PWH Load sensor:
< COM-Port info » (o BT
Werify Inta 1333 Eg
F\;taad \I\lf;nle 500 00 T& Eninl
sotings seftings 2000 0.0 100
START LOGGING 2500 140 ﬂ m ’
TuneCard M ﬂ 75
4500
5000 975 100 Scale% | = I
500 95.0 = 50
g Set val o
000 345 .85 | Set valo |
BAOD) 530 min - max
oo #15 0 100 2
TEON A0.0
000 90.0
500 90.0 /
S000) 900 o - - . - -
9500] 90,0 g g g 2 g
qno0n] a0 & 4 S s
PN
File Description PwM1 | PwMicomn | PwMz | PwM3 Fo/hdd
[ Gened | Ignition I Fucl |_PwM/Boost/Idic |

Here you can set desired PWM-duty cycle depending on load.
BOOST DEPENDING ON ANALOG INPUT SIGNAL AND CLOSED LOOP

(7 CIVINCO SA500/5A1000G3 Interface Software - Newl.che [l &[]
File Communication View Settings Help — System not connected
Direct i

APM | bar
< COM-Port info »
00| 0.03 PWM Boost sensor:

Werify Infa 1000|009 MAP MPX 2 5bar
1500/ 0,09

PwWM Load sensor:

Flead Wiite oom| 009 Table Control
settings settings o500 0.3 - - 20
START LOGEING 3000) 2,00
3500) 200 MNP
TuneCard 4000) 200 15
4500) 200 p hY ’
5000 2,00
5500 1.97 100 Scae¥ =
6000 1.94 = 1,0
z Set val T
ETRE] 1.85  Setwalue
7000] 1.88 min__ - max
7500) 1.85 0o [z 0.5
2000) 185 !
00| 1.85 _/
S000) 1.85
SEO00)  1.85 0,0
10000 1.85 § § § g g
EETEE & 2 4 g
PWK
ilellPescrutiony PwM 1 [ Pumicomn. | Fwih 2 T Fuih 3 T Prihdd
L General l |gnition l\ Fuel l PwM/Boost/1dle J

With this tab, you can set which boost you desire depending on an analog input signal for
instance throttle position. With this you can create more “economic’ setting to save the turbo

charger and get a smother response.
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(7 CIVINCO SA500/541000G3 Interface Software - Newl.che [ollE =
File Communication View Settings Help — System not connected
Direct communication
< EOM-Part infa > PWM1 compensation
Veity Infa Low load PwM1 comp.
A [ rfeon %
= ||| Low load level
KN vl v 100 :
START LOGGING d
High load P41 comp. 30 H
TuneCard 4] B T4 H
High laad leval 60 :
Al e v :
40
20
0 :
0 1 2 3 4 5
GilelDaccmtion P 1 PWH1 comp. | ELE ]. Pk 3 i Pt
L General l |gnition l\ Fuel ,L PwM/Boost/1dle J

With PWMI compensation can you control which boost you like depending on an extra load

sensor, example TPS.

This setting above gives you a less boost until you press the throttle harder. which gives you
a smoother transition between no boost and boost, and also more control which is critical in

racing.

PWM2 BASED ON COOLANT TEMPERATURE (IDLE CONTROL)

77 CIVINCO SAS00/SA1000G3 Interface Software - Mapp_VOLV0945_100304 1D205_morgon_1.0bar_bra.cbc (=@ ==
File Communication View Settings Help -- System not connected
Direct icati ]
Vol [T % .
< COM Fort info > PWM Load sensor:
e 000] 160 720 Coolant temp - Coolant BMW_2 2k
Veily Info 025 106| 760
050 74| 765
Read Wiite 075 58| ano| | Table Control
settings settings 100 47| 800 - - 100
START LOGEING 125 40 800
150 33| 800 M| o [ "
TuneCard 175 27) 80.0) 80
zoo_ o) ool Y | wF /-/
225 15| 600
250 9| sro| [0 Seals |
2.75) 4| ez 60
- 8 Set val
T A S|
326 10| gap| mn o max
350 17| ss0) |0 100 A0
375 23| 660
400 25| 67.0)
425) 28| eap) 20
450 @] ean
475 34| 900
500 35 410 0
(-3 = o b w
@ B q “
iileilVe scrm tiony P 1 | PwMicomp. . PwM2 | PwM 3 ] P4

Settings loaded from box l P J\ Tofies J\

Fuel

|_PwM/Boost/Idic |

If you want to control the idle valve, the best is to use PWM?2. If you have set the engine
temperature as load signal for one of the PWM-outputs, you can select desired PWM
depending on temperature. If you connect the PWM-output to an idle engine, you can adjust
the idle rpm depending on engine temperature.
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VINCO
SETTINGS — BOX SETTINGS
SETTING — ENGINE SETUP
[ Tuning settings (=l =
Engine configuration. Current selection: Yolvo 740 88b and later B
Current: (9 Ex: yolyo 740 88b and later CRANK: 60-2  CAM:0 TDC0 IG: 1-34-2 4 oyl =]
|4 cyl | |cem0 =
| distributar | |cemo | [at2ad,
|FUEL: Semiseq 4ch ~| |ToCo ~|
|CRaNE: 02 | |G 1242 ~|

ECIT | E.ﬁ.NCEL| AF'F'LYEH.&NGE|

Crank and cam signal zettings
Crank sensor trigger slope Carn senzor trigger slope Bolodkle I l I l I l I l I “ l I l I l I l I I ”
logging I“ll | Illll

(# Megative  Pasitive * Megative ¢ Pozitive M
Poszitive slope Megative slope [the signal goes
down after the 2 longer pulses)
Crank zensor teeth between miszing i
puse and 51deg BTDL maring AL B e s me
Crank sensor |ghition offset [fine luning) HJ ﬂ a0 deg : between sensor and missing pulse.
Angle between miszing pulze and TOC marking a4 0 deq r

Example: deg

Crank. sensar teeth between missing = - " : n
pulze and Fuel pulse start ﬂJ ﬂ 22 el Eo /T\_\ T ‘t,{____\\ mm—
Recomended: 17 teeth f I \ I, \
= e e e e

L —

Digital inputs l Analog settings J\Limits.:"Wamingsl Engine zetup l Fuelaccelerationl Fuel settings l Digital outputs
L Launch / ALS l Ignition settings l Pt outputs l AFR control l |dle settings l Temp corections l Start up oK

Engine configuration

Choose which cam and crank sensor setup your engine has. This is one of the most
fundamental settings to give the SA-system information about number of cylinders and
ignition order etc.

There is a guide where you first select numbers of cylinders and then work through the guide
until you have selected all important datas. You can also skip this guide, and select the right
setting directly.
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VINCO
Engine types supported:
Cyl. |System |Crank1 Cam1 |TDC Ignition Firing_order Car_example
2 cyl |[SA500 |CRANK: 36-|CAM:0 [TDC:0 |waste fire 1G: 1-2 EX: Victory Freedom
2 cyl [SA500 [CRANK: 60-|CAM:0|TDC:0 |waste fire 1G: 1-2 EX: Victory Gen1 -01
4 cyl [SA500 [CRANK:0 |CAM:4|TDC:0 |waste fire 1G: 1-3-4-2 EX: Mazda Miata Gen1 -98
4 cyl |[SA500 |CRANK:0 |CAM:34TDC:0 |waste fire 1G: 1-3-4-2 EX: Nissan 200SX
4 cyl |SA1000 |CRANK: 0 |CAM:24TDC:0 |distributor 1G: 1-3-4-2 EX: TOYOTA CELICA CS
4 cyl [SA500 |CRANK: 13JCAM:0|TDC:1 |distributor 1G: 1-3-4-2 EX: Porsche 944 -83-87
4 cyl |SA500 |CRANK: 22-|CAM:1|TDC:0 |distributor 1G: 1-3-4-2 EX: VOLVO 360 Special
4 cyl [SA500 |CRANK: 36-|CAM:1[TDC:0 |distributor 1G: 1-3-4-2 EX: Ford Escort RS Cosworth -94 Stock
4 cyl [SA500 [CRANK: 36-|CAM:1|TDC:0 |waste fire 1G: 1-3-4-2 EX: Ford Escort RS Cosworth -94 WF
4 cyl |SA500 |CRANK: 36-|CAM:1|TDC:0 |distributor 1G: 1-3-4-2 EX: Civinco 4cyl, distributor
4 cyl [SA500 |CRANK: 36-|CAM:0|TDC:0 |distributor 1G: 1-3-4-2 EX: Civinco 4cyl, semisequential
4 cyl [SA500 [CRANK: 36-|CAM:1|TDC:0 |waste fire 1G: 1-3-4-2 EX: Civinco 4cyl, waste fire
4 cyl [SA500 |CRANK:4 |CAM:2|TDC:0 |distributor 1G: 1-3-4-2 EX: Ford Sierra RS Cosworth -89 Stock
4 cyl |[SA500 |CRANK:4 |CAM:2|TDC:0 |waste fire 1G: 1-3-4-2 EX: Ford Sierra RS Cosworth -89 WF
4 cyl |SA500 |CRANK:4 |CAM:3|TDC:0 |waste fire 1G: 1-3-4-2 EX: Mazda Miata Gen2 99-
4 cyl |SA500 |CRANK: 60-|CAM:1|TDC:0 |distributor 1G: 1-3-4-2 EX: Audi 1.8T
4 cyl [SA1000 |[CRANK: 60-|CAM:1 |TDC:0 |direct fire 4ch |IG: 1-3-4-2 EX: Audi 1.8T -96
4 cyl |SA500 |CRANK: 60-|CAM:0|TDC:0 |distributor 1G: 1-3-4-2 EX: Volvo 740 88b and later
4 cyl |[SA500 |CRANK: 60-|CAM:0|TDC:0 |waste fire 1G: 1-3-4-2 EX: Volvo 740 88b and later, modified WF
4 cyl [SA500 [CRANK: 60-|CAM:1|TDC:0 |waste fire 1G: 1-3-4-2 EX: Volvo S40 -03
4 cyl |SA500 |CRANK:8 |CAM:1|TDC:0 |waste fire 1G: 1-3-4-2 EX: Yamaha R1
5 cyl |[SA505 |CRANK: 27JCAM:1|TDC:1 |distributor 1G: 1-2-4-5-3 EX: Audi S2, 5 cyl -92
5 cyl [SA1005 [CRANK: 27qCAM:1 [TDC:1 |direct fire 1G: 1-2-4-5-3 EX: Audi S2, 5 cyl -95
5 cyl [SA505 [CRANK: 60-|CAM:1 [TDC:0 |distributor 1G: 1-2-4-5-3 EX: Volvo 850, 5-cyl
5 cyl |SA1005 |CRANK: 60-|CAM:1 [TDC:0 |direct fire 5¢ch |IG: 1-2-4-5-3 EX: Volvo S60, V70, 5-cyl, (w/o E-thottle)
6 cyl [SA1000 [CRANK: 0 |CAM:24TDC:0 |[waste fire 1G: 1-5-3-6-2-4 EX: TOYOTA Supra MK3, MK4
6 cyl |[SA500 |CRANK: 114CAM:0[TDC:1 |distributor 1G: 1-5-3-6-2-4 EX: BMW 6 cyl old M5
6 cyl |[SA500 |CRANK: 36-]CAM:0|TDC:0 |distributor 1G: 1-4-2-5-3-6 EX: Ford 6 Cyl, distributor
6 cyl [SA1000 [CRANK: 4 |CAM:2|TDC:0 |waste fire 1G: 1-4-2-5-3-6 EX: Ford 6 Cyl, waste fire
6 cyl |SA500 |CRANK: 60-|CAM:0 [TDC:0 |distributor 1G: 1-5-3-6-2-4 EX: BMW 525 -88 with distributor
6 cyl [SA1000 [CRANK: 60-|CAM:1 |TDC:0 |waste fire 1G: 1-5-3-6-2-4 EX: BMW M3 3.0lit, BMW 2.5lit
8 cyl [SA1000 [CRANK: 3-4|CAM:84TDC:0 |distributors 1G: 1-8-4-3-6-5-7-2|EX: Batmobile
8 cyl |[SA1000 |CRANK: 36-|CAM:1|TDC:0 |distributors 1G: 1-8-4-3-6-5-7-2|EX: Civinco 8cyl, distributor x2
8 cyl |SA1000 | CRANK: 36-|CAM:1 [TDC:0 |waste fire 1G: 1-5-4-2-6-3-7-8|EX: Civinco 8cyl, waste fire
8 cyl |SA1000 |CRANK: 60-|CAM:1 [TDC:0 |waste fire 1G: 1-5-4-8-6-3-7-2|EX: BMW 740 V8
8 cyl |SA1000 |CRANK: 60-|CAM:1 [TDC:0 |waste fire 1G: 1-8-4-3-6-5-7-2|EX: Chevrolet V8
8 cyl |[SA1000 [CRANK: 60-|CAM:1 |TDC:0 [waste fire 1G: 1-3-7-2-6-5-4-8 |[EX: PORSCHE 928, converted to 60-2

Cam and Crank signal settings
Crank sensor trigger slope
Select if the system should use the positive or the negative slope of the crank signal.

If you have a trigger wheel with missing tooth, the signal can look like this, when observed by
oscilloscope or BC-systems high speed logging:

Alt 1:

In alt 1-2 you should select the negative slope, because the signal goes down right after the
two longer pulses.
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In alt 3-4 you should select the positive slope, because the signal goes up right after the two
longer pulses.

Cam sensor trigger slope
Select if the system should use the positive or the negative slope of the cam signal. Avoid
selecting a cam flank that is close to the end of the missing pulse.

Crank sensor teeth

Select how many crank teeth there are between missing pulse and 51 degrees before top dead
center of No:1 cylinder.

When the system for the first time sees the missing tooth, it must now exactly where at the rev
it is. The BC-system starts it’s timing at 51 degrees before top dead center, because the
ignition can be trigged from 51° to 0° before TDC. That’s why you need to specify the
number of tooth between the missing pulse and the 51° before TDC.

Example with 36-2 trigger wheel:

¢ é ¢

Missing tooth has just passed the Engine at 51 deg BTDC, and it has | At TDC
sensor passed 4 teeth in front of the sensor.

"

Forbidden teeth
For each crank sensor setting, there are a few teeth that are forbidden as base for ignition and
fuel. The program automatically detects this and gives a warning if you select a forbidden tooth

Crank sensor offset

If there is not a whole number of crank sensor teeth before the “magic” 51 deg BTDC, this is
a fine tuning of the ignition setting. In the example above it could have been 4 Y2 tooth.

To make sure you have the right timing, lock the ignition tables to for instance 10 deg all
over, and test with a timing lamp that the ignition is really shoot at right spot.
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Crank sensor fuel teeth

Select how many crank teeth there are between missing pulse and when you like to start the

fuel pulse.

This is important if you want to optimize the fuel at idle and low load when the fuel pulses are
short. At full load, the injectors are open most the time anyway and therefore this is not as

critical.

BCLab automatically gives a recommendation of which tooth that is the best, 50 degrees after
the intake valve is opened.

TDC

TDC

Vi e

z |IN

combustion

/ exhaust cycle\

intake cycle

compression %

/

\

/

N

0,1 -

/

\

L

\

4

3

005 ——t

~51a
PIIIIIIIIIIIEI|IIIIIIIII

S0 a0 [=n]k] [s{n) ]
: crank degrees
| T T I |

B4

IrTTrrTrrrrTi

i||||I||||||'|'|||||||||||
. 240 00

| TP O L L
0 &0 120 i@ *

L0

36-2 crank signal

In this example with 36-2 crank sensor, it is optimal to select about 50 pulses, because it is
first one whole rev + about 14 tooth before the intake valve is starting to opening. This is
valid if you have a sequential system.

If you do not have a cam sensor and therefore using a semi sequential system, so you should
select only 14 teeth. (Because the system is reset every revolution, and shoots fuel every rev.

Model preset
Set which software version of BC-system you use. Normally you select the one with highest
number. If you try to use the wrong one, the BC-system will give you error message

BC Digital I/0O mode
Always “Stand Alone” for stand alone systems.

Box settings

Open the box settings window, from where all the fundamental engine settings are made. See
also Settings — box settings.
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[ Tuning settings E = @
30 RPM and MAP asis set Tomd | [REM Convert map to new axis seltings B
RPM resolution [set all]  « o pm 0,09 [i] 1] Click to save curent fuel map |

013 500|
agesoktorfeslaNNIN] __[Pfonomiie? ozl 7000 2) Adiust the APM and MAP resclution,
. sensor definitions ete.
Decreaze Increase | 0.3 1400 )
i e Inseit row 0.44 2000 31 Click to convert saved map |
0. 2500
3D fuel options 0.76 3000
091 3500
Main 30 fuel map MAP hd 1.07 4000
,—_| 1.23 4500
DD 13 1pm # 18 analog - Tal | som0
= 1.54 5500
2nd/3rd Fuel function| COMPENSATE % = 17 5000
2nd Fuel map MAP - i |
& 0250% 0500% 2oyl 7000
2,17 7500
3o Fuael map ETSGES - 23| som
& 0280% O 0E00% 23|| 9000
5000
Fuel injector dead time
Inector dead time 4| [ »[ro7z ms
Digitalimputs | Analon selfings | Limits / Wamings |  Enginesetup | Fuel acceleration | Fuel seftings | Digial outpuis
[ Lanch/als | ignionsetings | PwMoupits | aFRconol | ideseings | Tempeorectins | Statup -

3D fuel options
Main 3d fuel map sensor
Select main load sensor to use as base for the fuel map.
3d map size
Select the size of the fuel map. Number of rpm cells x number of load cells
There are 3 different sizes
® 19rpmx 18 load
21 rpm x 16 load
25 rpm x 13 load
18 rpm x 11 load *
16 rpm x 21 load
13 rpm x 25 load
11 rpm x 11 load *
® 15rpmx 13 load *

* this resolution is also selectable for ignition, so that you can get same resolution for both

fuel and ignition.

2" & 3" fuel map function

Select how the 2:nd fuel map should be combined with the main fuel map.
e Use only 2 fuel maps, and add the two maps
e 2 extra fuel compensation maps
e Use only 2 fuel maps, and subtract the 2™ from the mail fuel map

2" fuel map sensor
Select load sensor to use as base for the 2™ fuel map
3" fuel map sensor
Select load sensor to use as base for the 3™ fuel map

Fuel injector dead time

The minimum electric pulse time the fuel injector needs to be able to open at all. Most
injectors need minimum 1 millisecond to open. This setting affects all percentage
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compensation maps and settings. The reason is that if you have 2ms fuel in the main map, the
engine is only getting about 1ms fuel. If you then want to double the fuel, you should give
3ms which is 2ms fuel.

If the injector dead time is correct set, this is made automatically

Convert map to new axis

If you already have made a map, but want to change number of cells or desired range, it is
possible to convert the current map to the new selection.

1) Save the current map by click at ”Save current map”. The current map is then saved in a
new window.

2) Next step is to make all the changes you have in mind (Change size, rpm steps, load or
Sensors)

3) Finalize by ”Convert saved map” and BCLab will automatically convert the old map to the
new format as well as it is possible.

You must be observant and review the map one extra time just to make sure there where no
unwanted effects in the conversion. If you have a map from 0-8000 rpm and reduce the range
to 0-5000rpm, BCLab is capable to calculate the right value

BUT If you have a map from 0-5000 rpm and increase the range to 0-8000rpm, BCLab have
to guess for the extra 3000 rpm, and the best guess is to use same values as for 5000 rpm
column.

Table control

You are free to select RPM and load points for the fuel map. Select which cells to modify and
press desired button.

Increase

Increases selected cell. All the cells below automatically changes as well.

Decrease

Decreases selected cell. All the cells below automatically changes as well.

Insert row

Inserts a new row to make more tuning points in a specific area. This removes the last cell.
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(5] Tuning settings

Enrichment
Base Acc Enrichment on Throttle il

Acceleration fuel
Threshold change  Threshold fuel  Low APM APM AE-fuel %

033 W/samp 1,00 me 1000 APM 100 %
A Tl )
Fast load change Fast change fuel High RPM RPM AE-fuel %

W Wizamp W ms WF\PM ,FZ
% Y Y Y (Y e Y B i

Sustain

[0 Q00s@15Hz
J WView 3D araph
4 »

Deceleration fuel

Thieshold BN BN I | S T,
Fuel change gain ﬂJ ﬂ 00 mesdy

Sustain [number of engine cycles) ﬂJ ﬂ 10 s

finalog settings | _Limits /Warnings | Engine setp | Fuel aceeleration|  Fuelsetings | Diital utpuss

L lgnition settings l P outputs l AFR control J\ Idle settings J\ Temp :nrrect\nnsl

J—l Digital inputs oK
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The system can add acceleration fuel enrichment, based on how fast you press the throttle.
The system is measuring the throttle position 15 times/sec.

The acceleration fuel is controlled by three parameters.

Threshold

Threshold sets how much the throttle should be changed to activate the fuel enrichment.
If this level is adjusted to 5V, you will never activate any acc fuel. If you set it to 0.02V, you

will get acc fuel at slightest TPS change which will drown the engine.

Threshold fuel

Sets fuel pulse length when acceleration fuel is activated.

High load change

Sets a higher load point where you want to specify the acceleration fuel enrichment.

High load fuel

Sets fuel pulse length when high load change acceleration fuel is activated.

Low RPM

Sets a tuning point where you want to specify acceleration fuel.

Low RPM acceleration fuel %

Sets fuel pulse % at low RPM.
High RPM

Sets a high RPM tuning point where you want to specify acceleration fuel.
High RPM acceleration fuel %

Sets fuel pulse % at high RPM.

Sustain

Set how many acceleration fuel pulses the system should give after activation. The pulses is
running with 40 pulses per second, so if you enter 20 pulses it will give acc fuel during 0.5

SEC.
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View acceleration 3D graph

Show a window with a 3D graph showing the resulting acceleration fuel, depending on RPM
and thresholds.

Setting — Deceleration fuel
You can also remove fuel when throttle is closed rapidly.

Threshold
Threshold specify minimum change of TPS to start deceleration fuel

Fuel change gain
Set how much the fuel should be reduced. If you enter 1 ms/dV , the fuel pulses are shorten 1

ms if the TPS signal decrease with 1V at 1/20 sec.

Sustain
Sustain sets the number of engine cycles the deceleration fuel should be active
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(=] Tuning settings =l = ==
Ignition setup 3D RPM and MAF Table zet
FariTf RPh Lk Load RPh B
Crank ignitian ﬂ J ﬂ 100 geq resalution 4 3 |D o T =
Ignition charge [dwell) time ﬂJ j 3.0 e AP resolution 4 v (0,00 bar 056 1000
Base ignition load on: e — Increase n.ar 1500
value walue TFs 1.03 2000
3D Load sensor |MAP j - - 119 2500
Convert map to new axis settings 1.34 2000
30 map size |15 rpm % 13 analog (F] j 1] 5ave cument ignition map ‘ 15 3500
1,66 4000
Base 2nd and 3rd ignition load on: 2) Adjust the RPM and MAP resolution 1.82 4R00
. to match what you prefere ;

2nd |grition Load senzar |.&U><2H.ﬁ.|r temp j 1.97 5000
3] Convert saved map ‘ 213 5500
3rd Ignition Load sensor |Th’°ttIE j 229 BOO0
Alzo notice that the idle ignition is set under the 244 E&00
Idle settings tab 700
7R00

Launch / ALS Ignition setlingsl Fudh outputs l AFR control l Idle settings l Temp conections l Start up

L Digital inputs l Analog settings Limits / ‘W arnings Engine setup Fuel acceleration Fuel settings l Digital outputs oK

Ignition setup

Crank ignition

Fixed ignition setting during cranking (engine start up)
Ignition charge (Dwell) time

Charge time for the coil before each spark

Ignition setup

3D ignition load sensor
Select load sensor for the ignition map ignition map
3D ignition map size
Selection of map size for the ignition map. There are 4 different sizes
e [8rpmx 11 load *
e 15rpmx 13 load *
e 1lrpmx 18 load
e 1lrpmx 1lload *
* this resolution is also selectable for fuel, so that you can get same resolution for both fuel
and ignition.

2nd ignition load sensor
Select load sensor for the 2™ ignition map ignition map
3rd ignition load sensor
Select load sensor for the 3rd ignition map ignition map
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Table control

You are free to select RPM and load points for the fuel map. Select which cells to modify and
press desired button.

Increase

Increases selected cell. All the cells below automatically changes as well.

Decrease

Decreases selected cell. All the cells below automatically changes as well.

Insert row

Inserts a new row to make more tuning points in a specific area. This removes the last cell.

Convert map to new axis

If you already have made a map, but want to change number of cells or desired range, it is
possible to convert the current map to the new selection.

1) Save the current map by click at ”Save current map”. The current map is then saved in a
new window.

2) Next step is to make all the changes you have in mind (Change size, rpm steps, load or
Sensors)

3) Finalize by "Convert saved map” and BCLab will automatically convert the old map to the
new format as well as it is possible.

You must be observant and review the map one extra time just to make sure there where no
unwanted effects in the conversion. If you have a map from 0-8000 rpm and reduce the range
to 0-5000rpm, BCLab is capable to calculate the right value

BUT If you have a map from 0-5000 rpm and increase the range to 0-8000rpm, BCLab have
to guess for the extra 3000 rpm, and the best guess is to use same values as for 5000 rpm
column.
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Tuning settings

[E=E|HoBlF>x3)

Idle activation

‘when Throttle and RPM is below limit, the systems enter Idle

Thiottle level to enter idle mad mode. Idle mode activates Idle control, |dle lambda control
tolte evelln et e moce LL' ﬂ 0oy ‘wihen Idle mode Launch contral is deactivated

Idle RPM A
‘You can relect a separate idle ignition. When the throttle reach
the specified idle ignition fade out limit, the ignition is fully bazed
ah the values in the main 30 map. | the idle ignition is fade out.

Idle ignition

@ 0 © On

I griton S DI B g | when using e contil the ortion e valve af P2

Thiottle level for idie fanifion fade aut -~ 4 3 canlecaioeoqraliha| el

d J J J e Y IF RPM is to low, the ignition is advanced, if too high the

ignition is reduced. The masimum ignition is 2Gdeg. The PID
parameter contrals how fast the closed loop shauld work,
Alzo notice that the idle air is controlled from the W2 tab.

o O =

© On

Idle contral frequency J J 67 Ha

Idle contral, Gain [F] J J >

Idle: cantral, Sum (1] J J 1

Idle cantial, Difference (D] J J o0

Lounch /AL | lgniionselfings |  PuMouputs | AFR corkiol | Idie settings | Temp conections |

Statt up

| Digtaliputs | arsioguettings | Links /wamings | Enginesetup | Fuslacceleration | Fuelselings | Digaloutputs |

Idle activation
Throttle level to enter idle mode

Lowest throttle position level to activate special idle settings.

Idle RPM

Define which RPM that should be considered as desired idle RPM.

Used by idle control and AFR-control

Idle ignition
Idle ignition

Select if you want to use fixed idle ignition setting

Throttle level for idle ignition fade out
Sets at which throttle level the fixed idle ignition should be totally faded out. Normally set
this a bit higher than “Throttle level to enter idle mode”

Idle control settings
Idle control frequency
Select the speed of the idle control

Idle control Gain, Sum and Difference

PID parameters to control the speed and behavior of the ignition idle control.
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SETTING — AFR CONTROL

7] Tuning settings [ =@ =

AFR Control On/OFfF
O & On

AFR control settings
AFR senzor bype AFR sensor low voltage

& Narow & wide © Rich & Lean Use Fuel 4FR table to tune AFF value depending on Load

Cell precision for Autotune and current cell adjustment
AFR control start delay ﬂJ j 20 s = max 63% from center " max 25% from center

AFF control speed at idle, Sum 1] ﬂJ j 2
Coolant temp. to start AFR contral ﬂ J j 54.1 €
AFR Load sensor MaP -

AFR control minimum load sensar * MAP Thiottle and Idle RPM
AFR control min Load to be active ﬂ J ﬂ 020 by
AFF control max Load to be active ﬂ k| 104 bar

AFR control max RPM to be active ﬂ J j E125 o

Idle AFR
& |dle AFR from normal table " Separate |dle AFR target

Auto tune (long term adaptive] settings
 OFF « OM " OMN/OIf Controlled by digital 2 in

Mumber of AFR sensors [when using 541000 only)
" 1 connected to slave  ©+ 2

Ignition zettings l Piwih outputs J\ AFR control l Idle settings l Tempcorrectionsl Start up l Digital inputs
[ Analog zettings l Limitz / \Warnings l Engine setup l Fuel acceleration l Fuel zettings l Development l Digital outputs 0K

AFR settings

AFR sensor type

Set wide band or narrow band type

AFR sensor low voltage

Sets if the narrow band sensor gives low voltage at rich or lean AFR

AFR start delay

Sets the AFR start up delay until the AFR control should be activated after start up. This is to
make sure the AFR sensor is heated.

AFR control, Sum parameter

Sets the AFR control speed at idle. Too fast control can result in an oscillating idle.

AFR min load to be active

Sets the minimum load to still use AFR-control. This is made to prevent AFR control during
engine brake.

AFR max load to be active

Sets the maximum load to still use AFR-control. This is made to prevent AFR control at full
load.

AFR max RPM to be active

Sets the maximum RPM to still use AFR-control. This is made to prevent AFR control at high
rpm.

Load level to start AFR supervising

Specifty at which load the system should start supervising the AFR and set error codes.
Typically you want to get warning if the AFR is to lead at boost..

34[91]



Ver. G3v3 2010-03-22

Eareeo
AFR min load sensor

Sets if you want AFR-control to be deactivated depending on low load or when RPM and
Throttle is low.

AFR max load sensor

Sets which load sensor that should be used as max load sensor for AFR-control (normally
throttle or MAP.

Narrow band sensor

If narrow band sensor is used and no real AFR value is read you set which voltage that is
considered as AFR=14.7 (Lambda=1). Normally a narrow band sensor toggles between 0V
and 1V, and a suitable value could then be 0.5V.

Wide band sensor
If a wide band sensor is used, you can set which AFR-value you desire for each load in a
normal table in the main program AFR-table.

SETTING — AFR CONTROL AUTO TUNE

Normally the AFR-control is of the type ”short term adaptive”, ie the AFR-signal is tested
several times per second and immediately the fuel is corrected .

With Auto tune the system can rewrite the fuel map continuously, which makes the fuel map
better and better the longer the engine is running.

You can select if the Auto tune should be on/off or be controlled by Digital 1 in. Civinco
recommends that you actively selects if the Auto tune should be on or off so you know when
it is happening.

WARNING!

Auto tune is a slow long term tuning, and will not replace the need for a good fuel map to
start with. It will not help replace the need for manually tune the full load etc, but on the other
hand is this the easy part of tuning.

It also demands that the AFR signal is correct, or otherwise the fuel map will be rewritten by
mistake.
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SETTING — TEMPERATURE COMPENSATION

1] Tuning settings (= E =
Coolant temperature fuel correction Air temperature fuel conection B
Choke fuel Al [T Low air temp comection fuel A BT
Crank fuel [snaps at crank] E1N| T b Low air temperature limit il N k
Cold engine temperature limit Al [ vl[Er ¢ High ait temp corection fuel A s
‘wam engine temperature fimit A v [4a0 o High air temperature limit Al | [soa C
Coalant temperature o start fan ﬂ v | [160.0 C

Temperature fuel correction

70

io
P 0 — Coolant fuel
u oy bé
er 36- T T T T - - 4 = Fan start
| 3n

: = : : : ' ' : Air temp fuel
% | ; e : : } } } H H H — Crank snaps fuel (x10]
ST W W W U 130150 iR
Temperature deg C
Lounch /AL | lgnionseltings |  PuMoupus |  AFFconbol | Idesskings | Temp comections Start up
| Digtaliputs | arsioguettings | Links /wamings | Enginesetup | Fuslacceleration | Fuelselings | Digtaloutputs | g

Coolant temperature fuel correction

Choke fuel

Set percentage of extra fuel depending on low temperature. The system is linear and adds less
and less fuel until the engine is considered warm.

Crank snaps fuel

Sets one fixed long fuel pulse which occurs as soon as the engine starts to turn around when it
is cold (at start up). The system is linear and adds less and less fuel until the engine is
considered warm. This is particularly good to use when running on ethanol (E85).

Cold engine temperature

Set which temperature that should be considered as cold limit.

Warm engine temperature

Set which temperature that should be considered as normal engine temperature.

The AFR control will not start until the engine has reached this temperature.

Coolant temperature to start fan

Set at which temperature the electric fan should start at. When the fan has been started, it
turns off when the temperature has reached about 5 deg below this temperature

Air temperature fuel correction

Sets how much the intake air temperature should compensate the total fuel with. The system
is linear between the cold and the warm temperature limit. Normally IAT that is 30 deg
Celsius colder, needs 10% more fuel.

Low air temp fuel

Sets the extra fuel percentage below the “Low air temp limit”.

Low air temp limit

Sets the temperature that should be considered as cold temperature.
High air temp fuel

Sets the extra fuel percentage above the “High air temp limit”

High air temp limit

Sets the temperature that should be considered as warm temperature.
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[ Tuning settings

|[E=8|EcR(5)

Low battery voltage correction

[max 8.4 ms)

Low voltage fuel correction

Low voltage fuel below 13.5¢ 4 i |

Start up fuel and air

Startup luel comp with wamengine — « [ [ | 717 .

Start up fuel comp. at cold engine [depends on chake] |45T %
Start up fuel duration after crank ﬂ J j [iEr =
Start up idle air FWM2 compensation 4 | | e
Start up air duration after crank ﬂ J j [l s

Start up compensation

10
8
F
u
e 6
1
4
m
22
0 e ——t—t—i
02 4 6 10 12 14 16 18 20
Battery voltage [V]

100
80
60
%
40—
20 :' i
0 P
0 5 10 15 20 25 30 35 40 45 50
Time after crank (s)

Launch / &LS l |gnitian settings l Pt outputs l

AFR control J\ Idle settings l Temp conections l Start up

[ Digtalinputs | Andlogseltngs | Limits /Wamings | Engiesslup | Fuelaceeleration | Fuelselings | Dighaloupits | g

Low battery correction

Sets how much the fuel injector pulses should be extended at low battery voltage. At engine
start the battery voltage normally drops, which slows down the performance of the fuel

injectors.

Start up fuel

Sets extra fuel that will be added to the main fuel at start and a specified time after start up.
Most engines need some extra fuel a few seconds after start.

Start up idle air

Sets extra air that will be added at start and a specified time after start up. This demands that
the idle air control is set to PWM2.
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SETTING — LIMITS AND WARNINGS
(5] Tuning settings (=l @ =
Rev Limit Analog warning level: and Error codes
Fuel and lgn cut RPM Eror  Error Counter
soft fuel cut 250pm earlier ﬂ J ﬂ B300 rpm code lamp &l 5
2rd RPM it I B I | T iEE Ewh 0 N A A o 0
2nd RPHM limit cortrolled by Coolant & A Trsen T T o a
et el CL ) ¢
Fuel cut boost level ﬂ J ﬂ 211 bar g Al JL 300y o 0
RPM indicator LED mg ';Wh I »o08 bar F F o 0
RPM Indicator [Led 2 ﬂ J ﬂ 5700 rpm e Al JL 253 py 0 0
Coolant high 4 [vffeoco c ™ T 0 1]
E d ALl
fror codes Erar Error Coalnter Coolant low 4 J »|3500 - I 0 1]
code lamp b 8 0 ] | — | — - 0
el o 4 »loon
Crank, error V¥ I i] 0 .
124801 high
Sunc emor [camdorank) [T [ 1] il winan 4 JL 2232y o a
Fiew Limit - 0 0 ::Eiu”; Ih'gh g | 000 T i
Boost lirnit r 0 0 WEES (2T ‘_J Hlaven o T ]
AFR Short adaptive low [ [ i] 0 :Ilgjiﬂ:g ::Wh ‘—J Fjooo oy F F 0
AFR Short adaptive high [ [ 0 0 on 4 —E|22'32 W 0
IAT Ausd high 4 | AIE 0
AT et low 4[] v 4780 c K 0
b AFF at AFF 1] a
sui?;rvising ﬂ J d _2_'10 Y 55
Clear all error code counters Load level to start AFF supervising ﬂ v [259 bar
Eror code will be set if analog input voltage is belaw low limit or above high lewvel,
Matice that normally termperature senzors sends low valtage at high temperature
Digital inputs l Analog settings lLimits f Warningsl Engine setup l Fuel acceleration l Fuel settings l Digital outputs
L Launch / ALS l Ignition settings l Pt outputs l AFR control l |dle settings l Temp corections l Start up oK

Fuel and Ignition cut Rev limit

Sets a specific RPM where fuel and ignition should be cut off (the Rev limit)

150 RPM before the main Rev limit, ther is a soft RPM limit which cut the ignition on every
second cylinder.

2" Fuel and Ignition cut Rev limit

Sets a 2" RPM where fuel and ignition should be cut off (the Rev limit) Normally the 2™ Rev
limit is controlled by the coolant temperature. When the coolant gets warmer, the 2" RPM
limit is increased up to 1% Rev limit when the engine is warm.

Paddock speed limit

2" RPM limit can also be controlled by Digital 1 or Digital 2 in, which will result in a
paddock speed limiter if properly configured.

Boost limit

Sets at which boost (MAP), the fuel should be cut off.

RPM indication

At the front side of the system there is one LED that can be turned on at this specific RPM. If
one of the digital outputs is set to be used as gearing indicator this output will also be set.

Warning levels and error codes

Sets valid range for the analog inputs, and if the Error code output should be set if the signal
is outside the valid range.

Counters

Every time an error occurs in the system the error counter is increased. Errors are tracked both
on master and slave board. By pressing clear error codes, the counters are cleared. (Make sure
also to write settings to box)
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SETTING — PWM AND BOOST CONTROL

=] Tuning settings =]l B[]
PwWHM 1 Settings. [Master pin 5) PwM 3 Settings, [Slave pin ) —
Tune P4/ 1 bazed on Coolant temp, Mas Tune Piw/M 3 based on AFR. Slave -
Pl compensation based on Thrattle, Master =

PwM 4 Settings, [Slave pin 9)
PWH 1 closed loop boost control Tune Piw/M 4 based on AFR. Slave -
v Activate Boost control FID closed loop.
Fh 4 frequency (¢ 38Hz " 150H=z
P [Propartional] | [Sum) [ [Difference] |t walue %
[21 |20 [21 [100
Al ol e[ v« [ ]
PwWHM 2 Settings. [Master pin 9) PwM 2 idle air fuel map
Tune P/ 2 based on Coolant ternp, Mas = Fuel conection based on P2 « Off ¢ On
Adjust Pt value by Paftd % | Fuel ms |
Pl 2 frequency * 3|Hz " 180Hz i iy “g{;ﬁe 00 0o “f;f;se
) . " ing buittans. —_— 0.4 U] —
Prshd 2 palarity @ Momal ¢ Inverted [0%=100% ST : :
oma rverted | ] Act||ugt e;tralfudel b-"i Decrease ik 00| Decreaze
entering desired value.
PwWM 2 External activation m 1.2 00 &
Pt external activation controlled by Fan 16 ]

Pt change on activation ﬂ J » I?,D o

Launch / ALS l | gnitiot settings J\ PwM outputs l AFR contral l ldle zettings l Terp correctionsJ\ Start up
L Digital inputs l Analog settings lLimitsHWarningsl Engine setup l Fuel accelerationl Fuel zettings l Digital outputs oK

The BC-system has 2 (SA500G3) respective 4 (SA1000G3) PWM-outputs which can be
tuned depending on load or RPM.

Tune PWM based on
Each of the four PWM outputs can set to use RPM or any load as base for the tuning

PWMI1

PWMI also supports closed loop boost control with PID. The basic principle is that the
current boost is measured all the time and depending on desired boost, the control signal to
the boost control valve is regulated.

At each sample you measure the current boost and compare to the desired boost. The
difference is called the “error”.

The P-factor controls how much the control signal should increase depending of the error.
(Proportional factor).

The I-factor controls how the control signal should increase if the error stays over time. After
each measurement the control signal is increase a little more if the error stays.

The D-factor controls how much the control signal should change if an sudden error occurs.
This is to take care of sudden changes like boost drop.

Out signal=Error*P + Long time error*I + Sudden signal change*D
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If you need more information regarding PID, Civinco has a separate documentation of this.

Boost sensor
Selects which sensor that is used as boost sensor. Only used for PID.

PWM2

PWM?2 and PWM4 also supports two different PWM frequencies 38Hz and 150Hz. The
higher speed is used by idle engines.

PWM external activation

PWM?2 can be externally activated by electric fan control or one of the digital inputs. This is
good if you want to increase the PWM to the idle engine when electric fan is turned on.
Fuel correction based on PWM

If you run a throttle based map, and idle control you must add extra fuel when increasing the
idle engine control. In this table you tune the idle fuel.

PWM 3-4
Straight forward PWM outputs.
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SETTING — DIGITAL 1&2 IN

[ Tuning settings E = @

Digital1 in function, (pin 20)
" Nat activated

{s Launch contiol

 2nd RPM limit

Digital2 in function. [pin 18]
Mot activated

" Fusl long tem adaptive On/0ff control

" Ignitian cut, | N ERE
TR lowlimil 4 | ) T

" External activation of P2 idle ait
& Anti LAG
 2nd RPM limit

Digitalinputs | Aralogsettings | Limits /Wanings | Engnesetup | Fuelaccoleraton |  Fuelsefings |  Digtal autpuls

| Lachsats | igoiensetings | PwMouputs | aFRconiol | Ideselings | Tempeorecions | Statup -

Setting — Digital 1 in

Not activated

Digital 1 is not used. You can still log the signal.

Launch control

Digital 1 is used to control Launch control activation.

2" RPM limit activated

Digital 1 is used to control RPM limit 2. If this is not selected the 2"* RPM limit will be
controlled by coolant temperature.

Instillning — Digital 2 in

Not activated

Digital 2 is not used. You can still log the signal.

Fuel long term adaptive

Control the Auto tune via digital 2 in. Demands that the AFR control tab also is set to digital 2
in.

Ignition cut

Control the ignition cut at gearing with digital 2 input. When activated the ignition is cut
during selected milliseconds.

External activation of PWM idle air

Digital 2 can also control if the idle air should be increased. If you connect to the signal from
the A/C, you could increase the idle air to get stable idle. This also demands that the PWM tab
is set to the same setting.

ALS

Digital 2 is used to control ALS

2" RPM limit activated

Digital 2 is used to control RPM limit 2. If this is not selected the 2"* RPM limit will be
controlled by coolant temperature.
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INSTALLNING — LAUNCH CONTROL & ALS

WARNING. By using the launch control or ALS heating up the exhaust system and
valves much more than a stock engine can handle. These functions should only be used on
race cars which is designed to handle this heat.

(=1 Tuning settings E = @
Launch and antilag [ALS) settings |
Launch igrition retard SR Y | -

Launch extra fuel ﬂ J j ,W £
Launch RPM start ﬂ J j [a500 m
Launch RPM limit ﬂ ﬁ ﬁ 5500 pm
AL igrition retard SR Y | -
ALS ewtra fuel ﬂ J j ETRI £
ALS min TPS 0 I Y Y
AL max TP A B Y Y
ALS mirirnurn FIPM JRI N I T
ALS max FWH2 output ﬂ M E= £

Anli lag activates PwM2. to aive the extra air fidle valve]

Launch/aLS high temp sensor [Coolant temp -

" High temp=high voltage @@ High temp=law valtage
Launch/ALS high temp cut off ﬂ | 1enmo

Lounch /ALS | gnionsetings |  PwMoupuis | AFRcontol | Ideselirgs | Tempoonections | Statup
| Digtalinputs | arsiogueltings | Links /wamings | Enginesetup | Fuslacceleration | Fuelselings | Digaloutputs |

Instillning — Launch control

Launch control is a function to spool up the turbo at start line. This is done by activating
launch control by grounding the launch control signal input, and press the throttle. The engine
will the rev up to the set rev limit and at the same time retard the ignition and give extra fuel.
The result is that the fuel is burned in the exhaust, which spins up the turbo. It is very
dangerous to use this function any long time (more than a few seconds), because the exhaust
gets very hot.

Launch ignition retard

Selects how much to retard the ignition when launch control is activated.

Launch extra fuel

Sets how much extra fuel to add when launch control is activated.

Launch RPM limit

Sets a temporary rev limit when launch control is activated.

Launch RPM start

The RPM where the extra fuel and ignition retardation should start to add. The fuel and
ignition retard is then increased up to maximum at Launch RPM limit

Launch control settings example

Launch
Ignition retard 60,0 deg
Extra fuel 80,0%
RPM Start 3500
RPM Limit 5500

RPM 0 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 [ 4500 | 5000
Téndsénkning 0 0 0 0 0 0 0 0 -15,0 | -30,0 | -45,0
Extrabrénsle 0% | 0% 0% 0% 0% 0% 0% 0% | 20% | 40% | 60%
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Settings — ALS

Anti lag system (ALS) is a function to keep the boost even at part load and at engine brake.
When the ALS is active, the following happens:
1. the ignition is retarded,
2. extra fuel is given,
3. extra air is given (through idle valve or via separate air valve to the exhaust)
More and more of the combustion is taking action in the exhaust system, which generates
exhausts without the engine is reaching RPM limt. This keeps the turbo spinning

ALS example

ALS
Ignition retard at 100% ALS 60,0 deg
Extra fuel at 100% ALS 80,0%
min TPS* 1,0
max TPS** 3,5
min RPM*** 3000
max PWM2 out 100%
PWM2 in PWM table 80%
(normally varies with temp.)

ALS min TPS

TPS value at released TPS, which also is the value where the ALS will be maximum
activated.

ALS max TPS
TPS value where you want the ALS to be fully deactivated. Normally somewhere between
part load and full load.

ALS min RPM

Lowest RPM where you want ALS to be activated. This is to prevent ALS to be active at idle
and low speed driving. The ALS is activated at this RPM and is successively activated more
and more until RPM is 1000 above this level

ALS ignition retard
How much the ignition should be retarded at fully released throttle. The more you press the
throttle (up to max TPS), the more the ignition is retarded.
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ALS ignition example, based on settings above
ALS Ignition retard
RPM
TPS 0 500 | 1000 | 1500 | 2000 | 2500 | 3000 [ 3500 | 4000 | 4500 | 5000 | 5500 | 6000 [ 6500 | 7000
0,0 0 0 0 0 0 0 0 -30 -60 -60 -60 -60 -60 -60 -60
0,5 0 0 0 0 0 0 0 -30 -60 -60 -60 -60 -60 -60 -60
1,0 0 0 0 0 0 0 0 -30 -60 -60 -60 -60 -60 -60 -60
1,5 0 0 0 0 0 0 0 -24 -48 -48 -48 -48 -48 -48 -48
2,0 0 0 0 0 0 0 0 -18 -36 -36 -36 -36 -36 -36 -36
2,5 0 0 0 0 0 0 0 -12 -24 -24 -24 -24 -24 -24 -24
3,0 0 0 0 0 0 0 0 -6 -12 -12 -12 -12 -12 -12 -12
3,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ALS extra fuel

The amount of extra fuel which will be added at fully released throttle.

ALS extra fuel example, based on settings above
ALS extra fuel

RPM
TPS 0 500 | 1000 | 1500 | 2000 | 2500 | 3000 [ 3500 | 4000 | 4500 | 5000 | 5500 | 6000 [ 6500 | 7000
0,0 0% 0% 0% 0% 0% 0% 0% | 40% | 80% | 80% | 80% | 80% | 80% | 80% | 80%
0,5 0% 0% 0% 0% 0% 0% 0% | 40% [ 80% | 80% [ 80% | 80% | 80% | 80% | 80%
1,0 0% 0% 0% 0% 0% 0% 0% | 40% [ 80% | 80% [ 80% | 80% | 80% | 80% | 80%
1,5 0% 0% 0% 0% 0% 0% 0% | 32% | 64% | 64% | 64% | 64% | 64% | 64% | 64%
2,0 0% 0% 0% 0% 0% 0% 0% | 24% | 48% | 48% | 48% | 48% | 48% | 48% | 48%
2,5 0% 0% 0% 0% 0% 0% 0% | 16% | 32% | 32% | 32% | 32% | 32% | 32% | 32%
3,0 0% 0% 0% 0% 0% 0% 0% 8% 16% | 16% | 16% | 16% | 16% [ 16% | 16%
3,5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

4,0 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

4,5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

5,0 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

ALS max PWM

The level of PWM that should be given at fully released throttle. This demands that the
systems controls the idle air valve by PWM2, or some other air valve.

Note that if you control the idle by PWM?2, most likely you already have a value for the PWM
in the PWM2 table

ALS PWM example

ALS PWM
RPM
TPS| 0 | 500 [ 1000 [ 1500 | 2000 | 2500 | 3000 | 3500 [ 4000 | 4500 | 5000 | 5500 | 6000 | 6500 | 7000
0,0 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 50% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
0,5 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 50% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
1,0 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 50% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
1,5 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 48% | 96% | 96% | 96% | 96% | 96% | 96% | 96%
2,0 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 46% | 92% | 92% | 92% | 92% | 92% | 92% | 92%
25 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 44% | 88% | 88% | 88% | 88% | 88% | 88% | 88%
3,0 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 42% | 84% | 84% | 84% | 84% | 84% | 84% | 84%
3,5 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 40% | 80% | 80% | 80% | 80% | 80% | 80% | 80%
4,0 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80%
4,55 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80%
5,0 | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80% | 80%
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ALS max temp sensor

Both launch control and ALS can be forced to stop if a temperature signal is too high. The
most common is to use coolant or exhaust gas temperature as limit.

The coolant sensor is most commen to have a signal that where the voltage goes down when
the temperature is too high, and the EGT sensor is vice verse. Because of this it is selectable
to control the function both ways.

SETTING — ANALOG

[ Tuning settings E = @
Analog input syncronisation/filter |
Update &4/0 walue once every engine cycle, spncronized
with crank shaft
[~ &FR sync [~ M&P sync
[ Thiottle sync [ Engine temp sync
Internal MAP sensor range
& [D-5V). defaul " [0-2.5¥), high resolution

Digitalimputs | _Analog settings | Limis /Warmings | Enginesetup | Fuel socsleration | Fuelseings | Digial outpuis
[ Lanch/als | ignionsetings | PwMoupes | aFRcomol | idesetings | Tempeorections | Statup -

Analog input synchronization

There can occur pulse phenomenon at some signals (mostly MAP-signal) during the engine
cycle. To avoid strange values of the MAP it is possible to synchronize the measurement with
the engine rev (instead of always use fixed sample rate 600 Hz).

Internal MAP sensor range
If you have an internal 4 bars map-sensor you can select to use it as a2 bar sensor (high
resolution) or in normal mode 4 bar, which is also the default
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SETTING — DIGITAL OUTPUT
E3| Tuning settings El
Digital out1 Settings, [Master pin 3] Digital out3 Settings, [Slaver pin 3]
Digital out 1 function A50 s Digital out 3 function FPM tach e B
JobRpaster ] [orR e 5]
Il L] H L]
gl L] A L]
Al L] A I
A L] A L
Digital out2 Settings, [Master pin 7) Digital outd4 Settings, [Slave pin 7]
Digital out 2 function anosMTED s Digital out 4 function FPM contrallzd e
Digital out 2, sensor input ’m ’—_|
A v [Fmm RPMON  «| [ »]|[5500
RPMOFF o [ v [ea38 RPM OFF 4 | NEE D
Analog O ﬂ J ﬂ ,W p Sengar J J ’_ Sensor
Analog OFF ﬂ J ﬂ T8 by J J
FPtd RPM
Launch contral J\ Analog settings J\ Limits and ‘W arnings J\ Engine setup l Fuel settings l Digital outputs
[ |gnition settings l Pt outputs l AFR contral l Idle settings l Temp conections J\ Start up fuel 0K

There is 4 digital output that can be individually controlled by RPM and load

Following functions are supported:

ASD/DME-relay To control the fuel pump, ignition system etc.
On as long as the engine is reving

RPM tach Output signals for tachometer.
o Sends same number of pulses as number of cylinders

Fan control Signal to control fan relay.
o On temperature is set under temperature settings

Error code Set when an error code is set. Could control an error code lamp

RPM controlled
o RPM On RPM when the output is activated
o RPM Off RPM when the output is deactivated

Analog controlled
o Analog On The level of the analogue signal that should activate the output
o Analog Off The level of the analogue signal that should deactivate the output

VANOS/Vtec Controlled by both RPM and analogue signal.
o RPM On
o RPM Off
o Analog On
o Analog Off

The green box represents the working area where the output is activated (grounded). If you
want to control a relay or lamp etc. you should supply the relay with +12V.
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LOGGING

== CIVINCO BCLab - BClLab_log 2005-07-04_20-12-17_001.cbl
File Wiew Log Settings Help
Select log file to open File information Logging control
= - || &ndra loggen, chl Datef 2005-07.04  Time[ 201217 Lenght|
| J BCLab_Log_2005-07-02_17-57-42.cbl START
[= a1} BCLab_Log_ 2005-07-02_15-01-02.chl Fres text note
005

3 Documents and Settings BCLab L Seconds to show while logging [5
=Y HenrikFries BCLab

[ Update interval [seconds]
Z4Mina dokament BCLog-2005-07-07_16-16-50.cbl us
VB SmartCard 4.05_draft30 BELog-2005-07.07_18-17-13.chl Signal smoothing
e —— e BCLog-2005-07-07_18-42-58.chl FiPM e
= BCLog-2005-07-07_18-59-59.chl ST L &
BCLog-2005-07-07_13:01-03.chl v Power smaathing Fastor I6

>

CLEAR |

Select signals to view
Select signals Show on
1.6 . . . . . . 4000 b view 2ind -Axis
: : : : : : % RPM [ipm] W -
[~ IGM [Deg] =
3500 [ Fuel M [ms]
[~ Fue-tab [mg]
[~ Fueltrim_M [%]
3000 [~ WaterTempFueladd [%]
[~ AirTempFuel-add [%]
[~ VoltageFuel-add [ms]
2500 [~ FueltecEnrch [A0]
I~ PuwM Out [%]
IV AFR_M [V]
2000 — RPM [rom] [ Throttel M [%]
Uil lIZ &AT{ [bar]M[ Jave) [C]
aterT emp_M [slave]
1500 el [~ Bransletyck [bar]
AR S [~ AirTemp_M [C]
[~ Statushytel [¢]
[~ Statushyte2 [x]
[ Fuel_5 [ms]
im_S [%]

1000

04

0,2 500

5[]
irMemp_S [+]

[~ RPM-fitered [rpm]

[~ POWER [hp]

[~ TOROUE [Mm)

[~ SPEED [km/h]

[~ ACCELERATIOM [m/s"2]

[~ TOT Fuel DC[%]

.
2

: : : : : : ml il

0.0 ; ‘ ; ; ; ; 0 e

176,65
180,45
185,25
189,55
193,85
198,15
202,45
208,75

Time [5]

S S S e S S e o S e e G S e e S R e S S S s S R o

[Shon walue bu clicking at a line. Zoon bu clickina on the richt nouse button.

i [ Select/deselect all
Eoglpindonlcontiols - 1st'r-zcale  2nd Y-scale
::! ::2 . Expaort these ma ,7 mas ,7 Curment gear
@ box settings to M At uto F1C2C 3 AR ECE
Scroll left Scroll right Zoor |n Zoom Out | Zoom out max | mainprogram | RPM araph | min [ag0 min (s

In BCLab you can log all engine signals that is connected to the system in real time with 20
samples per second. BCLab can also calculate and present a number of extra signals like:
e Power and torque
Speed and acceleration
Duty Cycle on output fuel
Fuel consumption

BCLab presents all the logged data in a graph, which also can be saved to a file for later use.

LOG MENU

File open

Opens a stored file.

Open and compare

If you already have an open file, and want to compare it with another file. Perfect if you want
to compare to different power log files.
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| %X RPM Graph (===

File

Select reference signal
& RPM
" MaP

|Sh0w value by clicking at a line. |

500

s
|

] S s S ]

0 1000 2000 3000 4000 5000 6000 7000
RPH

— POWER [hp]
POWER [hp)(2)

— TORQUE [Nm]

— TORQUE Nmj(2)

SA1000-2009-08-10_20-56-02_FullgasE8S_mertdnd.cbl compared with SA1000-2008-10-28_20-27-40_BackadKam.ch

You can also open a file in compare mode by first click at it as normal, and then right click at
it

If you have 2 files open at the same time you will also get 2 extra cotrols so that you can
adjust it against each other. By left click you make large steps, and right click makes small
adjustments.

Select log file to open
Double click at a file in the window to open it. If you only click on the file, you will see a
preview without open it to enable easy browsing the files.

File information
At logging the date and time will automatically set. In the free text window it is possible to
write your own comments.

Logging

Starts, stops and clear the logging. Make sure the system is connected first via an USB cable

Seconds to show while logging

Here you set how many seconds of the log that should be visible during logging (running
window). If you have a slow computer you should decrease the number of seconds. Normally
5-10 seconds.

Update interval
Here you set how often the window should be updated during logging. Normally 0.1-1
seconds.

Chart scale options
Here you set the maximal and the minimal value on respective y-axle. If it says “Auto” it is
automatically adjusted for best view.
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Select signals to view

Here you select which signals to view. You can also select if the signal should be visible on
the left or right y-axle. This is good if you look at signals with a big difference in value
(example RPM and Volt). Normally the RPM is showed on the 2™ axle and all the other
signals on the 1* axle.

Chart controls

Scroll left

Moves the graph to see earlier values
Scroll right

Moves the graph to see later values
Zoom in

Zoom in the graph 2 times.

Zoom out

Zoom out the graph 2 times.

Zoom all

Zoom out so that all values are visible.
Redraw

Redraw the graph.

Export these settings to box

All engine settings are automatically saved together with the log data. If you open an old log
file, you can click on this button to transfer the settings from the log file to the main program.
This makes it possible to restore the settings you had when you made the current log.

Also see chapter BC Log settings for all log settings.
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Live Data changes during logging

If you do changes in the mapping or settings during logging, these changes will take part
immediately. You do not have to press “Write” for the changes. This makes it easier to make
changes in the mapping and immediately see the changes in the log file. I.e if you make fuel
adjustment, you can see the AFR change right away.

ﬁ CIVINCO SA500/SA1000 Interface Software - Newl.che @
File Edit Communication Wiew Settings Help
Todos reader/writer i
L 3D. il Fuel 3D Load sensor:
< Todos status > Set fuel depending on RPM and Load Throttle - Analog_0-5¢
Find wariter 250]_500] 750] e75] 1000 1250 1500] 2000 2500 2000 3500 4000 4500] S000] G500 E000 eF
008 1107 37 30 29 28] 28 28 27
016 1100 370 300 290 28/ 28 28" 27
il | R 03] 104 37 30 29 28 28 28
033 99/ 36 300 29/ 28 28/ 28
055 118 58 65 52 43HEE 39
5A-box TuneCard 070 148 128 113 118 100 76 71
Data protection _ 086 160 157 128 123 109 87 85
o 102 160 160 160 150 133 111 102 2
i ] (R 117] 160 160 160 156 150 136 132
Uncoded  »|  code fils 133 160 160 160 156 150 152 147 1
164 160 160 160 156 150 150 150

Box encryption code

TE0| 160 160 160 160 154 154 154 XIE
0000000000 211| 160 160 160 160 158 158 158 71
p 273 160 160 180 160 158 158 158 0 T
rt'”b:;b“fa"e“r"'?d 305 160 160 160 160 160 160 160 0 o1
[ A e 336 160 160 160 160 160 160 160 02
Current log data 367] 163 163 163 163 163 163 163 7
EEPM 1323 ipm 358 163 163 163 163 163 163 163 7
IHAPI  0.97 bar 4 0|
[Throttle 061 ¥ 3D Table Control 3D color control

CAFR ] VYerify coloring
AEH 00 et 0 5 I I*I .* View 30 & Colored as ms AL
CAAT —_#cC I e Map " Colored as duty cycls i

[Coolant T 86C | li] Set value h 4 e " Gray scale background ﬂJ ﬁv/‘
Dimaition 120 deg = 1%l !ILI I —== #® liloctly

max Leaner in box
el 39ms Colar scheme .

Smoothern
Fudltrim 2,7 % e T Iﬂ| I‘ | columns Mid paint fuel 125 ms  Hichetin box
File Description

ndFuelMAF | 2ndFuelRFM_ | AFRContol | 3D Main MAP
L General l |gnition J\ Fuel l Put/Boost/ die J

The log data is also shown in the tuning program as a red cursor in current load/RPM cell.

Show RPM graph

= APM Graph M=1E3
Fils

400

' Fa, ' ' '
250 ,.‘r—f-) POWER [hp] - 4041 67rpm ; 210,61 E
i

1
1
1
‘
| f 1|TORGQUE [Mrm] - 4041 E7rpm ; 386,97 |
1 1 1 . 1 1
1 1 1 h 1 1
am0 i i i i i |
m 1 1 % 5 5 1
: H H H : — POWER [hp]
/ / : : : | = TORQUE B
150 3 ‘ i i i |

100

1000 2000 3000 4000 5000 6000 7000
EPM

In the RPM-graph all the log data is showed with rpm instead of time on the x-axle. This is
good for analyzing data that depends on RPM like power, torque, AFR etc.
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LOGGING WITH EXTERNAL DISPLAY

M pata Display

X

mar 0,95 bar
270,90 Lamb

If you only want to view some parameters from the log window you can open a separate
window that shows the same parameters as in the log window but as bars and numbers. Short
command to open the display is Shift + F8

LOG SETTINGS

B9 CIVINCO/SA500/5A1000 Interface Software - Log settings 3

Signal name and selection of log sensor
Custam Mame Sensor Custam Mame Sensor
0RPM  [RPM RPM_S - ¥ oo 30 |POWER Power i
116N iGN lanition 051 By Torque =W
20FUM [Fusl_ M Fuel T~ 2 |SPEED Speed v ¥
3 FUT |Fuektab Fuel ~ ¥ ACC |ACCELERATION Accel ¥
4 FTM | Fuiehtrin_M Fuektim_% v v 44 FUEL |7T0T Fuel DC Fuel_DC v ¥
5 PWT |ChokeFusl-add TempFuel-add_% W o Bl
B FAT |AirTempFueI-comp TempFuel-add_% s 46: | =z
7 FYA |yakageFuel-add Fuel+ - v 47 =
8 FAE |FueldccEnrich AD_(-255 B 4a B
3 Pl [PwMi Out PuM_Out 0100% v M 43 [z .
10: P2 | Pdhd 2 Ot Pub_Ou0100% v M 50 |BaostLimit Statuzl B
11:02M |4FR_M TE_wWEB_AFR ~ v 510 |RevLimit Statuz1 B
12 THM | Thcttle_t Analog 05 ~ v 52 |GearCut Statuz1 B
13 MPM |ap_m MF 2 Bbar ~ v 53 |Launch Statuz1 B
14:WTM | CoalantT emp_M Pa28 W aterTemp B 54 |Fan Statusl -k
15 VOM |Battery_M Battery ~ v 55 |LambdaContral Statusl B
16: ATM i T emp_M S8BT emp ~ v 96 idle Statuz1 B
17: 671 W 57 |Cranking Status? i
18: 572 = 58 |Cam/Crank miss Status2 B
19573 B 5% |RPM Indicator Status2 i
20:FUS [Fuel 5 Fuel T~ B0 |Digl Indicater Status2 W
21:FT5 |Fuektrim_5 Fueltim_% ~ v 81 |Dig2 Indicatar Statuz2 B
220 PW3 |PwiM3 Out Pu/b_Out 0100% v M B2 |Dig3 Indicator Status2 W
23 P I Puskad Out Prubd_Out_0-100% ~ v B3 |Dig4 Indicatar Statuz2 B
24: 025 |aFR_s TE_WB_AFR B B4 [z
25 THS | Throttle_S fnalog_05V B £5: =L
26 MPS [MaP_s MFY 2 Sbar B BE: [z
27 WS CoolantTemp_S F328 ‘W aterTemp s 67 =E
28: 403 Battery 5 Battery B 68: = E
29 ATS |aiTemp_S SAAB_AiTemp T~ Es. [ M
30 = u 70 = C
ol e 71 7 N
32 = u 72 = C
I3 g 73 7 N
34 i o
35 7 N
3 I
37 7 N
3389': Lt :: Car Settings ll?gpgogﬁzfo‘?g" ?:)ae\;zu?ts ‘ Cancel ‘ Ok ‘
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Signal name and selection of log sensor

BCLab can log up to 75 signals. All the signals have got a default name, which can be
changed by the user to simplify the reading depending on your specific situation. For each
signal you can also select different sensor definitions depending on if you like to analyze the
signals in Volt or AFR etc.

Also have a look at chapter Sensor specifications for more information about sensors.

Log file settings

CIVINCO SA500/SA1000 Interface Software - Log settings

Sighal name and selection of lag sensar
Custom Mame Sensar Custom Mame Sensar
0 FPM  [RFM [RPM 5 - ¥ 40 [PorER [aceel > ¥
10 1GM ||| Car zettings v V¥
20 FUM ||: Lag file settings Gearing calculatar v
3 FUT ||: Default log file name Speed at selected gear 135 v V¥
;: FI-_\LL.: IE P344_541000G3] RPM at specified speed and selected gear AT ] 157 |'Z
6 FAT 14 ¥ &uto save log file without showing a naming dialog Calculate geaing [speed/tRPM] TR, -r
7P [' [ Logto file, without showing real time graph ~
5 FAE o Lo lenath per file: 5.8 minutes [~
3 PW1 |F g (et s - & kmh O mph O mis = [
10: P2 ||: Power zettings . ) v
11 02M |,.e & Nm s Gearing f10r d|ffereznt gears3 ) : ; —
12 THM |7 . . v ¥
13 MPM |y Masimum hp showed in graph 300 | 1z] 175| zavs| 007 4283 0 —
T4 T |[ Mikirnum hp showed in graph i} Car zettings v
15:VOM | _ * kg  Ibs Car waight 1330 - v
16: ATM |2 Air resistance factar 0,35 T —
TZST | It} & il 2 Tatal injectar size (co/min] 3440 1 M
1EST2 12 | Al densiy [kg/m3] (Norm 1.225 at sea levl] s > U
19:573 | ¥ L5g | 1,225 e — %
20: |F | Transmission loss at O rpm (%] |_2|:| - - v
21: | - . . " -
T I t 6000 % $mp 1=
o |F rahsmission loss al pna [] 0 Hide o = |
23 |Famre o i _LILIC_UF TUUAS o~ B [V [N =] BRI _OUL_TEmp E v
24 |4FR_S TechE_WE_Lam > v B4 |5tatz_6 Indicator BhWw_out_temp v
25 | Thiottle_5 Analog_ 05 v B3 |En Code BhWw_out_temp > v
26 |MaP 5 MP2 2. 5har x> EE: | =
270 |CoolantTemp_% P344_Coolant BN B7: | ELC
28 |Battery S Battery > v | = [
23 JAiTemp % P344_|AT - ¥ 6% | =
3 = (W 7 = (W
EIH| = (W 7 = (W
32 = (W 72 = (W
33 = (W e = (W
34 | = [m —_
35 = (W
3 = (W
T = (W
38 | ~ . Import default Save as
39 | = N Cer S log sensors Drefault (Care= ik

Default log file name
The name you want to show as default.

Auto save
If you like the files to automatically be saved when stop logging. The log file will
automatically be named with default name and time.

Fuel injectors
Specify the size of the fuel injectors for the fuel calculations.
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Import default log sensors

If you open an old log file, you can import newest sensor definitions from the default file to
the old log file.

POWER CALCULATION

The power calculation is based on the acceleration of the car at full throttle. To make sure the
power calculation is as correct as possible you must make sure you know the weight of the
car, is running on absolutely flat road and also know the air resistance and the power train
losses. If you make two runs without changing these parameters you can be sure that you can
compare the runs with high accuracy. .

First of all you need to set the right gearing ratio. Normally it is suitable to make full throttle
pulls at 3rd gear. Easiest to find the gearing is to make sure how fast you run at a certain RPM
at a certain gear, and use the calculator. The best way is to use a GPS to detect true speed, but
speed meter is almost as good. Just make sure you do not change tire to different size.

Next the weight is very important, just as the car was at the run. Either you weigh the car, or
make estimation. The power is proportional to the weight, so if you enter half the weight the
power also is halved

It is also important to add losses for the air resistance. If you want to see exactly how much
the air resistance adds, enter car weight Olbs and transmission losses to 0.
Typically the air resistance is 12hp at 60 mph and 100 hp at 120 mph

Finally you need to estimate the power train losses if you want to know the power at the
crankshaft. Typically this is 15-25%.

If you want to compare the numbers with Dyno numbers or car manufactures, it is good to
know that the power numbers is given from a specific standard. For instance normally the
power is given at a specific temperature (70F) An engine produces more power if it is cold, so
the standard compensates for this and lower the numbers if it is cold during the run.

Car weight

Specifty the weight of the car. This is used for power calculations.

Gearing calculator

You can write the cars gear ratio directly in the box “Gearing”. If you don’t have access to
this the program can calculate it for you. Specify rpm, speed and gear and click “Calculate
gearing” and the program calculates your gear ratio on that gear. This matters when you
calculate engine power and speed. The graph values are only correct for the calculated gear.
You can choose which gear you want the program to use during engine power calculation in
the log window.
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Power settings

Min/max values
Here you can filter how large and how small values you want to see in the graph to hide

wrong values during gearing etc.

Air resistance

If you know the air resistance of the car, the Cw number, and the frontal area of the car, you
can compensate for it in the power calculation. The resulting power will then be true wheel
horse power. The Cw and frontal area numbers you can sometimes find in the technical
manual of the car. Typically the Cw varies from 0.3 to 0.35. A medium sized car has frontal
area of about 2 m”.

Power train losses

If you know the transmission losses or want to make an estimation to have the power on the
crankshaft this is possible. You enter the estimated loss in % at 1000 rpm and 6000 rpm. If
you think you have 20% for all rpm, you enter this in both boxes.

MAIN MENU FOR LOGGING - FILE

Open

Open an old log file, called .cbl files
Save

Save current log file.

Save As

Save current log file with new name.

Export log data
Save the log data as a image or as an text file which can be opened in Excel.

45 i 8000 E3 Microsoft Excel - Demologg_chbl kxt
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B - &> 78 o

B

j'

\ 7000

D=daal s

Arial -0 = F x U

6000

1]
(]
]
£

A | B c | D
TIME RFPM AN AN ANT
2095 7889,98) 402344 355234

21| 768979 4,02344 365234

5000 1

m

F [«

| T

4000 - EPM
AN1

3000 - 4Nz
AN3

2105 7EB9E1 402344 355234
211 7BEO43 400344 3EE254

0

0

2000 g
0

2115 7BE924 402344 355234 0
0

0

0

0

1

ISy

N
36,05 r B B O Wi GEEE T

1000

212 7BGO06 402344 356234
2125 7BG8G3 402344 355234

213 7EEEES 400344 3EE254
2135 78851 402344 355234

214 766,33 402344 356234 001953

JUEDT I .
30,00 R | A A A
o

i
|

=
=y

Current log exported as image current log exported to Excel
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OSCILLOSCOPE LOGGING

= CIVINCO SA500/SA1000 Interface Software - SA_Osc_file2.cho
File

Test rasuis ; Launcl

Tot time: 0,017 S

Crank rev time: 0,060 WWWU “uuuuu mmwmmuwwuww 2 Ign Cut
1) (i )

9 - 9

8 ‘ 8

7 7

6 +— r6
5_\ 3 — Crank
| ; ; 1 1 1 ' —oa
o o e -
Anawzeresu'\;‘nn:nnn:nnn [ 3 —m

Nurnber of revs: 0,29
Crank pulse/rev: 34387
IGN & pulsedres: 171,07
IGN B pulse/rew: 84,67
Pt pulsedne: 41,47
CaM  pulsedres: 20,74
Launch pulse/rew: 10,37

G Cut pulss/rev: 5,18 i 3 a a ﬂ—t
NI pulsedrev: 1,73 o o = o w
NIY slopes: 1
ok [ms]
Startlooging | Stop logging = ey R o Updte Chant | |\Analyoe Signals
Scroll left Scroll right Zoom In Zoom Out  Zoom out max

This is a high speed log mode for logging of the digital inputs with 10’000 samples per
second. This makes it possible to log cam and crank to find timing or errors.

CIVINCO ENGINEERING AB B HILDEDALSGATAN 24 ® SE-417 05 GOTEBORG ® SWEDEN
TEL: +46-(0)31-22 08 10 E E-MAIL: INFO@CIVINCO.COM E WEB: WWW.CIVINCO.COM
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MAIN MENU

MENU — FILE

Open
Open Tune card files with car settings, named .cbc files.

Save
Save current settings to a TuneCard-file.

Save As
Save current settings to a TuneCard-file, with a new name

Exit

Quit BCLab

MENU - EDIT
Undo

Regret latest change.
Redo

Redoes the latest "Undo"

MENU — COMMUNICATION

ECIVINCU BCLab - 003 ekosport mafsim.cbc
Filz=  Edit | Communication iew Seftings Help

X Toggle between Card and Direct communication  Chil+R
Direct « Toggle between Card writers Chel+T

<C Start Lagging Fq
Werify | Info | Analog Zoutset———————
it [+/] | oot [] Table Contr

Fiead | Wfrite | 0oo 233

seftings seftings 03] 233 ;I I
063 233 - |_\
BC-box I TuneCard 034 243

125 284 100 | Scale
i Data protection | 1RRl 2aa

For more details see page General/Chipdrive status

Toggle between Card and Direct communication (Ctrl+R)
Change between communication with the BC-system and the Tune Card writer. Same as click
on the tab "BC-box” or "TuneCard”

Toggle between Card writers (Ctrl+T)
Toggle between different tune card writer types. Currently Chipdrive and Todos are

supported.

Start Logging
Start logging without first opening the log window.
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MENU - VIEW

Elgre
3D-view

Opens a separate window and shows the 3D view for the ignition map, 2" fyel map and the
PWM map. Also have a look at 3D-view.

Log window
Opens the log window. See also Logging.

Oscilloscope
Opens high speed logging. See Oscilloscope logging.

MENU — SETTINGS

PC settings

¥&BCLab Settings x|

COM o :

Interface (Crl+T ta toggle)
£ Towitako Chipdrive

& RS5-232 Connection

BC TuneCard
Reader / wiiter

QK | Cancel | Apply |

Com-port (Virtual USB Com port)

Here you select to which com port the system is connected. When installing the USD driver
which is provided with the system, each USB connector on your PC will get a dedicated com
port number.

Interface
Here you select how you like to communicate with your tune cards. See also The tab
General/Chipdrive status

Log settings
Open the log settings window. See also log settings.
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MENU-SENSOR SETTINGS

CIVINCO SA500/SA1000G3 Interface Software - Sensor settings.
File View

Used Analog Mapping Sensors
Select conect sensor for each
analogue input

AFR, pin 10
|analog_0-54

L]

Thaltl, pin 8
|&nalog_0-54

MAP, pin 6

[M&F M 2 Bbar

Coslant temp, pin 4

[Coolant BMw_2.2k
ARV, pin 16

‘Eattery

AUREZLAI temp, pin 12

[LAT 4.7k _NTC_3.3kPU FINAL

L]

L

L]

L

L

Calibrate TPS sensor

Select tuning sensors | Sensor editor J e

You can connect many different analog sensors to the BC-system. Most likely the stock
sensors of the car, but also AFR, MAP etc. All the sensors sends an analog signal that varies
between 0 and 5 Volt. The sensor definitions is a translation between Volt and the unit you
prefer to view the signals in (bar, inches of vacuum, AFR, Fahrenheit etc.)

In the BCLab there is two sensor setups which are separated. One for the tuning part of the
program, and one for the logging part of the program. The sensor definitions can be totally
independently set up. These setups handle the tuning part.

Used Analog Sensor

Specify what kind of sensor you like for each analog input.

The sensors used for logging is adjusted in log settings
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MENU - SENSOR VIEWER

CIVINCO SA500/541000G3 Interface Software - Sensor settings

File View
DOpen sensor definition Linear control Table Control In In In Out
Wiew zaved tuning sensor Walt Yalue i * Iv] %] [5/0] | [bar]

AP bP: 2 Bbar, Linear 0 1] 000 000 0] 009

“iew zaved log sensor [ 100 “ 4 8 %18 gg 13 12 8121

= 047 094 24 0732
J Create senzsor v Q Digits 0E3 25 32 0.4

s e 078 157 40| 043
i 100 Seale% = Dsi T8e 48 0%

no0sa: [0 25 51| e4] o7l

0 setvabe|| ba A|_2a2] 72| 079

0 7|34 80| 087
. 73345 o8| 095
58| 37E_%| 103

2,5 220 433] 112 119
2| 471] 20| 126
251|_502] 128] 134
2.0

L 267|533 36| 142

Calibrate TPS sensar ‘

[bar]

n

[l
s [t fem
Rl (=] (5%
=]

(g8 (] (=g
il (=] {8y ]
T [
te= i
o
TG0

05 - A05[_ 815|208 213
2 / 424 s47| 26| 24
439 a7l 2| 228
0.0 455 91.0] 232 236
gl I = = =471 941|__240] 244
= N 0, P S age] 973 248 252
% o o oy 7B 00l 1000 25501 259
in signal
Select tuning senzors J\ Sensor editor J oK

Here you can have a look at a specific sensor..

There are 3 different types of sensors.

Linear, - Saved as a straight line.

Linear with special negative values — Saved as a line, but made to represent negative values
which is sent from the BC-system to the PC.

Table sensors. — Saved as a 33 rows table with 0.16V per step, where you for each voltage
can specify the sensor data. This is typically used for unlinear temperature sensors.

These tuning sensors are stored in the setup file with ending .ini in the program folder.

Open sensor definition
Open an already saved tuning or log sensor.

Save as new sensor
If you have edited an existing sensor or created a new one, you can save it by this control.

Enter desired name. If you use a name which already exists, it will replace the existing.

Select which type of sensor you have created, and select the right alternative.

Finally choose if you want to save as tuning sensor, log sensor or both.

The sensor definitions used for tuning are stored in the folder where you installed the program
in the SA500_1000.ini file.

Sensors used for the log part of the program are stored in each log file (xxx.cbl) which are
located where you selected to store them.
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The log sensor definitions that are used as default when you start the program are stored in the
file Default_Log_Settings.cbl file that is located in the same folder as the program
installation.

Sensor tester
A calculator which is used for testing your sensor definitions. You can use it both for forward
and backward calculation.

Linear control
If you have created a linear sensor or a 2c sensor, you create the definition by specifying two
points at the line.

Table control
If you have created a tab sensor, you are free to change all values in the table with help of this
tool. You can also enter the values directly into the table.

TPS Calibration
Creates a calibrated TPS sensor definition which is automatically set to be 0% at released
throttle and 100% at full throttle. To be able to do this, you must have a system which is
connected to the car.
1. PressTPS Calibration
2. Release the throttle and press OK
3. Press the throttle fully and press OK
4. Now the sensor is automatically created and you can select to store it as tuning sensor
or log sensor or both.
5. When you have made a recalibration, you must make sure that you also change the
corresponding maps where you use TPS as load sensor.

, - | 54500_1000 G3 w4 [£3]
SA500_1000 G3 v4 [#23e]
Min TPS: 0,00V
Release Throttle totally Press full throttle
QK 0K
MENU — HELP

Go to Civinco

Opens the Civinco home page www.civinco.com in your browser
Help file

Opens up this help file

About

Tells you which BClab version you currently have installed
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SHORTCUTS

Ctrl+O Open file
Ctrl+S Save file
Ctrl+Q Quit program
Cul+Z Undo
Cul+Y Redo
Cul+M Read Tune Card
Ctrl+R Write TuneCard
Ctrl+E Read from system
Ctrl+W Verify settings
Ctrl+T Write to system
F1 Help
F2 Box settings
F3 BCLab settings
F4 Log settings
F5 Sensor settings
F6 3D-view
F7 Main Window
F8 Log Window
F9 Start logg
F10
F11 Redraw
F12 Setting summary

FILE FORMAT
.cbc Engine settings file
.cbl Log file (log data, log settings and engine settings)
.bce Password file.
.CSV File with exported log data. Can be read by ex. Excel
.bmp File with exported log data as a picture.
SA500_1000.ini PC-program default settings.

SA500_1000_Default_Log_Settings.cbl
Default log settings. Can be opened as a normal log file and edited. By editing
this file you can control how the log program will look like at start up.
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WORDLIST AND DEFINITIONS

Load

MAF

MAP
SmartCard
TuneCard™
Chipdrive
Todos
Boost

RPM

ms
AFR

2.5D

Definition of how much torque the engine tries to create at a specific moment.
This is normally measured by MAP, MAF or Throttle position. This load signal
together with the RPM signal is normally the base for all the mapping

Mass air flow, the amount of air that flow in to the engine (gram/sec)

Manifold absolute pressure, the pressure in the intake manifold.

The type of memory cards all the settings can be stored at (Tune Cards)
Civinco’s name of the smart cards

Product name of one of the supported SmartCard-readers.

Product name of one of the supported SmartCard-readers.

The pressure that the turbo creates. Normally relative to the barometric pressure
and therefore sometimes negative and sometimes positive.

Revolution per minute

Millisecond =1/1000 second

Air to Fuel Ratio

For some tables, Civinco does not use full 3D maps, but instead one table for load and one for
RPM. This is then by the program automatically recalculated as a 3D map. Civinco call this
system 2.5D. This means that the user does not have to enter the right data for all the tuning
points in a RPM x Load matrix. Instead the user only have to enter values for RPM and Load

separately.

Example: If you have a simplified map with 3 x 3 cells looking at 0-2000 rpm, 2001-
4000rpm and 4001-6000 rpm and also 3 different Loads. In a full map you normally enter 9
different values, but with 2.5D you enter 3+3 values. (In a 20x20 matrix you only enter 40
values instead of 400 values)

Simplified example

MAP Fuel depending on Load Calculated 2.5D values
2-3 bar 10 ms 10ms*1.0=10ms 10ms*1.0=10ms 10ms*1.1=11ms
1-2 bar 2 ms 2ms*1.0=2ms 2ms*1.0=2ms 2ms*1.1=2.2ms
0-1 bar 0 ms Oms*1.0=0ms Oms*1.0=0ms Oms*1.1=0ms
Fuel depending on RPM 100 % 100 % 110%
RPM 0-2000 rpm | 2001-4000rpm | 4001-6000 rpm
PWM SIGNALS

PWM means Pulse Width Modulation and is a method to create and analog signal out of a
digital signal. This is the most common way to control speeds of valves and engines which
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need a little more power. In practical use it’s like switching on and off the 12V signal very
fast. If it is on half the time and off half the time the engine runs on half speed. So, the signal
is set by giving the percentage that the signal is on.

The SA-500 system is grounding the signal, so you supply +12V on the other side.
100% means all the time grounded, and 0% never grounded. The frequency which is used can
be selected in the PWM settings, but default is 38.6 Hz.

PWM 10% PWM 50% PWM 75%

(Output

Output
s ()utputE put o

Time (s) Time (s)

SAS500 system is using PWM to control:
Boost control valve

VTEC

NOS

Water injection
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Civinco is all the time releasing the latest software upgrades for free at:
http://www.civinco.com/downloads .

Versions and updates of the SA-500/1000 box

Civinco sends a notice to customers if there are any important upgrades that must be made of
the system software. You must send the system to Civinco for upgrade.

By connecting to the system with BC-lab and press “INFO” you will get all the information
about which version of the software and dataset ID.

Version history of Stand Alone

Product name ID | Date FW BCLab HW Note
SA500/1000 200 | July 2005 4.0.0-4.0.70
SA500/1000 200 | Feb 2006 4.0.0-4.0.70 | SA500 1.00 Upgraded system with coil adapter
SA500/1000G2 201 | July 2006 5.0.1-5.0.46 | SA500 1.01 4 times more memory, doubble fuel maps, USB
SA500/1000G2 202 | June 2007 5.1.1-5.1.34 | SA5001.01 Cold start fuel and increased support for acceleration
fuel
SA500/1000G3 203 | Dec 2007 52.1-52.25 | SA5001.02 - | 3D ignition upgrade
SA500 1.03
SA500/1000G3v2 204 | Feb 2009 53.1-53.33 | SA5001.03 Deceleration fuel, Autotune
SA500/1000G3v3 205 | Mars 2010 | 3.0.32- 5.4.13- SA5001.03 ALS, 3 fuel maps, 3 ignition maps

Product name

The trade name of the system which is on the home page and in marketing material. G1, G,
and G3 describes the main generation of the system. G3v1 can be upgraded to G3v3 which is
in the same generation, but with some added functionality

Date
Date when the system was first introduced to the market.

Dataset ID

Dataset ID describes which data format all the settings is stored in, when stored to files, to
memory cards and in the system itself. When new functions are added, it normally also comes
with a new dataset ID.

To be able to use a specific dataset ID you must have the right FW in the system and also the
correct BC-lab.

Firmware (FW)
Firmware is the software which is controlling the system itself. Some engines do need a
special FW, but in general it is best to have the latest FW.

BCLab version

Version number of your BCLab. It is important that you use the right BCLab, which is
working with your particular DatasetID.
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HW version
Every system also have a manufacturing hardware version number which is printed on the
PCB inside the system.

CIVINCO ENGINEERING AB B HILDEDALSGATAN 24 ® SE-417 05 GOTEBORG ® SWEDEN
TEL: +46-(0)31-22 08 10 E E-MAIL: INFO@CIVINCO.COM E WEB: WWW.CIVINCO.COM
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INSTALLATION OF SA500G3 & SA1000G3

INSTALLING THE SYSTEM

To run an engine which is not connected to the ECU at any way demands only a few
connections and this is normally done relatively fast. If you have access to the electrical
scheme of the stock ECU the easiest way is then to cut the right cables and solder them into

the BC-harness instead.

SA500

General basic application example
Sensors in — pins in SA500 connector - Outputs

Coolant temp sensor
) P & Spark plugs
] w2
b = K LA K
7 pin_| [Colour Name Info =3
Chassi GND E k=2
1 black / white |Signal GND U%
2| [Tarey 5v out Supply TP, MAP| 5V supply p :
MAP 3 orange Digital 1 out |ASD To ASD Relay =
sensor 4[] violett Coolant in__ |analog 4 53
. 5 brown/green |PWM 1 out |(boost, idle etc) 143 :
R e 3 sl blue MAP in analog 3 2 channel Ignition qul
= 7| | lyellow Digital 2 out it y
+5V I ; 8 red/green TP in analog 2 Igmtlon module
GND 9 orange/white |PWM 2 out +12V
10 red/yellow |AFR 1 in analog 1 GND
Throttle Position sensor 11 jggifblack / green|IGN B out
vl 12 green Intake Air in |analog 10
o - 13 blue / red IGN A out
> 14 blue / white |Crank in F Teoniti Rel
I 15 green/white |Fuel D_OUT rom Ignition Relay
o 4 white Analog in analog 9
45V . \M 17| brown / black|Fuel_C_OUT A B C D
GND _Il M not specified Digital 1 in
19 brown / blue |Fuel B_OUT
not specified Digital 2 in  |launch control
Oxygen(A.l.:R) sensor [brown / yellofFuel_A_OUT
FI2V e red / white  ["Cam" in OD mark sensor
black Power GND
N
red 12 V Power — L
GND = ;
Fuel Injectors
Ignition Relay ~ Fuel Relay
Crank sensor o
+12V
adla”e7a foits 47572
Ignition Switch
: & S Fuel Pump
GND J e

To Ignition Coil

1. +12V Power supply

pin 24

a. Connect +12V to the box (red wire). Switched by the ignition. NB: It’s
important that the power is still on while cranking the engine. The box
doesn’t need a lot of power so you can use a thin wire.

b. Connect all the ground wires (2-4 wires) to a good grounding point in the cars
chassis. There’s a lot of power going thru pin no 1, 23 and you want to connect
these with short and thick wires.

2. +5V Power supply pin 2

GND

a. Connect +5V from the box to the sensors that need power

i. MAP sensor
1. Throttle position sensor
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iii. Camshaft sensor
iv. Crankshaft sensor
b. Connect ground to the sensors from signal GND pin no 1.

. Fuel pin 21, 19,17, 15

a. Connect all the injectors to different pins in the box.

b. Connect +12V to the other connections on the fuel injectors. Connect the
power supply via a relay that is controlled by the BC-systems ASD output.

¢. Control the fuel pump thru a similar relay.

Ignition pin 13, 11
a. Connect the box to the ignition module (amplifier). (Follow the instructions
from the supplier)
b. Connect the ignition module with the ignition coil (Follow the instructions
from the supplier)
c¢. Connect +12V to the ignition coils and the ignition module. The power supply
should go thru a relay controlled by the BC-systems ASD output.

Crankshaft sensor pin 14
a. The crankshaft sensor is most often an inductive signal with 2 wires. Connect
one wire to the BC-box and the other one to signal GND. Try to use good
quality shielded wire and connect the shield near the box.

Camshaft sensor pin 22
a. If you have a digital camshaft sensor then connect the signal to the box.
b. Make sure that the sensor is connected to a power supply.

MAP-sensor pin 6
a. Connect the sensor to the box.
b. Make sure that the sensor is connected to a power supply.

. Throttle position sensor pin 8

a. Connect the sensor to the box.
b. Make sure that the sensor is connected to a power supply.

Coolant temperature sensor pin 4
a. In most cases the coolant temp sensor is a 2-way resistive sensor that is
connected to GND in one end and is measured and powered by the box thru an
internal resistance of 3.3 kOhm. Connect pin no 4 to one end.
b. Connect the other end to GND.

Oxygen sensor pin 10
You are able to run the engine without the oxygen sensor, but it’s very helpful during
tuning of the car.

a. Connect the signal wire from the oxygen sensor to the BC-box.

b. Make sure that the sensor is connected to a power supply and GND.
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CONNECTOR SPECIFICATION SA500 G3 V3

In some cases the colour of the wires may occur, but the pin number has never changed
through the history.

SApin Farg Namn Info

svart Matarjord GND in

gra 5V ut Drivning av tex MAP & TPS-sensor
Digital 1 ut * |ASD, Varvrékn, Flékt, Felkod, Programmerbar
Motortemp in

brun/grén |PWM 1 ut ** |Styrd av AFR, TPS, MAP, Coolant, RPM eller Temp
MAP sensor in
Digital 2 ut * |ASD, Varvrékn, Flékt, Felkod, Programmerbar

réd / gron [ Trottelpositionsensor in

vit/orange PWM 2 ut ** |Styrd av AFR, TPS, MAP, Coolant, RPM eller Temp

réd / gul Lambdasensor in

svart / grén |Tandkanal B out

grén Lufttemp in

bld / réd Tandkanal A ut

bla / vit Vevaxelsensor in (med partvinnad jord)

brun / gra Bréansle D ut

grén / vit 12V battery sens in oinkopplad= internt kopplad till 12V BAT

brun/ svart |Bransle C ut

Hastighet, Brénsle long term adaptive,
vit Digital 2 in Ignition cut, extern PWM2 idle air

brun / bla Bransle B ut
gul / grén Digital 1 in Launch control in
brun / gul Bransle A ut
réd / vit Kamsensor in (med partvinnad jord)
Matarjord GND in

12 V matning in
Signaljord ut till sensorer
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In some cases the colour of the wires may occur, but the pin number has never changed

through the history.

SApin

Colour

Name

Info

Matarjord GND in

5V ut

Drivning av tex MAP-sensor

Digital 1 ut

*kkk

Motortemp in

PWM 1 ut

*kkkk

MAP sensor in

Digital 2 ut

*kkk

réd / grén

Trottelpositionsensor in

brun/réd

PWM 2 ut

*kkkk

réd / gul

Lambdasensor 1 in

svart / grén

Tandkanal B out

gron

Lufttemp in

bld / réd

Tandkanal A ut

Vevaxelsensor in (med partvinnad jord)

Bransle D ut

Batteri 12V sens in

Oinkopplad=internt till 12V

Bransle C ut

Digital 2 in

* AFR control, Ignition cut

Bransle B ut

brun/gra

Digital 1 in

* Launch control in

vit/gul

Bransle A ut

rod / vit

Kamsensor in (med partv

nn

ad jord)

Matarjord GND in

12 V matning in

Signaljord ut till sensorer
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SApin Colour Name Info
Slave
j#svart Matarjord GND in
2|ej inkopplad
3 grén/vit Digital 3 ut i
violett Motortemp in ** sammankopplad med master i kablage
brun/svart |PWM 3 ut e
6[*** internt sammankopplad med master
brun/gul Digital 4 ut i
réd / gron | Trottelpositionsensor in * analog 6 in, ofta samma som master
brun/bla PWM 4 ut b
gul/grén  |Lambdasensor 2 in analog 5 in, vanster bank
svart/gul Tandkanal D ut
grén Lufttemp in * analog 12 in, ofta samma som master
13 vit Té&ndkanal C ut

14[*** internt sammankopplad med master
vit/orange |Brénsle H_ut

brun Batteri 12V sens in Oinkopplad=internt till 12V
vit/rod Bransle G_ut
vit/svart Digital 4 in * kopplas ofta samman med master
vit/gra Bransle F ut
brun/gra Digital 3 in * Launch control in
vit/grén Bransle E_ut
réd / vit Kamsensor in ** sammankopplad med master i kablage
svart Matarjord GND in
24|ej inkopplad
[svart/vit Signaljord ut till sensorer

SA1000G3 v3 is divided into 2 halves which is called Master (M) and Slave (S), which has its
own connector. If you connect to a V-engine, normally you connect one bank to each halve of
the system. This makes it possible to run individual fuel trim etc on each bank of the engine,
if you also have 2 AFR-sensors.
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THE BOX FRONT PANEL

There are 4 LEDs above the TuneCard slot. These are from the left:

1.
2.

3.
4.

Green power - The BC is powered up

Red This LED will light up at pre selected rpm chosen in BCLab, see page Box
settings-"RPM ind"

Red Read/Write operation in progress. Also LED for error codes

Green steady: TuneCard read/write operation completed. Flashing (two flashes
repeatedly): TuneCard read/write operation completed and the slave-PCB data is
verified

The button next to the LEDs is used like this:
If the button is held pressed while a TuneCard is inserted the current BC-box data is
transferred to the TuneCard, - the TuneCard data is replaced by the data in the BC-box.
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CRANK SENSOR

The crank sensor gives information about the position of the crankshaft,
and is used to determine ignition and fuel pulse timing.
The most common crank sensor setup is 60-2, but the BC-system supports

many different sensors.

The BC-system can handle both inductive and digital signals. An inductive
sensor consists of a magnet and a coil that generates a signal when a
magnetic material is passing the sensor.

The BC-system detects when the sensor changes polarity. If you are
uncertain if the signal you’re getting is strong enough then you can use the
oscilloscope mode to do a high-speed log of the cam and crank settings
and determine if it looks right. With normal logging you are able to check

the status of 60-2 error, and check if the error occurs more seldom.

CAM SENSOR

The Cam sensor sends information about the position of the camshaft, and we therefore know
the engines intake and combustion cycle. There are two crankshaft rotations per working
cycle in a four-stroke engine. Because of this the BC-system can’t determine in what position
the engine is, based on the crankshaft. The most common is for the cam sensor to send a
signal every other crankshaft rotation. The BC-system needs this signal to be run sequentially.

The BC-system can handle both inductive and digital signals.
FUEL INJECTORS

The BC-system is able to run fuel injectors with higher resistance than 6 Ohm (this is
normally measured with a multimeter). The system is normally able to run 2 injectors / fuel
channel.

IGNITION COILS

The BC-system needs an external igniter (amplifier) to be able to run the ignition coils. The
system can be configured in the following ways.

4 cyl with 1 coil and distributor
o SAS500G3
o BCI1000S
4 cyl with 4 coils
o SAS500G3 waste fire
o BC1000S direct ignition
5 cyl with 1 coil och distributor
o SAS505G3
o SA1005 G3
5 cyl with 5 coils
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o SA1005 G3 coil on plug
e 6 cyl with 1 coil and distributor
o BCI1000S
® 6 cyl with 6 coils
o BC1000S waste fire
e 8 cyl with 1 coil and distributor
o BCI1000S
e & cyl with 4 coils
o BC1000S waste fire

FIRING ORDER

Civinco stand alone system has 1, 2, 4 resp 5 ignition outputs. The ignition outputs are named
to:

SAS500G3
A, B (pin M13 resp. M11)

SAS05G3
A (pin M13)

SA1000G3
A, B in Master connector (pin M13 resp. M11)
C, D in Slave connector (pin S13 resp. S11)

SA1005G3,
Special for 5 ignition channels.
A, B, C, D, E in Slave connector (pin S21, S19, S17, S15, S11)

The firing order for respective engine model is shown in engine configuration.
All engines with distributor uses channel A, no mather firing order.

Cylinder order for some engines on the market

To understand the firing order, you must first understand how the manufacturer has numbered
the cylinders of the engine. Unfortunately this differs a lot between the different
manufacturers.

As result of this can two firing orders on the paper, be exactly the same in real life (fire
pattern)

Cyl Manuf. Schematic picture Firing order
4 Volvo, Front Back
BMW,
ad, | [OOOG
Saab,
Most straight-4s, (Volvo, BMW, 1-3-4-2

Audi, Saab etc)

Some English Ford engines, Ford Kent 1-2-4-3
engine

Yamaha R1 crossplane 1-3-2-4
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WYV beetle

71131

I] Back Front

EX]5Y

1-4-3-2

Subaru

1131

I] Front Back

e

1-3-2-4

Volvo
850, V70,
Audi 100

Front Back

[©OeO®E

1-2-4-5-3

BMW,
Volvo

Front Back

[CEEO®E®

BMW, Volvo, Toyota Supra, all
straight 6 engines

1-5-3-6-2-4

Mercedes-Benz M 104 engine, Ford

6 cyl straight engines

1-4-2-5-3-6

Porsche
911

23]

I] Back  Front

EA]EA)Rd

Porsche 911

1-6-2-4-3-5

Audi

0]0JO,

Front Back

®e6

Audi 3lit DOHC, Alfa 75

1-4-3-6-2-5

0J06JO,

Front Back

0]0JO,

Saab

OO

Front Back

@OO
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Saab 3.0 lit DOHC (B308)

1-2-3-4-5-6

@OO

|] Front Back

0]0J0);

GM 60-Degree V6 engine

1-2-3-4-5-6

GM 3800 engine

1-6-5-4-3-2

Porsche,
Audi,
Ford,
BMW

OOO®

|] Front Back

©I0JOIO;

Porsche 928, Ford Modular 5.8l
engine, 5.0 HO

1-3-7-2-6-5-4-8

Ford 5.0lit

1-5-4-2-6-3-7-8

BMW 740

1-5-4-6-3-7-2-8

BMW S65

1-5-4-8-7-2-6-3

Audi 4.21it DOHC

1-5-4-8-6-3-7-2

@@@.

Front

@@@@

GM
Northstar
only

0]6)0)0;

|] Front Back

©]0J0JO,

GM (Northstar only)

GM,

Chevrolet,

Chrysler

©J0JOJO;

Front Back

0]6J0)0,

1988 Chrysler Fifth Avenue,
Chevrolet Small-Block engine

1-8-4-3-6-5-7-2

GM LS engine

1-8-7-2-6-5-4-3

10

Chrysler

@OOO®

Front Back

OOOG

Dodge Viper V10 (2,4,6,8,10 right
side)

1-10-9-4-3-6-5-8-7-2
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BMW @@@@@

Front

@@.@.

BMW S85 1-6-5-10-2-7-3-8-4-9

IGNITER

The igniter is a power transistor that can handle the high current and
voltage peaks you’re getting from running the ignition coils.
Another advantage with an external igniter is to be able to isolate the
interference by using separate power supply to the igniter and the
ignition coils as regards to the BC-system.

One normal pinout of a typical igniter like Volvos are:

1. Output to ignition coil
2. Power ground
3.
4. +12Volt supply voltage
5.
6. Ignition input from BC-system
7.
BOOST CONTROL VALVE

The BC-system handles most PWM-type boost control valves.

IDLE CONTROL VALVE

There are many different types of idle controls, and the BC-system supports PWM-type with
both 1 and 2 signals.

OXYGEN SENSOR

The oxygen sensor measures if the engine is running lean or rich. There are mainly two
different kinds, narrowband- and wideband oxygen sensors.

Narrow band oxygen sensor

This one generates a voltage between 0 and 1 V which tells you if the engine is
running lean or rich. When tuning the fuel so that this signal is pending back and
forth the AFR=14.7. This kind of sensor can be used to tune partial load for better
fuel economy.

The narrow band sensor is available with different numbers of connection wires (1-
4), but the principle is the same.

Some of the wires for the signal and the others to preheat the sensor.

1-wire Signal in the wire, GND in the chassis.

2-wires Signal in one wire, GND in the other.
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3-wires Signal in one wire, GND in the chassis, 12V to the heating element in two wires.
4-wires Signal in one wire, GND in one wire and 12V to the heating element in two
wires.

Wide band Oxygen sensor

This sensor is a lot more complicated than the narrow band sensor, and
requires special devices to be run. However there’s almost always a
signal that delivers a voltage that’s proportional to the AFR value. There
are often special outputs that delivers 0 to 5V depending on the oxygen
level, i.e. OV=AFR 10, 5V=AFR 20. This signal should be connected to
the BC-system.

By measuring the AFR you can control the fuel to the exact right AFR
value depending on load. On partial load to get the best fuel economy and also maximum load
to get AFR=12.5

The BC-system can’t run a single wide band oxygen sensor; it must have an aftermarket
system built for this purpose.

COOLANT TEMPERATURE SENSOR

The most common is that coolant sensors are resistive and change resistance
depending on temperature. This means it has two electrically connections, but the
most common is that the sensor is grounded in engine block and therefore only one
cable is connected. This single wire should be connected to the BC-system, which is
measuring the resistance via an internal pull up resistor to +5V. The internal
resistance in the BC-system is 3.3 kOhm, witch is supporting temperature sensors
with resistance from 100 Ohm up to 10 kOhm.

The most common for temperature sensors is that the resistance (and the Voltage) is
decreasing when the temperature is increasing.

INTAKE AIR TEMPERATURE SENSOR (IAT)

Typically the same type as coolant sensors, but more often with 2 wires, where you have to
ground one wire your self. In cars with MAF sensors the IAT-sensor is often built in the
MAF.

THROTTLE POSITION SENSOR (TPS)

TPS is a sensor which is located at the throttle body, and measure the
butterfly angle. Often this is made by a 3 pin rotating potentiometer. This
potentiometer is supplies by +5V and signal ground, and gives a signal
varying from 0.5-4.5V. If you end up with a signal with “mirrored
behavior, you can often just swap the +5V and ground to have a signal
which is increasing with increased throttle.

Modern throttle bodies can also have more signals, like both real signal
and mirrored signal.
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MAP-SENSOR

MAP is a sensor which is measuring the pressure in the intake

manifold. This pressure is maybe the most common to use for ?3,;%1%55;5?1 |
tuning, so it is very important that this is mounted correctly. Either AT
you mount the sensor in the engine compartment and connect to the .
system with wires, or you can have the BC-system delivered with
internal MAP-sensor.

Typically the MAP-sensor is supplied with +5V and ground, and then it sends a signal which
varies from 0 to +5V depending on pressure.

MAF-SENSOR

A sensor which measure the air flow into the engine. In modern cars it is quite
common that the stock PCM uses MAF instead of MAP as load sensor and base
for the tuning. The BC-system does not normally use this as load sensor, instead
it uses MAP, throttle and temperature.

Typically the MAP-sensor is supplied with +5V and ground, and then it sends a
signal which varies from 0 to +5V depending on air flow. At older Volvo and
Porsche it can be supplied with +7V instead.

ASD/DME-RELAY

Normally you do not want the fuel pump, coils and injectors to be
supplied with battery voltage unless the engine is running. This to make
sure the fuel is not flushing if there is an accident.

The BC-system can control such relays with a dedicated output with this
function. When the ignition is turned on the ASD output will only be
activated 3 seconds until the engine is turning.

SIGMAL _GRD gk 5
SW_OuUT- - . - - - 53

: Z . )
ASD_RELAY 0OUT
COSLANT TEMPR IM o< <
DOET COMTRODL OouT j j
[ M CIMNTERMALID |
oslisee o } . i . i ko ’a oo s ’gs ) O <

TLE FPOSITION I
IDLE wALWE DUT
AMEDA SEMSOR INM
ISGHITIOHN B DUT @R D FIr3 M TEFR I
ATR TEMF IH- - . x
IGHITION A OUT BATTERY _FPOWER
CRANK SEMSOR IM -]
INJECTIDMN O OUT 'E_LSEH
BATTERY MEABS) | PSR
INJECTIDMN < OUT- - = i s L FUSEZ
FHAL ACTIWATIOHN
INTECTICON B8 OoOUT FUEE S
LALMCH COMTROL

INTECSTICM A DUT %
CarM. SEMSOR IR - 5 - . s

IZMITION_SKITCH

POMWER GRO
12 v FOCOHER
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KNOCK SENSOR

An knock sensor is a microphone which can detect if the engine is
pinging/knocking. Pinging is something you under all cercomstances
like to avoid because it is very harmfull, specially at high load. Many
modern engines are deliverd with knock sensors, but there are also after
market systems to buy.

The BC-sysstem can not hook up with a knock sensor directly, but
instead need an aftermarket system which is amplifying the signal first
and convert it to a 0-5V signal.

One way to avoid ping is to use higher octane fuel, reduce the boost or reduce the ignition
timing. If you reduce the timing it is important to understand that the axhaust gas temperature
is increasing.

CIVINCO ENGINEERING AB B HILDEDALSGATAN 24 ® SE-417 05 GOTEBORG ® SWEDEN
TEL: +46-(0)31-22 08 10 E E-MAIL: INFO@CIVINCO.COM E WEB: WWW.CIVINCO.COM
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TUNING WITH SA500G3/1000S G3

Pretuned settings for specific make and models are available. Please contact Civinco for more
information.

CHECK ALL THE INPUT SIGNALS

When the system is installed you should start with checking that all the input signals are
correct.

¢  What are the maximum and minimum values.

e  Without interference

e Check the cam-and crank signal

(1) Power supply and ASD-function
1. Turn the ignition ON.
2. Check that the ignition coils and fuel pump is powered up for 3 sec, and then shut
down. (if there’s an ASD-relay connected).

(2) Check the analog input signals
1. Turn the ignition ON.
2. Start logging and select to view the analog signals.
3. Titta pa de analoga signalerna och kolla att varierar pa ritt sétt
a. Try to suck on the MAP-sensor.
b. Step on the gas pedal all the way down for a couple of times.
c. Heat up the coolant temp sensor.

If you’re not sure what kind of voltage the sensors deliver at different pressure,
temperatures etc. then it’s a good idée to test this and write down the results to be able to
do sensor definitions. This also helps you while tuning, if any of the sensor values are
unreasonably high or low.

(3) Check the Cam and Crank signals

Disconnect the power supply to the fuel pump, injectors and ignition coils.
Turn the ignition ON.

Start high speed logging.

Crank the engine for a few seconds.

Stop the high speed logging.

Check the cam and crank signals and make sure they look reasonable.
Check that the ignition fires correctly with a timing light.

N LR W~

(4) Check the ignition

Reconnect the power to the ignition coils, but not to the fuel.

Turn the ignition ON.

Crank the engine for a few seconds.

Check that the ignition fires correctly (set on crank ignition) with a timing light. If the
ignition fires incorrectly you have to adjust Crank sensor teeth and Crank sensor

offset, see page Engine setup.

=S
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AUTOSETUP & FIRST START UP

To create your first map you can use the autosetup guide, which takes you through all settings
and let you answer a few questions

You find the guide under Settings / Auto setup guide.

To start up the engine is relatively easy, but to get the engine perfectly tuned takes a lot of
job. This guide only helps you to start up the engine.

1) Set up the analog sensors

CIVINCO SA500/SA1000G3 Interface Software - Sensor settings

Used Analog Mapping Sensors
Select cotrect senso for each
analogue input

Thottle, pin 8

[Analog_0:57 ~
AP, pin &
MFR 25bar -

Coolart ternp, pin 4

[BMw_eng_temp -

AUXIAY, pin 18

st
temperaturer

Batiey -
A48 D, pin 12
[pittempa RNTC3 3k Teo w
* Restat: P
Frevious step | Mewtstep
Select tuning sensors |, Sensar edior J

Selct your analog sensors. If you miss your sensor in the list, select a standard 0-5V sensor or
create your own sensor from datasheets of your engine

2) Select engine (number of cylinders, type of igniton, crank sensor etc.)

EDIT

.
" Negalive & Pasitive Iogging L

Crank sensor testh between missing

pulse and 51deg BTDE marking kil o testh

Crank sensor lgnition offset (fine turing) « | oo @p

Angle be! sing pulse and TDC marking EEI
o cth bef issing

Al T teeh

Model presets BC mode + 3

Frecomended: 77 testh = //\ /ﬁ

Model Presels [ General Dataset D 204 5tanc v | | & Master  Slve | i |

T —— ——
EDITING - Engine configuration. Do not change when e ingl
[ oy | | |
[waste fre | | |
[ FUEL: Seq Bch | | Cur m
[ Select crank sensor | |

[ tgrifon setngs | PwM auputs | AFRcaniol | Ideseltings | Temp comection

andlog selings | _Links /wanings | _Engine setup | Fusl accoleraon | Fuetsetings J\I
s

Previous step

Restan

| Newtstep |
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3) Decide the size of the fuel map, and which load sensor to use

(3] Tuning settings - (WP
3D RPM and MAP axis set Load |[FPM
FPM resolution 4 2o P -
019 500)
MAP esalution < I D e | [ Auto Setup (= [ b
D I 041 1000|
EE"E‘“E ”“""““E Insett 1ow 057 1500] St upp antalet celler du vill hai  ~
Yate Yate a7l 2000) branslemappen. Stall aven in hur
' titt du vill ha mellan varvtalen och
30 fuel options ?gi §EES lastcellerna
Main 30 fuel map |MAP &d 1.20 3250
13| 0
Dmepsze  |19mmuiBanaog v ol e
2ndFusimap | Thiotte El :gg :ggg
2nd Fuel function |ADD 30 & 2nd & 18| 4500)
214|500
Convert map to new axis settings 230|| =m0l
1) Click to save curent fuel map 245(|  s0m0
2,58 E500)
2B e FPH and MAP resalion, | 7000)
sensor definitions stc.
3) Click o convert saved mep
finalog selings | Linis /Wamings | Engine selup | Fuel acosleration | _Fuel setlings ‘ . l
Estart
[ toniion setings | PwMowputs | FRconiol | idesetings | Tempconections . e

Select the number of cells you like for RPM and load. Also use the controls to spread out the

cells evenly.

4) Decide the size of the ignition map, and which load sensor to use

du vill ha mellan varvtalen och = Decrease Incresse
lastcellerna
value value

El Convert map to new asis settings
= 1) Save curent igrition map
= 2)djust the RPM and MAP resolution
to match what you prefere
=] 3) Convent saved map
Alsanatice that the idle igrition is set under the [die settings| 2000}
5500)
5750)
5000)
8500)
7000)

Previous step Nest sten

[ —————t |
Andogsettings | Limits / Warnings

) Engnesep | Fusl asoseration |

Restatt

de setings | Tewp corsctions | Statupfuel | Digtalinpuis

Fuclschings | Digtaloutputs |

o |

(5 Tuning settings - - =30
[ Auto Setup el e | 3D RPM and MAP Table set |
= —_— b | 100, || FPMressdon « 1
att upp antalet celler du villhai -
tindmappen. Stall dven in hur tatt B[ 34, ||MePresoktin « *[0.00 oy

S) Enter datas of your engine as base for the fuel map

Type of fuel

Number of injectors

Fuel pressure

Shortest injector time

Target AFR

Total cylinder volume

Volymetric efficiancy at different RPM
Highest MAP (1bar = atm)

Lowest MAP vid motorbroms

Adjust the VE until the air-power” is close
to the truth

Adjust the fuel injector parameters until the
“fuel-power” 1is close to the truth.
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=NECN X

MNu gka du ange lite data om just
din motor som kommer att ligga som
grund for branslemappen.

Ange ratt varde pa antalet spridare.
spridarstorlek, bransletipck,
oppningstid Far spridare. onskat
lambda fior i
oSy

. cyli volym,
¥ verkni d. Just
siffrorna tills dess att programmets
uppskattade effekt verkar stamma
med just din motor, bade for luft
och bransle.

Om du har en 180hk motor sa
juterar du VE tills dess att "air
power” visar 180hk.

Om du inte vet spridarstorleken 3
kan du berakna aven denna da du
vel att spridarna original brukar
vara goda for lite mer [10-20%)
effekt an luften.

Om dina spridare ar for sma for

avsedd effekt Far du en vaming om
att du inte kommer att kunna varva
tillrackligt higt di spridarna bottnar

-

Restart

m

Mext ztep

Engine data for fuel map calculation

(& Petrol  EB5

Mumber of fuel injectars

Fuel injector size [co/min] & 3bar
Fuel preszure [bar]

Injector offset time [ms]

Desired lambda

Total engine cylinder volume [cc)

idle maxhd
FPM  leoo 2000 (4000
VE[E] [em 70 a0

Estirated maximal MAP [bar]
£ el MAF faf

The air will be enough far:
The fuel iz enough far:

M ax fuel pulse length at max MAP:

Segquential fuel

Generate fuel map

.

=)
=
=1

EINEN

2
Hla
ale
o| o

EN

159hp
224hp

143 ms
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6) Enter data of the engie to get a default ignition map

Enter ignition at full throttle and max
RPM

Enter ignition at full throttle and 1000
RPM

Enter degrees of retardation at 1 bar (15
psi boost)

Enter ignition advancing at low load

7) AFR control

B

(1) Tuning settings

Ver. G3v3 201

0-03-22

) Auto Setup. -

=l

att tandmappen ska se ut

0m du anvander TPS som bas fir
tandmappen ska du forst se till att
tandmappens lastceller stiéicker sig
mellan minsta och higsta
trottelpositionslage.

Vérdena som stér som default i
programmet r valda for att me
en normal modein 4 cyl motor.
du minsta osiker 53 kan du minsk
tandningen med 5-10 grader for att
vara pa sakra sidan

Davselt miste du vara Iphird for
att motorn inte spikar pa fullast,
loch dar rekomenderar vi alt du
anvander nagon form av
spikdetekteringsutrustning under
mappr

Nt du r nsid med dina
i ingar trycker du bara
"Generate ignition map".

Restart
Frevious step

[Ange ytterligare data for hur du

Neststep |

Engine data for fuel map calculation
@ Petiol ( EG5

Number of fuel injectors

Fuel iniector size [co/min] @ Shar
Fuel pressure [bar]

Irjector offset time [ris]

Desired lambda

ENENEN

Total engine cylinder volume [cc]

ide mashl
RPM [eo0  [2000° [a000

VEI 5 [ [ [ [e0
Estimated maimal MAP [bar] o

£ st AP o 02

The ai villbe enough for 159hp
The fuel s enough for 224hp
M fuel pulse length at mas MAP:  14.3 ms

Sequential fuel

Generale fusl map

H
k]
H

Engine data for ignition map calculation

Igrition st MAP=T bar and Max o' [34
Igrition ot WMAP=1 bar and 1000 rem [z

i
[

Generate ignition map

Igrition retard per 1 bar [15psi] boost

Ignition advance at vaccum

AFR Control On/Dff
oo & n
Narow sersor vltage af” 6 4 to Setup
AFR control seftings
AFR sensor ype

C Namow @ wide

AFR sensorlow volage piacandieon:cIi
= e Use Fuel 4FR teble o | [AFR Control » o
* Rich Lean - | |Forsakra dig om att instal
foir lambdarcgler
tankt dig
A e s alt anvanda short term
KTl —
& &P " Throllle and ldle APH
JCI B
AFR mapping Load sensar AP =

N I i
8 U T
Az ¢

Auto tune (long term adaptive) settings
@ Off  OndOff contiolled by digital 2in " Always On

The idle control any active
between a low load it 2

AFR control stat delay

AFR control speed ot idle. Sum []
en vise temper.

AFR conbol minimum load sensor P fullast

AFR conbiol min. Load to be active

AFR conbiol max Load to be active

AFR conbiol max RPM to be active

Coolant temp. to start AFF conlrol

Number of AFR sensors (when using SA1000 anly)
© 1 comnectedto slave = 2

Ignifon setings | PWh oupus | AFA control | Idesstigs | Temp conections ezt

[ nalog setings | _Limits /Warrings | Engineselup | _Fuel acosleration | Fuel setings

gama
g malchar dot du
Default ar det installt pa
lamb dareglering nar matorm uppnatt

r.
Du kan aven sla av 'closed loop’

Nt step |

8) Table for AFR target

(T CVINCO SAS00/5A100063 Interface Software - Newl.cbc. ) [=l@] % ]
File Communication View _Settings Help - - System ot connected
e:ll:cnn};n:mt yalmn e Lambda Load sensor: MAP - MPX 2.5bar
<COMPotinfa> el o ool e ==} [ WB_LC1_FDEF_Lam
Veiy Irio
Lan
05 {| Mal lambda vid ofika tast
Read wite i Nomalt sett
seltings | selings 0| 4 I3glast och tomgang,
IE 4] 1.00) || |och lambda=0.85 pa higre och full
SAbox TuneCad 100f | [tast -
_ g 3
File Description = < bl
Restat
Previous step | Newstep |
ZndFusl MAP T ORIFORIRPR [ AFRCORGGOI | aDManMAP |
General I Igrition ! Fuel | PwM/Boost/ide |
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9) Temperature compensation

| e e
T I

Warm engine temperature it

High it temperature fmit

(3 Tuning settings S
Coolant temperature fuel correction Air temperature fuel correction J’I
Choke fuel }_l J )_1 548 5 Low aif temp correction fuel PN Y WP W rorr—] s
Crank fuel {snaps at crank) 4 | o = Law ir temperature limit [E3 Aute Setup =
Cold engine temperature limit Al High air temp conection fuel Temperaturkomy -

Har anger du ol
som ar temperaturberoende sa som
1| |chokebransle, snappsbransle, nar
ilskten ska starta och hur

inslet ska kompenseras vid olika
insugsluftstemperaturer. Default &
n vanlig installning. men har du en
annan temperatursensor 3 kan du
behova justera just temperaturer.

Coslarttemperats tostantian [ [ | [0
Temperature fuel correction
o
3
u
e
I
% g 0 1 50 7 110 1 150
= 3
Temperature deg C

Igrion setinge | PWMouputs | AFRcorbol | Ide selings lT_EmpcnlleclmnsJ:

Restatt

[ Andogsettings | Limits /Wamings | Engiesenp |

Fuel acceleration | Fuel seitings

Previous step

10) Start up settings

(8] Tuning settings

Low battery voltage correction

ma 6.4 m

Low voltage fuel correction

Low vokage fuel below 138 4 2

Start up fuel
Stait up sl compensation (f m

Stat up fuel duration after crank

Stat up idle air Fwh2

anfuel [ [ »|[03

£ Auto Setup

10
8
F
u
e 6
i
4
m
s o I
i
0
0 2 4 6 8 1012 1416 18 20
Battery voltage [V]

Startupp 7
Stat up i duration after crank Startupp branale, ...
| | |standardinstallning som ger
Start up colf | |extrabransle och extraluft
sekundemna precis efter start.
100
8
60
%
@
2
o
) =
0 5 10 15 2
Time.

lgnon setings | Pwhloupus | AFRconkel |

Ide seffngs | Temp carrestions

Analog settings l L\m\ts/Wavmﬂgsl Engine setup l Fuel acce\elal\onl Fuel settings

Restart

1

Previous step

| Mewtstep

11) Acceleration fule

{5 Tuning settings ™

Enrichment
Base Acc Enrichment on

Acceleration fuel

Threshold change  Threshold fuel  Low APM
033 V/eamp  [100° me  [ioog RPM [iop %
i | L i
Fostload change  Fast change fuel High APM
300 Vhsamp  [3gg ms  [eooo RPM [Ep %
T T | S |
Sustain

[0 000s@15He

T ——

=

Thiotte ~

RPM AE-fuel %

T ] S IS

RPH AE-fuel %

I Y A i

View 3D graph

|| ~Deceleration fual

| e A g
Fuiel change gain IR I T ey
Sustain (number of engine cycles) 4 [ [ 10 [ ccies

f

|

findlog setings | _Limis /Warings | _Engne colup | Fuel acceleration

&9 Auto Setup
[Accelerationsansikning =
Default ar det valt en

linsta som inte

behgver andras

Restart

[ tantion setings | PwM oputs | aFRconiel |

Fuel seltings i
Idle seftings Temp corrections Bt

Next step

Ver. G3v3 2010-03-22

CIVINCO

TEL: +46-(0)31-22

ENGINEERING AB

08 10

HILDEDALSGATAN
E-MAIL:
85 [91]

24

SE-417

INFO@CIVINCO.COM

05 GOTEBORG

WEB:

SWEDEN
WWW.CIVINCO.COM



12) Idle adjustment

VINCO

G Tuning settings L
(= “When Thiottle and RPM is below limi, the systems enter Idie |-|
Thioltle |evel to enter idle mode I Y | T \Tfuhde: }:}Z ;mz S Ide conirol. e lambdla conirol =

Auto Setu eI =
Idle RPM 4 R &) P
e L *fou can select & separete id | [Tomgangsinstallingar =
© Of € On the specified idle igntion fad| | [Default &r det valt en
onthe vakes in the main 30| | [standardinstalining. som inte
| | 1eigriton ‘ P [EE " geg behiver andras
I | Thoue level foridie igniion fade ot~ ¢ v 045
f B EED o Ide cortial type- “When usingidee contral, th
@ of rlin can be used to canirol the i
! IFRPM s to low, the ignio
€ on igrifon is educed. The ma
I porameler contiols hors fast
Also notice that the idie air i
Ml | 192 conviol hequency 4 oo g,
: Ide conirol, Gain [F] « E—
Ide contial, Sum | « p—
| (U] o
Ide conial, Difference (D) ‘ 3 ol
I 0
il
I
i -
I
| ignitonsetngs | PuMoupus | efRconsl | ldle settings | Tenp corscions -
Anelog settings | Limits /Wainings | Engineselup | Fusl sccelerstion | Fuslsettings o g

13) Digitala input

~Digitall in function. (pin
& Launch contral

Launch igilion reterd
Launch APM limit

Launch exira fuel

‘ B0 g
‘ oo

{3 Auto Setup el o
n e
Digital gangar -
Default 3 det valt en
linsta som inte

& Fuel long tem adaplive Or/Off control

(] [RETES

 Estemal activation of Pw/M2 idle ait

© Igrition cut

- Digital2 in function, [pin 18) —————————

behver ndras

Make sure you also chang

Ioniion setings | PWMoulpuds |  AFRcontol | Ide setings | Temp conections |

[ bnalog setings | Limis warings | Engnesep | Fuel

acceleration Fuel seitings

Previous step

14) Digitala output

(520 Tuning settinggs s —

 Digital out! Settings. (Masterpin3)

Digial out 1 function feso ]
T I et
RPMOFF 4 T

Andlog ON o N e

Andog OFF o 2| 050 L

Digital ot 1, sensorinput

 Digital out3 Settings. [Slaver pin 3)
Digital out 3 funclion =

Digital out 3, senso input & Auto Setup

RPM ON

RFMOFF 4 »

Analog ON 4 »

Analog OFF >

standardinstl
behaver andras

ing. som inte

b [ Digital out2 Settings, (Master pin 7]

Digial ot 2 funclion [Fonconal -]
[ermbarer =]
RAHON [ |

RPMOFF [ »[[@

anclogON - o[ »[[050 |,y

AndogOFF ([ v[[o50 |,

Digital out 2. sensorinput

 Digital out4 Settings. [Slave
Digitsl out 4 funclion

Digital out 4, sensor input

APMON 4 BIE
APMOFF »| 5

fnalog ON - ¢ o [of|
Analog OFF ([ [ o] [z

| fnolog setings | _Limits/Warrings | Engnesetp | _Fuel acocleration |

Fuel seflings

[ lgntion setngs | Pwhouputs | AFRconmol |

Idie settings

Temp conections

Previous step

A |y
Default ar det valt en

| Mewtstep |
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15) PWM output

(=] Tuning settings

(]

PwWM 1 Settings, [Master pin 5) PWHM 3 Settings, (Slave pin 5)

Tune P/M 1 based on Thictlle, Mastar = Ture P4/M 3 based on

PwM 1 closed loop boost control -

PWM 4 Settings, (Slave pin 9]

Tune PM 4 based on

P(Proportionsl) | (Sum) D Difererce] It valus % debivalten, .
W PWM 4 frequency instalining, som inte

1 1 1 behsver andras
T O [ -y

I [~ Activate Baost cantral PID clased laop.

PWM 2 Settings, (Master pin 9) PWM 2 idle air fuel map ——
Tune PA/M 2 based on [Contrt temp, Mas = Fuel correction based on PM2
I
Adust PuM valug by | |
Pl 2 frequency " 3Hz & 150H: ) B Ml
PWH 2 Extornal activation pres g

Digitd 2 ‘s exlra fuel b I
PWM estemal activation (sl (o gz || i Dgf”'ﬁa“ |
PM change on activation A, |

Pu/M2 can work as & nomal P oLtput depending on input signal. —— IFPwH 2 conlrols die aif when using
1t can also be used to contol Idle af valve with 2 exta functions, 1t must also aive extra fuel when increas
can be set to automatically increase the P when the fan s specily the extra fuel depending on PAg

activated (of fram extemal input from A/ ete. This makes the idle
more stable when A/C or fan is starting.

Igricon setings | PWM outputs | AFRconiol | Idesetings | Temp canecions _
st

Analog settings J\ Limits / Watrings J‘ Engine setup l Fuel accelevallar\l Fuel settings revioustep)

16) Warning levels and error codes

(=] Tuning settings

Rev Limit Analog warming levels and Eior codes
Fuel cut APM k1| »| [eo00 o, E” E'
e AFF low 4 »[050 Lam [] B0 Auto Setup
oast limi AFR high A s |
Fueloutboostlevel <[ | »| [258 M 1| [Varningsnivaer 5
4 bar Thiottle low jl »[000 v Default r det valt en
RPM indicator LED Uotilg - 2500y o g som inte
FPM Indicator (Led 2] I | NPT MAP low [ »[om8 ke
i MAP high “ (258 b
Ei de
Sonttey Enor Enor Counter | | Coolartlow |»[3049 ¢
cods: lamn M S| Coclarthgh < DETs
Crank emor m 0 0
Y [ »
Syne enor [camverank) [ [ 0 0| | 12v/au high LJ‘ J_Jg:
s::smt‘[ F ; 2 s ITAu2lon || »[i70m ¢
IATunzhigh < v 6636
AFR Short adaplivelow [~ [~ 0 0| | tavsaudion 4 =
AFR Short adapiive high [~ [~ Wzv:/AuthwghﬁJ mgfgz Y
2y

IATs/Burd low 4 o [f7000 ¢
1ATs/Ausd hih < »|sEgE
Max AFR atAFR

Clear all eror code counters | | | qoervising A TS0 Lo
Load level ta start AFF supervising ~ « [ |

Ervor cade wil be set f analog input vokage is
Motice that normall temperature sensors sends hd

fnalog setings | Limits / Woarnings|  Engiesetup | Fuel acceleraion | Fuel sslings
[ tonton setings | PwMouputs | AFRconrd | Idesetings | Temp comections

Previous step

CIVINCO SA500/SA1000G3 Inter
File
9 9
3 AAAA—— nAM AR AR AR,
Uy ay —auy | RV R W W WY T
—_—
(&9 Auto Setup. o[ 3 1 1 &
6
1a installningen for
vevarel- och kam-sensorms 5
polaritet == Crank in

Sl forst av matarspanningen till

spridaa. Ryck sakringen eller ta - M ; ; =ken
bart relat for idarna. f— H i H ' =— 1N B out
Starta hoghastighetsloggningen - : : H : e
och dra pa startmetorn. Stoppa 3
— cauin
2 Dig1 in (Launct
med bildema far flankinstaliningen. e
\Andra om nadvandigt. . — FuelAout
0
8 s 3 £ 2
= o 5 & &
5 8 2 ] 8
g 3 5 g $
¥ 3 3 3 ¥
{ms]

= = W
4 Restar P - & Q @ i, [ g
Updste Chart 2
Previous step Neststep pate thatt 1 1623ek | ynaper

Scoliight | Zoomin | Zoom Out | Zoom out max ST
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18) Enter the crank sensor distance to TDC
(31 Tuning settings (S

Engine configuration

[4cit | [camt ] [Ex: Volvo 54003 e |

I

wasts fie ~| [como -

[ = Elff (&3 Auto Setup [E=rEn =)

[FUEL: Seq4ch | [roco =] Cur [8EX Voo S ————

[cRank: 602 | [iB:1342 k3| L

EDIT
Crank and cam signal settings N
egative & Pasitive " Megative & Pasitive logging J-U-L,—LI-U-LI-
Posilive slope
2 teeth
I3 |
B w g
Crank sensor testh between missing = -
pulse and Fuel pulse stat d o] o et | ——— 4
Recomended: 79 lecth /_\ N4

Model presats BC mode - E

Model Presels [ General Dotaset 1D 204 Stanc > | | | & pagter © Slave |
fnalog setings | _Limts /Warings | _Engine setup | Fuel acceleraion | Fuelselings l

lanition setings | PWMouputs | AFRcontd | Ideselings | Temp conectons festar

o

CREATE YOUR FIRST TUNING PARAMETERS

Fuel injectors

If the fuel injectors are dimensioned correctly they will be open 80% of the time on maximum
load and RPM. A rule of thumb is that 60 1bs/h is enough for 100hk. If you have an engine
with 200 hk and 4 cyl, then each fuel injector should deliver 30 Ibs/h.

Fuel map

On maximum load the injectors delivers about 16 ms of fuel.

While idling the same engine often requires about 2.5 - 3.5 ms.

In between these two you could start with letting the fuel vary linear.

M o B Ran Fuel 3D Load zensor:

Set fuel dEpEﬂdiﬂg an BPM and Load MAP - SAAE MAP 2 5bar [hﬂl]

0| s00| 1000] 1500f 2000| 2500| 3000] 3500| 4000| 4500| S000| 5500| &000| G500
01z
022 22 30 25 25 ZE 26 2 ZEL 0ol ool omloos oo ooh
022 3sl 2El 270 ZBl 23l 30l 30l 31 33 34 34 34 340 34
042 34 32 34 35 36 36 36 36 38 40 42 42 42 4z
052 48 48 48 470 47 47 47 47 47 a7 47 47 47 a7
o] s0 &0 57 55 53 54 54 54 54 55 BE EBE G5 55
07] E1 61 B2 E1 EO0 G2 F3 E4 E4 EB5 EB5 ESE ES  ES
ogl] 75 74 F4 FOD O FO0 73 F3 74 74 FE OFE FE 7R 7H
oa1] 98] aell gzpEsliEEl eaf asb go) el 92 9z gz 9 92
101] 108 102 98 92 95 97 99 100 100 102 102 102 102 102
1A1] 1180 114 1070 10.2) 1060 108l 1100 1140 1110 11,30 11,30 11,3 1w3l 11.3
1200 127 118 114 114 115 118 118 120 121 123 123 123 123 123
130 140/ 131] 126/ 127 128/ 130/ 131] 13.3] 134/ 136/ 136/ 136/ 136/ 136
1400 149 141 135 133 137 141 142 143 143 147 147 147 147 147
150] 161 152 14F 143 148 151 155 156 155 158 158 168 158 158
160 185 177 164 171 175 178 181 182 183 186 186 186 186 186
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Cold start fuel

A cold engine often requires 30-50% choke fuel to start up.

If you running on ethanol and the engine is cold (<50F), you also need a lot of extra snapps
fuel when cranking, 200ms at 20F is not strange.

Coolant temperature fuel comrection Air temperature fuel correction
Sk ﬂ J ﬂ Wz Low arr temp conechlon. fuel ﬂ J j 00 o
Cih b s o ) ﬂ J ﬂ l—'l T Low air temperature limit ﬂ J j S
Cold engine termperature limit ﬂ J ﬂ a5
: i & High air temp comection fuel ﬂ J j oo L,
Warm engine temperature limit ﬂ J ﬂ 653 : %
High air temperature limit ﬂ J j 1000 -

Coolant temperature ta start fan ﬂ Jﬂ 850

Temperature fuel correction

I -q0
=1 =]

F‘E%E“:‘r} :
/ -

— Coolant fuel
= Fan start
Air temp fuel

— M

- a
== ==1

== Crank znaps fuel (x10)

Temperature deg C

Startup fuel
About 15% extra fuel at start which is slowly reduced during the first 15 seconds is good.
Low battery voltage correction Start up fuel

Start up fuel i f mair fuel
Low voltage fuel below 12 54 4 ﬂ 0z =l: U el coriocon ot ol ue]ﬂ J ﬂ 15,2 3

[mnax 8.4 mz) msd'Y Start up fuel duration after crank ﬂ J ﬂ 143 T

Low voltage fuel correction Start up fuel compensation
10 —— 100 ——
8 80 |
F I F AR N
L ——— Y60 —
s . s e
| . | e
m 4 . £ 10 e
= e e
2 P 0 ——————————
04— ——] u\iiiiiiii
0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40 45 50
Battery woltage [V] Titne after crank (=)
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Accelerationsrikning
Acceleration fuel
Threshaold Threshaold fuel Law RPH AP AE-fuel %

023 “/samp 160 ms | |1oo0 RPMO qop ®

JCH 0 AN R I NS T O B I Y
High load change  High load fuel High RPk APk AE-fuel &
1,25 W/zamp 200 ms | 4000 RPM |4mD %

SN I T O T O 2 T

Sustain
0,24 s@30Hz
J-IEJ J Yiew 30 graph
4 3

The amount of acceleration fuel an engine needs, varies a lot and can only be tested to find the
right tuning. This is an example that shows the principle, and how to tune in the corners in the
map.

il 3D-map
File:

A0 -map contral
i 2nd Fuel " 3D-araph
 Accfusl & Datg

<280 300 3.00 3.00 3.2 3480 3,70 4,00 4,25 4,50 4,50 4,50 ”
<234 200 2.00 2.00 2.25 250 375 4.00 4.25 4,50 4,50 4,50
<219 2.00 2.00 2.00 2.25 250 375 4.00 4.25 4,50 4,50 4,50
<203 2.00 2.00 2.00 2.25 250 375 4.00 4.25 4,50 4,50 4,50
<188  2.00 2.00 2.00 2.25 250 375 4.00 4.25 4,50 4,50 4,50
<172 2.00 2.00 2.00 2.25 250 375 4.00 4.25 4,50 4,50 4,50
<156 200 2.00 2.00 2.25 250 375 4,00 4.25 4,50 4,50 4,50

A4 300 300 . 325 350 375 400 425 40 450 450
25 289 259 324 343 374 339 4 443 449
039 275 275 298 321 344 3EE 389 3 412 412

<054 250 240 240 2.1 232 313 224 255 276 376 376
<078 226 2.26 2.26 245 264 283 3m 2.20 2.23 2.29 2.29
<083 202 202 202 218 225 252 263 286 anz a0z a0z
<047 177 1,77 1.92 207 222 236 251 GE 266 266
<031 153 153 166 1.78 1.9 2.04 217 2.29 2.29 2.29
<016 0,00 (.00 ] 0.00 0.00 0.00 0.00 (.00 .00 0.00 0.00
<000 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0 500 1000 1500 2000 2500 3000 3500  4000- 4500  BOO00:

Below the threshold level there will not be any acceleration fuel.
Just at the threshold level it will be 12 pulses with each 1.5 ms.
Just at the threshold level, but at high rpm it will be 12 pulses with each 1.5x150%=2,29 m:s.
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Ignition map
The ignition is mostly based on the RPM. More advanced ignition at higher RPM.
E.g. 15 degrees (BTDC) while idling, up to 35 degrees on high RPM.

Ver. G3v3 2010-03-22
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You also retard the ignition (delay the ignition) at higher pressure (higher load).
Typically you increase the timing 5-10 degrees at low load compared to full load

so0| 1o000| 1500| zooo| 2so00| ao00| 3s00| 4000| 4500 sooo| ss00| eooo| esoo)

012

032

052

0.7

0.3

1.11

1.30

1.50

1.70

1.89

24.0
24,0
24.0
24.0
156
16.2
17.0
15.4
138
122

220
220
22.0
220
16.6
14,2
15.0
134
11.8
10,2

Other settings
Read all the pages about settings and make sure that everything looks reasonable.

20,2
25,2
25,2
202
13.8
17.4
18.2
16.6
15.0
13.4

&2 230 808 314 324 334 352 390 330 410
22 230 208 34 324 334 352 3F0 350 410
2f2 230 208 34 324 334 352 3F0 330 410
22 230 508 34 324 334 352 3P0 330 410
218 236 254 260 270 280 238 36 336 356
194 N2 230 236 246 256 274 292 A2 332
202 220 238 244 254 264 282 300 320 340
186 204 222 228 238 248 266 284 304 324
170 188 206 212 222 232 250 268 238 308
154 172 190 136 206 216 234 262 272 252

FIRST ENGINE STARTUP

(1) Startup

1.

Reconnect all the power supply.

2. Start the engine.

3.

If the engine does not start there is either the ignition or the fuel that is the problem.

a. Smell if there is a lot of fuel in the exhaust. This can be a sign that it is too
rich.

L.

Reduce the fuel in the main map or the cold start fuel.

b. If it does not smell fuel at all, there could be a too lean problem

C.

L.
il.

Check if the fuel pump is on
Check if it clicks in the fuel injectors when cranking

If it seems to be good with the fuel, check the ignition

L.

11.

Remove one spark plug cable, and mount a spark plug in the free air.
Make sure the plug is grounded to the engine, and crank the engine.
The spark should go every 2" revolution. If it does not check power
and cables.

If it is a newly built engine, it is also easy to by mistake connect the
wrong ignition cable to the wrong spark plug.
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