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NEWS 2009

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

2. Auto tune, long term adaptiv fuel.
3. Tunable extra idle air at engine start
4. Tunable temperature to start AFR-control.
5. Deceleration fuel
6. In the log program you can open and compare to log files.
7. BCLab’s windows can be resized to full screen.
Auto setup BRI T e e S e

A guide that step by step guides you through all steps to get a
base map for fuel and ignition and some initial tests to get crank
and cam right.

Some base maps are also provided in the installation.
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Support for more engine types, like 5 cyl Civinco stand slons configurations
Many new engine types supported with different versions of =, m mE == e
direct fire and different crank sensors. ;
Support for more Audi 5 cyl and Volvo 5 cyl, with
distributor and direct fire.

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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INTRODUCTION

With Civinco’s Engine management system SA5S00G3 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
you replace the stock ECU/PCM.

FUNCTION OVERVIEW SA500G3 & SA1000G3

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
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 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

5 [70]



Ver. G3v2 2009-02-16

(lce

SYSTEM OVERVIEW SA500G3

¢ 4 fuel channels for high ohm injectors
e 2 ignition channels for external igniters
® 6 analog inputs
o MAP
Coolant temp
Throttle position*
AFR*
IAT / AUX1*
o 12V battery / AUX2*
e 4 digital inputs
o Cam sensor
o Crank sensor
o Launch control
o Ignition cut or Speed
e 3 digital output
o ASD, fan control, tach output, gearing indicator, error code lamp,
programmable output based on RPM and analog input
o +5V voltage supply for external sensors
e 2 PWM output for boost control, idle control, VTEC, Vanos**

o O O O

SYSTEM OVERVIEW SA1000G3

e § fuel channels for high ohm injectors
e 4 ignition channels for external igniters
¢ 10 analog inputs
o MAP
Coolant temp
Throttle position*
AFR*
IAT / AUX1*
12V battery / AUX2*
o 2 extra inputs for options AUX3 / AUX4
e 6 digital inputs
o Cam sensor
o Crank sensor
o Launch control
o Ignition cut or Speed
o 2 extra inputs for options
e 5 digital output
o ASD, fan control, tach output, gearing indicator, error code lamp,
programmable output based on RPM and analog input
o +5V voltage supply for external sensors
e 4 PWM output for boost control, idle control, VTEC, Vanos**

0O O O O O

* can be used to log other signals as well.
** all outputs can be used to control selectable functions
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WHICH SYSTEM SHOULD YOU SELECT

1. What type of cam and crank signal?
* Inductive or digital
SAS500G3/1000G3 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
SAS500G3 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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(7 CIVINCO SAS00/SA1000G3 Interface Software - Newl.cbc =RECEl X
File Communication View Settings Help - - System connected to COMG  Engine off
Direct communication [ Autostart
< COM-Poit info » M
ey Inta V’Nco gt
Read Wiite: LOGEIMG
settings settings ™ Autostart
SA-box Tumecad | General Dataset ID 204 Stand alone 3D | I
New Auto setup guide for fuel, ignition and engnie settings. o
Mew deceleration fuel, digital input and Automapping. LE BT

File Description

o

DIGITAL LOGGING

SETTINGS

SENSOR SETTINGS

General l | gnitian

Fuel

| PwhmBoostidle |

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
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
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Direct communication with the system

ﬁEIVINCD BCLab - Newl.ch

EjJ_e Edit Communication Wiew

Direct communication
| < COM-Portinfa >

Werify | Info |

Read
zettings

wdrite:
zettings

BChox
Handles the USB-communication with connected BC500/BC1000G3.
Write - Saves the BCLab current tuning to the BC-box

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

TuneCard

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. L.e if you make fuel
adjustment, you can see the AFR change right away.

Todos card reader
ﬁEIVINED BCLab - Hewl ¢

File Edit Communication Yie

Todos reader/writer
| < Todos status »

Firrd wariter | Disconnectl

Read Card

| BC-box 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

‘wirite: Card

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.
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Table Control
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3D Table Control

100 Scae% |
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MAP
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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.

”+” increase the selected values 1 step

”-.” decrease the selected values 1 step

ﬂ‘ increase slope of the selected values to the right

q decrease slope of the selected values to the right

td 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

jf increase slope of the selected values in the top

"Scale%" Scales the marked values with the selected % value

"Set to" Sets the marked values to the selected value.

2 3 n

min",

n

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.

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.

10 [70]
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e  ”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”

s00| 1000|1500

7 100
10,01
10,01
10,0]
10,01
10,0]
10,0}

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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AUTOSETUP

If you want to create your absolutely first base map, there is a guide which helps you step by
step to get the first fuel and ignition map

You find this guide under the menu Settings / Auto setup guide.

.} NCO SA500/5A1000G3 In

File Communication View Settings Help em not connected

— Direct communication ~ Fuel Main 3D map Fuel 3D Load sensor: Sequential fuel
< COM-Part infa » Set fuel depending on RPM and Load MAP - UserDef MAP [bar]
“Werify Infa
Read Write
settings settings B B 74
SA-box j\ TureCard ] ] 55
0728 AR RN RIS AP) REE 88l 91| 94] 93] 920 90p 89) B8 | | O
_ 060l 87 87 88 91 93 _Jlllilllalellrellolelliell el il il 80,80
_0&7] 96 9B 98 101 104 T |
03| 107 107 108 112 115 f B3 AutoSetup =
1.03] 117 117 118 122 125 1 _ .
L IEPEEEE 0y 10 Enter your engine data in this + [ [5"9'"9 dal[? forfiestnaplcalculation iy
- 2 2 A . 3| 8 i + Petrol ESS
127] 150 150 152 156 161 g’gj'u':tﬁr?urcn‘ﬂg':;ﬂ;'f”iﬂie ctors
134] 159 159 161 165 17.1 ! = - fif
142| 165 165 167 173 178 1| [cylinders, volume efficiency Rl s i ol 4
150] 165 165 167 173 178 etc until the estimated power Fuel injectar size [ce/min] @ 3bar l“g,“g“a“
for both air and fuel match
your engine. Fuel pressure [bar] 3
If you hﬂv? al Bﬂ_hp engine, Injectar offset time [ms] 12
adjust until the 'air power' .
indicates 180 hp. Desired lambda 1
Normally the fuel is Total engine cylinder volume [cc] 2300
di ioned to be enough to - X =
slihtly more. idle maxd  maxP  max 1
] o RPM  |so0  [2000 [4000 [gS000 [7S00 ||
- F|Ie Desc"phon ...................... when reﬂdy prESS |Generﬂte VE [z] 85 ?D BD ?5 BD b
fuel map'.
—3D Table Control P E stimated maximal MAP [bar] 1.0
100 Scale % £ ot A By 0.2
0 Set value _.b_. The air will be enough for: 159hp
y The fuel iz enough for: 224hp |
| - |
I* “ Max fuel pulze length at max MAP: 143 ms
5 ial fuel
ndFuelMaP | ZndFud
: . | Generate fuel map
L General l Igniti |  Previous step Mext step

s e AT

Follow the guide and click next step when you are ready with current step. Sooner or later you
will end up with a setting made for your first start attemt.

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

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 load sensor
SA500G3/1000G3 handles 2 fuel maps - 3D Main MAP and 2nd Fuel MAP. The user can
select which load sensor to use for respective MAP.

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

Combining the fuel maps
How the fuel MAP’s should be combined is selectable. The normal mode is that the fuel maps
are added together.

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] _so0]_1000]_1500]_2000] 2500]_s000|_as00]_snon|_ss00]_sono]_ssno|_sooo|_ssoo]_zooo| 7500| s_|
U21| 22 214 178 184 180 202 274 220 226 232 238 244 25 26 27
Erm it 023| 28 26 208 214 220 244 25 27 233 244 25 25 27 28 23 3,0 :
iy LU 036 36 34 300 31 32 33 a4 35 45 470238 244/ 25 25 27 28
044 40 32 32 34 3E 38 33 42 45 47 48 43 50 51 52 A3
052 40 33 42 44 45 47 48 43 51 54 5B 57 58 53 B0 61
SA-box TuneCard L&Dl 51 52 53 B3 54 55 BE 57 58 B3 8D 61 62 B3 64 EF |
W sxliE GEl @d me 0 GhlEIE w8 6E e BE - Gr Gl e
o76| €0 61 64 63 64 B7 B8 70 71 72 73 74 75 B 1T 8
0pdl 71 71 72 70 71 74 75 77 78 B0 Bl 82 83 84 B85 46
091 88 88 @6 O1 B85 89 90 52 94 95 98 101 103 104 105 106
093 93 95 93 90 33 95L7HB 100 101 103 107 108 108 110 111 112 -
7 100 47 101 104 106 108 104 111 112 113 114 115 116 117

[
onf~=1
==
(RN
=1=1
o
=
n
o
™
=
o
P

11,6 116 11.8] 120 121] 122 123 124] 125 -

:

It
]
r
w
b

» L 104 1161 1180 1200 1220 124] 1260 123] 1300 1317] 132 133] 134 135 °
128 124 121 120 124 128 130 132 123 137 138 129 140 141 142 143 -

. 3 129 1280 133 136 140 142 142 145 146 147 148 149 150 151 °
B 156 151 143 143 153 156 159 161 163 166 167 168 1639 170 171 172 -

Al 159] 154 14.6] 15.0] 153 15720 1590 6 3[ 165 16B B8 =0 IE2 T 17,34',j
4 »
3D Table Control 3D color control

Verify coloring
¥ iew 30 &+ Colored as ms Verify limi
i i& Y i
100 eselcl g MAF ¢~ Colored as duty cycle ‘e”j Iml_}lio
Set valug 4 e " Gray scale background J 6 %
ows " Mo colar

""" Smaothemn Color scheme m il I
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

3

e [0
(ex]
&9
==
w
()

in
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For each rpm and each load you set the desired fuel pulse length.

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.

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.

14 [70]
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FUEL MAP 2

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.

Fuel map 2 based on load
T@ CIVINCO SA500/SA1000 Interface Software - SA1000_Demo_setting_001.chc [ [=1.3]

File Edt Communication View Settings Help

Direct communication Volt | % FE Fuel 2nd Load sensor:

St sl erichment, in riliseconds, i !
[ < COMPortinfo > 0.00| of 0.0 based on manifold pressure, it IR
T ‘ 2 | 016 3 oo
ity nfo
(0] B 001 Table Control
: 0.47] a oo
Fead wite ; : L
settings settings 083 12| 00 26
07E 16| 00
054 1a| oo N oA 234
BCbox TuneCard Tod | oo
Data i 0 I | W | 20,8
Box serial number 141 28 00 100 Scale %
[Onvoded =] Weted 156 3| 00 18,2
Moot | 1 72 a4 on| [0 Setvale
e e R
] T R
[ 254
& Unlack bax after uplaad 218wl oo 13
€ Lock bow alter upload 23 47| o
2E0 &0l 00 104
2ER ma| 00
281 m6| 00 7.8
257 =] o0
313 82| oo 52
328 e8| 00 //
344 #a| oo 26 -
38 72| 05 A
376 76 10 0
File D: L 3481 78| 1.5 I=) @ b [ o 2 b=y

4.06 &) 2.0
432 84| 25
4 3R] mRalan j

2ndFuel MAP | ondFuclPPM | AFR/LambdaContiol | 3D adaptves | 3D Man 4P
L General l |gnitian l Fuel l Pt Boost J

er. 4.0.58

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

File Edt Communication View Settings Help

VINCO

Direct communication

< COM-Port info >

Werity Info
Read Mrite:
setings settings

BC-box TuneCard

Data protection
Blox serial number

Open
Uncoded v| codefile
Box enciyption code

0000000000

' Unlock box after upload
" Lock box after upload

File Description

er. 4.0.58

Set fuel enrichment percentage, bazed on engine RPM (Use
values above or below 100% to alter enrichment based on APH),
FPM %
000|100 Table Control
500] 100 i
7000 100 it 200
1500 100
20000 100 ol Bl 180
2500 100 |
3000] 100 Vil "'Y 160
00| 100 0 _Scak % |
4000|100 140
500 100 0 Setvale| 120
5000 100 min  max
5500|100 0 133 100
5000|100
B500] 100 80
7000 100
7500 100 60
5000 100
8500|100 40
5000 100
5500] 100 20
10000100
0
@ = = =] -
=} g = ] 8
2 2 2 2 g
™~ w - 'O_
2 Fucl MAP 2nd Fuel RPM | 4FR/LambdaContiol | 3D adepives | 3D Mok MAP
L General l |gnitian l Fuel l Pt Boost J

Table data

Ver. G3v2 2009-02-16

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.

FUEL BASED ON AFR

File Edit Communication View

Settings  Help

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

=S

Direct communication
< COM-Port info >

ety ‘ Info |

Setlambda voltage, based on
manifold pressure

Wolt | bar lam

Read boerite:
settings settings

BC-box TuneCard

0.00]_ 0.04f 1,00

Data

Box serial number
Open
Uncoded ~|  codefile

B encryption code

|oononooono
& Unlock bor sfter upload
€ Lock box after upload

File Description

‘er. 4.0.58

Table Control
o +

Lambda Load sensor: MAP - GM_3bar_MAP
Lambda sensor: WB_Lambda

0.31|__0.24] 1.00) 1,0
063 0.43] 1.00)
054 053] 1.00) N 0,9
125 0gz| 1.0)
1.56) _ 1.02( 1.00 A '\” 08
e 1z1] 100 [0 Seak%
219 141] 100 07
250 te0 100 [0 Setvale
2351 00| 1.00] | e 06
il _ml ol g
344 219] 1.0) . i 0.5
3.75|__2.38| 1.00)
406 258] 1.00 04
438 277| 1.00)
463 27| 1.00) 0.3
500315 1.00) 02
0,1
0,0
= ™ @ ~
2 & & &
= - - o~
2ndFuelMAP | 2ndFueliPM ) AFR/Lambda Control| 30 adsptives | 3D MainMaP

[ Gieneral il

Ignition

]. Fucl 1

Pih/Boost |

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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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 2 ignition maps - 3D Main ignition and 2nd Ignition load. The
user can select which load sensor to use for respective MAP.

Normal alternative
e 3D Main - MAP & 2nd ignition — not used
e 3D Main - MAP & 2nd ignition — IAT or knock sensor
¢ 3D Main — Throttle position & 2nd ignition - MAP

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.

These settings are made under Settings — ignition maps.

IGNITION BASED ON RPM & LOAD

ﬁ CIVINCO SA500/SA1000 Interface Software - SA_Porsche944 NA_StandAlone_TufflGndning.cbc

File Edit Communication Wiew Settings Help

Direct communication Ignition Load sensor:
< COM-Port info > MAP - MFX 2.5har [bar]
Wetify Infa 500[_1000]_1500]_2000]_2500(_3000]_3500]_4000]_4500]_5000] 5500]_e000]_es00]_7000]_7500]_soo0] &
017[ 150 154 168 182 366 392 41,8 444 240 440 440 440 240 440 440 240 .
033 150 162 176 190 344 37.0 395 422 428 434 440 445 440 440 440 433 .

=
2
==

Fiead frite:
sellings sellings

SA-box TuneCard

150 170 184 198 322 348 374 400 406 412 418 424 430 436 438 416
150 170 192 206 300 326 352 378 384 330 396 402 408 414 416 394
170 170 1896 218 278 304 330 356 362 36B 374 380 336 392 394 372
172 172 194 202 258 282 308 334 340 346 3/2 368 364 30 FF2 /O
160 160 178 206 234 260 286 32 38 324 330 336 342 348 360 328
150 150 178 206 234 260 286 32 38 324 330 336 342 348 360 328
150 150 178 206 234 260 286 32 318 324 330 336 342 348 3/0 325
150 150 178 206 234 260 286 N2 N 324 330 336 342 348 /O 325
150 150 178 206 234 260 286 312 318 324 330 336 342 348 350 328 .

I

:

=
(=}
=

:

=
oo
=

i

B

[ [P
NL

}

in
(==

}

-
=

F

3D Table Control
100 Scake¥ Ll at Heen
0 Set value h . ﬂ B
p = q rows
Smoothern
‘ﬁ “‘ columnz
3D Main Ignition J\ 2nd |gnition Load J
General Ignition l Fuel l Pt /Boost/| dle J

File Description

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

17 [70]



2"" IGNITION BASED ON LOAD

VINCO

Ver. G3v2 2009-02-16

File Edit Communication Wiew Settings Help

ﬁ CIVINCO SA500/SA1000 Interface Software - SA_Porsche944_NA_StandAlone_TuffTandning.cbe

Direct communication 2nd Ignition Load

Werify | Infar ‘ values

table

< COM-Part info > Set ignition timing compensation, based on 2nd load

signal. Megative values retard the timing, positive

Read fribe HEEHR| 6 L)
settings settings 000|182 54
8

0,25 111.4]
S5A-box TuneCard 050) 1037) 4.
0.75 959 -

100/ 8a2 -3
1.26)  e04[ -2
1580 727 -

176 645 .
2000 572 -0
226 434] 00
250 417 00
279 333 00

300 282 00
325 185 00
3500 107 00
375 a0 0.0
4,00 48 0.0
426 125 0.0
450 -203] 00
476 -280) 00
500 358 00

I Table Control

[

File D

2nd Ignition Load sensor:

AUXZMAT - PO44_IAT [C]

3D Main |gnition
General Ignition l

25
MAl o
y hﬂ 15
100 Scale % 10
,D_ Set value 5
min max 0
-10
15
20
25
2 = e = s
g 8 b “ !
J\ 2nd Ignition Load J
Fuel | PwMiBoostide |

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. PWMI 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

B0o0OST/PWM BASED ON RPM

J& CIVINCO SA500/5A1000 Interface Software - SA1000_Demo_setting_001.che (=13}

File Edt Communication View Settings Help

Direct communication Normal PWH out
< COMPatiios St desiverd PwM signsl in percent,
based on engine RPM
WVerify Infio
RPM | Table Control
Read boerite: oao| 0| - +*
settings sethings [ i) 100
o0 &0 N
BC-box TuneCard i 7o
200 ™ Y| W |
Data protection 2500 70 5 f
100 Scale %
Box serial number i 2000 70
Uncoded v |  codefile 35001 70 [0 Setvalue / \
Box encyption code M 70 60
0000000000 70 s m,—ax \
50000 70 0 o0
& Lrlack bk sfter upload oo 70
" Lock b sher uplasd oo 68
Es00] R 10
7on 64
N
G
T n
E
L
fonon] 52
0
File Description 3 2 3 3 ]
& Il -1 i =
™ uw ~ E

|

PwM RPH

e, 4,053 ( Bzt 1 Ealten Il Fuel ] PwMmoos T
Here you can set desired PWM-duty cycle depending on load.

BOOST DEPENDING ON ANALOG INPUT SIGNAL AND CLOSED LOOP

% CIVINCO SA500/541000 Interface Software - New.chc =13

File Edt Communication View Settings Help
Todos reader/writer Volt | % har Set PwM signal in percent, PWH Load sensor:
[ < Todos status » 0.00 ol oot based on selected signal Throttle - Analog 0-100%
o = oo input. This setting is also PWH Boost sensor:
Find witer | Disconect e o] e GM 3bar MAP
2k & able Control
0.75 15| 063
Pisad Card | Writs Card Tol 70| ogz = * 25
1] 25| 1,021
1,501 30| 121 ﬁ A
BChox | TuneCard T E| 14
Dl i 200 40| 160 \2 NH 20
B serial rumber 235 45( 180 100 Sede% |
lrcoded =] ) 260 Enf 134
Ll 275 56| 219 22 ey
Box enciyption cade 300 60 rE 5
[noooooo000 3.25 5 ’7
- 0,04 febillet
& Unlock bax after upload 380 70
€ Lock box alter upload 375 75
4.00 0|
4,25 85| 1,0
4,50 90|
475 95|
5,00 100
0,5 /
File Description 0,0
= 8 2 e 5
PWH
L General l |gnitian l Fuel l PwM/Boost
er. 4.0.58
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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.

PWM BASED ON COOLANT TEMPERATURE

& CIVINCO SA500/5A1000 Interface Software - New1.chc (=13
File Edit Communication View Settings Help
Todos 1eader/writer T [ | Set PWM sianal in percent, PWM Load sensor:
| < Todas status » 0,000 131 53| 20 based on selected signal Coolant temp - P928 waterTemplC]
: . input This selting is ako el
Find writer ‘ D|sconnecl| S Lo e, I el el GM 3bar MAP
0.50) 120.15 Tabie Control
0.75 11444
Read Card | ‘Wite Card 1.00] 108.72] = + 100
1,25 103,00
TE0_ared| a4 il
BCbox | TuneCard T a5 20
Data ; 200_eams| 32 VG | | 80
Bow serial number 2.25| 8014 35 00 _Seale % |
Tncoded =] deeﬂ 250 r442| a0
. ! 2.75_eaq0| a4 20 EREvae
‘an enciyption code S0 62| 48 EEEER 50
0000000000 325 Srer| 52 T
[ 100
@ Lnlack bax sfter upload 350 9155 56
" Lock box after uplaad 375 4584 60
400407z 64 10
425 44| e8
450 zafa| 72
475 _zeq| 76
500 1rz6| a0 20
0
File Description 2 g 9 3 Y
b g - 4 =
2 =
PWH
[ Gieneral il Ignition 1l Fuel | PwM/Boost
e 4,058

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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LOGGING

IVINCO! BCLab - BCLab_Log 2005-07-04_20-12-17_001.cbl
File Wiew Log Settings Help

Select log file to open File information Logging control
=T || &ndra lngger chl ||| Date] 20050704 Time| 20:1217  Lenght|
| e 177001 START | CLEAR
A BCLab_Log_2005-07-02_15-01-02 chl Free test note :
3 Documents and Settings BCLab_L o 3 Seconds to show while logging |5
S HerrikFries o Update interval [seconds) 05

Mina dokument BCLog-2005-07-07_18-16-50.cbl
E artCard 4.05_draft30 BCLog-2005-07-07_1817-19.chl Signal smoothing
S BCLog-2005-07-07_18-42-58.chl FPM S

—— BCLog-2005-07-07_18-59-59.chl SO \n.g EElay E
BCLog-2005-07-07_19-01-03.cbl hd Pover smoothing factor I3

Select zignale to view
Select signals Show an
1,6 4000 to wigt 2:nd Y-Axis
! ! ! ! ! ! ¥ RPM [ipm] W oa
[~ IGM [Deg] =
3500 I Fuel M [ms]
[~ Fuektab [ms]
[~ Fuektrim_M [%]
3000 [~ WaterTempFuekadd [%]
[~ &irTempFuel-add [%]
[~ WaltageFuel-add [ms]
2500 [~ FueltcoErrich [40]
I~ PrfM Out [%]
[ AFR_M [V]
2000 — RPM [rpm] [~ Thrattel M [%]
W MAP_M [bar]
[~ WaterTemp_M [slave] [C]
[~ Bransletryck [bar]
ARSI [~ AiTemp_M [C]
[~ Statushytel [x]

AFR_M [V]
1500 = hAP M [bar]

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

1000 [~ Statushyte2 [¢]
[~ Fuel5 [m3]
i %
500 i A
: : : : : : 25
0,0 i ; i i i i + 0 [ Aiemp_S V] —
I n 1n W It} n W n [~ RPM-fitered [rpm)
& g B g g % N g r FOWER [rp]
= K 2 e ] 2 S 5] [~ TORQUE [Nm]
Time [5] [ SPEED [km/h]
[Shou walue bu clickina at a line. Zoon bu clicking on the rioht nouse button. ’l: ?gg%fjgg[o;]] [0l j
i [~ Select/deselect all
Logisindow contiols - 1stscale  2nd'Y-scale
Expart these Curment gear
= ey @ Q ba setings o M el R F1C20C30C a5
Scroll left Scroll right Zoom |n Zoom Out | Zoom out max | mainprogram | RPM graph | min [age min [

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.

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.
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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.

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. L.e if you make fuel
adjustment, you can see the AFR change right away.

% CIVINCO SA500/SA1000 Interface Software - New1.cbc A=
File Edit Communication Wiew Settings  Help
Todos reader/writer i
’7 GualManiDinan Fuel 3D Load sensor:
< Todos status > Set fuel depending on RPM and Load Throttle - Analog_0-5¢
Find wiiter 250]_s500] 750] &7s| 1000 1250] 1500] 2000] 2500] 3000 3500] 4000 4500 Sooo| Ssoof enoo| 62
008 1107 =7 30 29 28 28 28 27
ResdCud | witecad | | |9 100 37 20 33 28 28 28 a7
033 99/ 360 300 29/ 28 28 28
05| 118 58 85 52 4@ 39
54-bon TuneCard ool 148 128 119 118 100 76 71
Data protection _086| 160 157 128 123 109 87 B85
; 102 160 160 160 150 133 111 102 ]
SR 1 G 17| 160 160 160 155 150 136 132 |
Uncoded  v|  codelile 133 160 160 160 156 150 152 147 !
" 164 160 160 160 156 150 150 150 |
Holonc oo T.80) 160 160 160 160 154 154 154 1
0000000000 211| 160 160 160 160 158 158 158 1!
- 273 160 160 160 160 158 158 158 1
b el et 305 160 160 160 160 160 160 160 1
Hednlimacigurbcd 33| 160 160 160 160 180 180 180 2
Current log data 367| 163 163 163 163 163 163 163 ) | 7
EEFM g 393 163 163 163 163 163 163 163 210 210 210 2
[EHEPE]  0.97 bar ‘ O
[Throttle 0,61 % 3D Table Control 3D color control TR AR
1.11 Lamb A 4 View 30 & Colored a3 ms
- [ioo % Werify limit
[ArT _—_34C 100 _Secale % I.J ry MbP  Colored as duty cycle j‘j m. o
0 el valug h - z 4 P ?Erayslca\ebackglound —I %
T . rows 0 color
[igaition I llidea max |25.5 M M Leaner in biox
el 3.9 ms Smaothern Calar scheme
Fudltrim 2.7 % e O Iﬂ" columns Mid point fuel 125 ms  Richerin box
File Description
2nd Fuel MAP 2nd Fuel HPM AFR Control 3D Main MAP
| I 1 |
L General l |gnition J\ Fuel J\ P/t /B oost die J

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

Show RPM graph

= RPM Graph
Eile
400 T T [ [ [ I
i i 1 1 1 i
i i , 1 1 i
| N ' : |
250 H L[POWER: [hp] - 4041 67rpm , 21061
' g {|TORAUE (] - 4041 67pm . 366,97 '
i i 1 . 1 i
i i 1 1 1 i
300 - / : | \ \ ]
250 3 / 3 : : :
1 s 4 s s
. | | | = POWER: [lp]
' ' ! ! ! == TORQUE [Mm
/ / /A S \
100 < / ||
50 /
] ; ; ; ; ; i
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 E|@|g|

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

B3 CIVINCO SA500/5A1000 Interface Software - Log settings 3

Signal name and selection of log senzar
Custom Name Sensor Custom MName Sensar
0RPM [RPM RPM_S ¥ A |PoweR Power i O
TGN JIGN Igrition 051 ~ ¥ A ToRoue Torgue v ¥
2:FUM [Fusl_ M Fuel T~ 42 |sPEED Speed ¥
FFUT |Fueltab Fuel v v 43 ACC |ACCELERATION Accel v ¥
4 FTM | Fuyghtrin_M Fuektim_% v v 44 FUEL |70T Fuel DC Fuel_DC ¥
5 FWT |ChokeFuekadd TempFushadd_% W e [z
B FAT AirTempFuel-comp TempFuel-add_% s 46: =
7 FYA yalkageFuel-add Fuel+ - v 47 =K
8 FAE [FuelceErrich 4D_0.255 i 48 B
5 Pl [PwMi Out PuM_Ou0100% v M 43 B
10: P2 | Pdhd 2 Ot Pufd_Out_ 01002 v 50 |BaostLimit Statuzl B
11:02M |4FR_M TE_wEB_AFR ~ v 510 |RevLimit Statuz1 B
12 THM | Thicttle_t Analog_0-5v ~ v 52 |GearCut Statuz1 B
13 MPM MAP_td MF 2 Bbar ~ v 53 |Launch Statuz1 B
14:WTM | CoalantT emp_M Pa28 W aterTemp B 54 |Fan Statusl =z
15 WOM Battery_t Battery ~ v 55 |LambdaContral Statusl B
16: ATM [T ernp_M SAAB_AITemp ~ v 96 idle Statuz1 B
17 671 W 57 |Cranking Status? R
18: 572 i 58 |Cam/Crank miss Status2 B
19573 e 53 |RPM Indicator Status2 =W
20 FUS Fuel 5 Fuel - ¥ &i: Digl Indicator Status2 s
21:FT3 [Fuektrim_S Fuekrim_% T E1: |Dig? Indicator Status2 =W
220 W3 [Pk 3 Out Prubd_Out_0-100% - ¥ 62 Dig3 Indicator Status2 s
23 P | Padh 4 Ot Pub_Out 0100% v M B3 |Dig4 Indicatar Status2 v ¥
24:025 |aFp_s TE_WB_AFR T~ B4 [z M
25 THS [ Thratte_5 Anlog_0-5Y S~ R B5: [z M
26: MPS | Map_s MP, 2.5bar R BE: [ M
27 WTS |CoalantTemp_S P28 ' aterTemp B &7 = E
28: Y05 |Battery_5 Battery B £: =
23 ATS |aiTemp_5 SAAB_AiTemp B B3 [z
30 e 70 7 N
3. = H 1 = C
3 g 7 7 N
33 = u 73 = C
4 = H ™
ki =
36 = N
ar I
3389': —_— :: Car Settings lT;ZD;Lﬂzf;[:lt SDae\;zuel'tS ‘ Cancel ‘ ()3 ‘
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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 |2 Log lenath per file: 5.8 minutes =
3 PW1 |F Bl - & kmth O omph O oms C [m
10: Pwi2 |F Paveer settings . ' v vV
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 |E . t+ kg " Ibs Car weight 1330 v vV
16 ATM |,.e Air resistance factar 0,35 T —
TZST | It} & il 2 Tatal injectar size (co/min] 3440 1 M
16 872 Air demsity [kasm3] (Mo 1.225 at sea level) smp -~
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 |Frma o FWM_UU_U- 1005 ¥+~ LI I B _aUT_temp ~
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
EE| ~ 3 Impart default Save as
39 | = (N ey Sl log sensars Default el e

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

Specity 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 i 8000 E3 Microsoft Excel - Demologg_chbl kxt

| & arkiv Redigera Yisa Infoga Format Verkiyg Data Fénster Hidlp Acrobat
\ 7000

Deda gy @ o-c-|@ = & 8|l

Arial -0 - Frxu|l===F]%a -

6000

L

5000 1

=]
[ F (

m

A | B c | D
TIME RFPM AN AN ANT

2095 7889,98) 402344 355234 il

21| 768979 4,02344 365234 0

2105 7BB9G1 402344 355234 i

211 768943 402344] 355234 il

2115 7889,24) 4,02344| 355234 0

0

i

il

0

1

4000 - EPM
AN1
3000 - 4Nz
AN3

| T

2000

ISy

L
36,05 r ol e Sl S e |

1000

212 7BGO06 402344 356234
2125 7BG8G3 402344 355234

213 7EEEES 400344 3EE254
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OSCILLOSCOPE LOGGING

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

File
9 ‘ 9
8 8
7 7
5 {— L 6
5 5 = Crank
: : : - A
44— ld ] et Lt L L L L 4 - IGB
nnnapnn:AnNn : : B
Analyze results i i 3 — CAM
Test esulls : ) i i Laund
Tot time: 0017 .
Crank rev time: 0,060 / ' ! ; : 2 o
Murnber of revs: 0,29 ; i
Crank pulse/rev: 34387
IGN A& pulse/rew: 171,07 1
IGM B pulse/rew: 24,87
Pt pulsesrew: 41,47
CAM  pulsedresw: 20,74 : t t t t 0
Launch pulse/rey: 10,37
IG Cut pulse/iey: 5,18 I B 8 Y e
NIY  pulse/rev: 173 o ay a o [
NIY  slopes: 1
ok [ms]
Start logging | Stop loaging ‘-‘ h' @ Q Update Chart Analyze Signals
Scroll left Scroll right Zoom In Zoom Out | Zoom out max i

This is a high speed log mode for logging of the digital inputs with 1000 samples per seconds.
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

ﬁEIVINED BCLab - 003 ekozport mafzim.cbe
File Edit | Communication Miew Settings  Help

= Toggle between Card and Direct communication  Chil+R
Direct + Togale between Card writers Chl+T

I <O Start Lagging Fa

ety | Irfa | Analog 2 outset————————————
i [v] | aut [¥] Table Contr

Fiead | Write | 0oo 233
zettings zettings 03] 23 ;I [
0g3 2= |

BC-box I TuneCard 034 243
125 284 100 | Scale
~Data protection ————— 18R a4 |

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.

29 [70]



Ver. G3v2 2009-02-16

MENU — VIEW

Elgre
3D-view

Opens a separate window and shows the 3D view for the ignition map, 2™ fuel 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
g&BCLab Settings X

COM Par -

Interface (Crl+T ta toggle)
£ Towitako Chipdrive

& RS5-232 Connection

e 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/SA1000 Interface Software - Sensor settings.
Used Analog Sensors for tuning
Select sensor type used for guidance when tuning
AFR, pin 10 AFR [zlave]
[swB_TE_Lam | [wB_TE_Lam ~|
Thrattle, pin & Thrattle [slave)
|Analog_0-5\f ﬂ |Analog_0-5\f' j
AP, pin & AP [slave]
[MP 2.5bar | |MPx 2.5bar ~|
Coolant temp, pin ¢ Coolant temp [slave]
[P344_Caclant | [Pas4_Coclant ~|
ALRTAZY pin 16 AUXIN2Y [slave)
|Batler§I ﬂ |Battely j
Al 2480 temp, pin 12 AUX4AA0 temp (slave)
[Pada_1aT | |Posaiat ~|
Select tuning sensors! J\ Sensar vigwer j DK

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 SAS00/SAT000 Interface Software - Sensor settings
Open sensor definition Sensor tester [converter) Linear control Table Control In In In Out

Wiew saved tuning sensor I g Out: [ Walt Walue R + [+] [%] [&/D] | [bar]
SRR Calculate in signal ! ! 016|031 g 017

View saved log sensor 1 100 H ﬂ .
,—L| ; 047094 24| 0,32
Sokie ot dond Create sensor u q 053 125 32 0.4

Save as new sensor Sensor data 07 57 401 048
Moo Unik Digits B e 100 _Sedes | 158 g 0%
s b 2 | _251) 64| 071
@ Linear € Table 0 i 5 e N |
" Linear 2C [negative] 3o A7 314 a0 087

: 73| 345 88 095
¥ Tuning ¥ Log 88| 376]  96] 103

|| —Z0d| _ansl 104 171
Save sensar 25 / 220433 12 119

20 > 267|533 136

0s ] 0e| 16| 208 213

24| 847 26| 221
| 433) 8rBl 224 228
55| §1.0) 232 236

LS
el

in signal

Select tuning sensors J\ Sensor viewer J ok

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

=
(=3
o

1.25

3,76
5 0
E=]==1
E
o
B
o
[
&
o
0
2

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_1000.1ni 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.

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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SETTING — ENGINE SETUP

(5] Tuning settings o SN s S

Engine configuration

4 cu | [cam | [Ex:volva 54002 |
|wasla fire j |CAM.D j |

[FUEL: Seq 4ch | |toco | Curr [2 Ex Volvo 540 03 CRANK: 6 7| Mew: [8
|CRANK: 802 [ c: 1342 = EDIT | canciE | aprLy cHance |

Crank and cam signal settings

Crank sensor tigger slope Cam sensor frigger slope Gota digtal J-I'I_LL_I:FI_U-“_ M—D—M
logging I“ll l Ill I

" Megative (+ Positive " Megative (+ Positive -U-LI-I_‘—LI-LI'L
Positive slope Negative slope [the signal goes
down after the 2 longer pulses)
Crank sensor teeth between missing 5
pulse and 51deg BTOLC marking HJ ﬂ 7 teeth ;#Eéh%oeﬂr?tm:ois rsngriegaeth
Crank sensor I gnition offset (fing turing) ] j 08 i ) there are between sensor and
jssi lse.
Angle between mizsing pulze and TOC marking 93,_8 o r mizzEing pulze.
Crank sensor teeth between missing
pulse and Fuel pulse start ﬂ J ﬂ a4 teeth T
Recomended: 84 teeth
Model presets BC mode T

| Model Fresets | General Datazet D 203 Stancj O el @ Sl

Analog settings l LimilstaranSJ\ Engine setup l Fuelaccelerationl Fuel settings J\ Digital outputs

L Ignition settings l P outputs l AFR control l Idle settings l Temp canections l Start up fuel J—l Digital inputs oK

Engine configuration
Choose which cam and crank sensor setup your engine has.
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Engine types supported:
Cyl. [Crank1 Cam1 |lgnition Firing_order Fuel_system Car_example
2 cyl [CRANK: 35-1 |CAM:0 |waste fire [IG:1-2 FUEL: Semizeq 2ch |EX: Victory Freedom
2 cyl [CRANK: 80-2 |CAM:0 |waste fire [IG:1-2 FUEL: Semizeq 2ch |EX: Victory Gen1 -01
4 cyl |CRANK: 0 CAM:24 |distributor  |1G: 1-3-4-2 FUEL: Seq 4ch EX: TOYOTA CELICA CS
4 cyl [CRANK: 0 CAM:4 |waste fire |IG: 1-3-4-2 FUEL: Seq 4ch EX: Mazda Miata Gen1 -88
4 cyl [CRANK: 130 |CAM:O |distributer  [1G: 1-3-4-2 FUEL: Semizeq 4ch |EX: Porsche 944 -833-87
4 cyl |CRANK: 22-2 [CAM:1  |distributor  [IG: 1-3-4-2 FUEL: Seq 4ch EX: WOLVO 350 Special
4 cyl [CRANK: 35-2 |CAM:0 |distributer |IG: 1-3-4-2 FUEL: Semiseq 4ch |EX: Civinco 4cyl, semisequential
4 cyl [CRANK: 38-2 |CAM:1 |distributor |IG: 1-3-4-2 FUEL: Seq 4ch EX: Civinco 4cyl, distributor
4 cyl [CRANK: 35-2 |CAM:1 |waste fire [IG: 1-3-4-2 FUEL: Seq 4ch EX: Civinco 4cyl, waste fire
4 cyl [CRANK: 4 CAM:2 |waste fire |IG: 1-3-4-2 FUEL: Seq 4ch EX: Mazda Miata Gen2 98-
4 cyl [CRANK: 80-2 |CAM:0 |distributor |IG: 1-3-4-2 FUEL: Semiseg 4ch |EX: VYol 740 88b and later
4 cyl [CRANK: 80-2 |CAM:0 |waste fire |IG: 1-3-4-2 FUEL. Semiseg 4ch |EX: WYohlvo 740 88b and later, mod to WF
4 cyl [CRANK: 80-2 |CAM:1 |waste fire [IG: 1-3-4-2 FUEL: Seq 4ch EX: Volvo 540 -03
4 cyl [CRANK: 80-2 |CAM:1 |distributer |IG: 1-3-4-2 FUEL: Seq 4ch EX: Honda CRX -1
4 cyl |CRANK: 80-2 [CAM:A |direct fire [IG: 1-3-4-2 FUEL: Seq 4ch EX: Audi 1.8T -85
5 cyl |[CRANK: 270 [CAM:1  |direct fire [IG: 1-2-4-5-3 FUEL: Seq 5ch EX: Audi 52, 5 cyl -85
5 cyl |[CRANK: 270 [CAM:1  |distributor  [1G: 1-2-4-5-3 FUEL: Seq 5ch EX: Audi 52, 5 cyl -852
5 cyl [CRANK: 80-2 |CAM:1 |distributer |IG: 1-2-4-5-3 FUEL: Seq Sch EX: Wolva 850, 5-cyl
5 cyl [CRANK: 80-2 |CAM:1 |direct fire |IG: 1-2-4-53-3 FUEL: Seq Sch EX: Volvo 560, W70, S-cyl, (w/o E-thottle)
5 cyl [CRANK: 0 CAM:24 |waste fire [IG: 1-5-3-6-2-4 FUEL: Seq 4ch EX: TOYOTA Supra MK3, MK4
& cyl |CRANK: 116 [CAM:0 |distributor [IG: 1-5-3-5-2-4 FUEL: Semizseq 2ch |EX: BMW 6§ cylold M5
5 cyl |[CRANK: 80-2 |CAM:0 |distributer |G 1-5-3-5-2-4 FUEL: Semiseq 6ch [EX: BMW 525 -88 with distributor
§ cyl |CRANK: 80-2 [CAM:1 |waste fire [IG: 1-5-3-6-2-4 FUEL: Seq §ch EX: BMW K3 3.00t, BMW 2.5t
8 cyl [CRANK: 2-47 |CAM:82 |distributors [1G: 1-8-4-3-6-5-7-2 |FUEL: Seg &ch EX: Batmobile
2 cyl [CRANK: 35-2 |CAM:1 |waste fire |IG: 1-5-4-2-5-3-T-8 |FUEL: Seq 8ch EX: Civinco 8cyl, waste fire
2 cyl [CRANK: 38-2 |CAM:1 |distributors |IG: 1-8-4-3-6-5-7-2 |FUEL: Seq &ch EX: Civinco 8cyl, distributor x2
8 cyl |CRANK: 80-2 [CAM:1 |waste fire |G 1-5-4-86-3-7-2 |FUEL: Seq &ch EX: BMW 740 V3
8 cyl [CRANK: 80-2 |CAM:1 |waste fire |[IG: 1-3-7-2-6-5-4-8 |FUEL: Seg &ch EX: PORSCHE 928, converted to §0-2
2 cyl [CRANK: 80-2 |CAM:1 |waste fire |IG: 1-8-4-3-8-5-7-2 |FUEL: Seq 8ch EX: Chevrolet W8

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:

Alt 2:
In alt 1-2 you should select the negative slope, because the signal goes down right after the
two longer pulses.

Alt 3:
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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:

¢ ¢ &

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 V2 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.

Crank sensor fuel teeth

Select how many crank teeth there are between missing pulse and when you like to start the
fuel pulse.
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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 o TDC
—wen
| combustion / exhaust cycle\ / intake cycle \ compression %
/ N/ \ |
/ N \ (A}
; * N —
[INLINLINL I I It O
[} &l 120 a0 240 g 60 420 280 B _‘.I_l [Eali] | i }

§i

[&1i ] i)
crank degrees
IIIIIIIIIIIIIIIIIIJIIIIII-IIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIHIIIIIIIIII

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/O 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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3D RPH and MAP axis set Load RPM |
RPM resolution 4 o o 0.0 0

018 500

MAP resolution 4 3 -
Al e, 0.26 750
Decrease Increase [R— oM 1000
value walue 057 1500
0.73 2000
3D fuel options 0.8 2500
1.04 3000
ain 30 fuel map Map hd 1.20 3250
D map size 19 1pm » 18 analog - 1.3 2500
1.51 370
ndFuslmap | Thiotde = 1.67)| 4000
1.83 4250
2nd Fuel function |00 30 & Znd x 1.98 4500
214 5000
Convert map to new axis settings 2.30) 5500
1] Click to save current fuel map ‘ 2,45 g000
259 6500
2] Adjust the RPM and MAP resolution, 7000

sensor definitions stc.

3) Click to convert saved map ‘

Analog settings l Lim\ls.r‘\p\u‘amingsl Engine setup l Fuelac:eleratiunl Fuel settings J\ Digital outputs

[ lgnition settings l P outputs l AFR control l |dle settings J\Tempcorrect\onsl Startupfue\J—l Digital inputs: oK,
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

2nd fuel map sensor

Select load sensor to use as base for the 2:nd fuel map

2nd fuel map function

Select how the 2:nd fuel map should be combined with the main fuel map.
e Always add the two maps
e Compensation of main map 0-255%
e Compensation of main map 0-511%

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
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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.

Setting — Acceleration fuel enrichment
(=] Tuning settings ||

Enrichment
Base Acc Enrichment on Throttle >

Acceleration fuel
Threshold change  Threshold fugl — Low RPM RPM AE-fuel %

033 V/samp 100 ms 1000 APM - [io0 #
T Y VI nt Y (VN Y Y Wi
Fast load change Fast change fuel High AP APM AE-fuel %
300 W/samp 388 me gooo APM [sp %
Y Y 3 D B0 S Y oY i

Sustain

0,00 s15Hz
m J “iew 30 graph
4 »

Deceleration fuel

Threshold ﬂJ ﬂ 0.4 dv/zamp
Fuel change gain Al | [ mas/dy

Sustain [number of engine cycles] ﬂJ ﬂ 10 s

Analog settings l Limits / %amnings l Engine setup lFuel accelemlinnl Fuel settings J\ Digital outputs

[ lgnition settings l P outputs l AFR control l |dle settings J\Tempcorrect\onsl Startupfue\J—l Digital inputs: oK,

The system can add acceleration fuel enrichment, based on how fast you press the throttle.
The system is measuring the throttle position 20 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.
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.
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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.

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 throttele 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 numver of engnie cycles the deceleration fuel should be active
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Ignition setup 3D RPM and MAP Table set T = i
i 03
Crank ignition ﬂ J ﬁ 150 g RPM resolution 4 e 0 a0
Ignition charge time: KN | [z8 i MAP resolution 4 (3 [T 0,33 1000]
Base ignition load on: Ihorease Decrease 048 1500
walue walue 064 2000
3D Load sensor |MAP ﬂ g ; 0,80 2500
Convert map to new axis settings 0,95 3000
30 map size |"E 1pm x 11 analog j 1) Save current ignition map | 1.1 3500
127 4000
Base 2nd ignition load on: 2] Adjust the RPM and MAP resolution 142 4500
to match what you prefere 1'58 000l
ndgrion Load sonser |2 temp | 3) Corwert saved map | 17| s00
6000
E500
7000
7500
8000
8500
5000
Ignition settings l Piadh outputs l AFR control l |dle settings l Temp comections l Start up fuel
[ Launch caontrol l Analog settings l Limits and W arnings J\ Enging setup l Fuel settings J\ 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 3 different sizes

e 18rpmx 11 load
® 15rpmx 13 load
e 1lrpmx 18 load

2nd ignition load sensor

Select load sensor for the 2™ ignition map ignition map

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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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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SETTING - IDLE

E3| Tuning settings El
Idle activation i
Throttle level ta enter idle mode ﬂJ ﬂ 043 y
Idle: RPM CImUm—

Idle ignition

0 & 0On

Idle ignitian A vl [zo L

Thrattle level for idle ignition fade out ﬂ J ﬂ 0,86 y

Idle control settings T s

& 0f O 0On o |griion

Idle contral frequency ﬂ J ﬂ E7 Hz

ldle contral, Gain (P) LU ﬂ 2

Idle comtral, Surm (1] 4 ﬂ q

Idle contral, Difference (D] ﬂJ ﬂ 20

Ignition zettings l Fwdbd outputs l AFR control l Idle settings l Temp corections l Start up fuel
[ Launch control l Analog settings l Limitz and ‘W arhings l Engine zetup l Fuel zettings l Digital outputs Ok

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.

43 [70]



Ver. G3v2 2009-02-16

VINCO

SETTING — AFR CONTROL

(s3] Tuning settings L]

AFR Control On/OFf
ot * 0On

Nariow sensor voltage at Lambda=1.0 « j 0.00
AFR control settings

AFR sensar type AFR sensor low valtage i () eeeT

Use Fuel AFR table to tune AFR value depending on Load

C Mamow @ wide & Rich " Lean
AFR contral start delay ﬂ J j =] s The idle control only active above a certain temperature and

between a low load limit and & high load limit

AFR control speed at idle, Sum (1] ﬂJ ﬁ 5
AFR control minimun load sensor * MAP 7 Thrattle and ldie RPM

AFR contral min. Load to be active ﬂ J j 0,40 ep

AFR mapping Load sensor MAP -

AFF control max Load to be active ﬂ J j 100 by
AFF control max RPM to be active ﬂ J j o
Caolant temp. to start 4FF control ﬂ ﬂ ﬁ 40,0 C

Auta tune [long term adaptive] settings
& 0ff ¢ On/Off controlled by digital 2in ¢ Always On

Mumber of AFR sensors [when using SAT1000 only)
" 1connectedto dlave 2

Igrition settings l Phaft outputs l AFR control l Idle settings l TEmpcunecliUnsJ\ Start up fuel J\ Digital inputs

[ Analog settings lL\mitsJWarnimgsl Engine setup l Fue\acce\eraliunj\ Fuel settings l Digital outputs J oK,
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

Specify 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..
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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

B3 Tuning settings EI
Coolant temperature fuel correction Air temperature fuel correction |
il ﬂ J ﬂ WZ Lowe air temp correct\.orf fuel ﬂ J ﬂ T
Crank fuel [snaps at crank] ﬂ J j Wms b ﬂ J ﬂ 13 ¢
Cald engine temperature limit Al HFi7

i i L High air temp correction fuel ﬂ J ﬂ TR,
*w/aim engine temperature limit ﬂ J j 654 i z
High air temperature limit ﬂ J ﬂ w2z -

Coolant temperature to start fan ﬂ Jj W09 ¢

Temperature fuel correction

P : : : : : :
u T 10— T : T T ' — Coolart fuel
T } I \ : : : : — Fen start
! ' o i f ! H H H H H Air temp fuel
%40 -0 ’% 1FI 3." 5I|] ?FI 9!] 11I[| 1:?[' 1?[' == Crank snaps fuel (x10)
20

Temperature deg C

|gnition zettings l PuiM outputs l AFR control l Idle seftings J\ Temp corrections Start up fuel

[ Launch control l Analog settings J\ Limits and ‘Wamings l Engine setup l Fuel settings l Digital outputs ok

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”
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Sets the temperature that should be considered as warm temperature.

SETTING — BATTERY VOLTAGE AND START UP COMPENSATION

Ver. G3v2 2009-02-16

(s3] Tuning settings e

o W - s
P

]

Low battery voltage comrection

Lows voltage fuel below 135V 4 ﬂ [alli] e

[z 8.4 sl

Low voltage fuel correction

Start up fuel

Start up fuel compengation [of main fuel]ﬂ J ﬂ W 5
Stark up Fuel duration after crank ﬂ J ﬂ W S
Start up idle air Pla/M2 compenzation ﬂ J ﬂ W 5
Start up air duration after crank. ﬂJ ﬂ 101 E

Start up compensation

w3 —acm

= N OB o

0 2 4 6 & 10 12 14 16 18 20
Battery voltage [V]

100

80— L

60

40

20

0 +———f
0 5 10 15 20 25 30 35 40 45 50

Time after crank (s)

|gnition settings l Pt outputs l AFR contral l |dle settings l Temp corections J\ Start up fuel Digital inputs | |

[ Analog settings lL\mitsJWarnimgsl Engine setup l Fue\acce\eraliunj\ Fuel settings l Digital outputs J

o |

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
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E| Tuning settings

Rev Limit Analog warning levels and Emor codes
Emor  Fuel Boost lan Counter
Fuel cut FPH T OO code Cut Cut Gdeq M S
AFF low A 070 em ¥ i
Boaost limit AFR high 4 Y29 o M il 0
Fuel cut boost level ﬂ +| [259 o Thrattle |D_W 1 ‘ L3 [T A 1 0
Thiotlebigh 4 [ v]420 o W 0 0
RPM indicator LED MAP low j [ a1l bar ¥ a0
APM Indicator [Led 2 « [ [ »| [ 5000 L MAP high el P L
Coolant low ] v[iodge c W 0 0
Entor codes Caalant high 4 r364 ¢ W 1 0
Crank errar v 7 0| 1208 low 4| | oo v T 0
Sync enor [cam/crank) [ 15 0 | 1280k bigh 4 Mz oy T i
Rev Limit I g 0 BTaw2iow «f [ »ffonn ¢ W 0
Boost imit W 0 0| | AT w2 high 4 512 ¢ W 2
4FR Short adaptive low [ g 0 vsitwdlow o[ efomE v W v
AFR Short adaptive high [ 0 0| 12¥sibuhioh 4 Hza y W v
WTstudlon <[ fimsc 0
14T s8uxd high 4 r|1364 r 1}
0 0
Clear all eror code counters P;I:Q Al maxﬂ J LA LU P r
Enor code will be set if analog input voltage is below low limit or above high level.
Notice that nomally temperature sensors sends low voltage at hioh temperature
Launch contiol l Analog settings lLimils and Wamingsl Engine setup J\ Fuel settings l Digital outputs
[ |gnition settings l Pt outputs J\ AFR control l Idle settings l Temp comnections l Start up fuel ﬂ

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

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

E| Tuning settings @
PwM 1 Settings. [Master pin 5) PwM 3 Settings. [Slave pin 5] A
Tune Pra/M 1 based on Conlant temp, Mas + Tune Pwi 3 based on AFF Slave &

PWHM 1 closed loop boost control
[~ Activate Boost contiol PID clased laap.

P [Proportional] | [Sum) D [Difference] Ik +alue

ol m o
RS ] - -

PWHM 2 Settings, [Master pin 9] PWwHM 4 Settings, [Slave pin 9]

Tune PwM 2 based on Coolant temp, Mas = Tune PwM 4 based on AFR, Slave -

PudM frequency & 38Hz " 150Hz Prait frequency ¢ 3Hz  160Hz
Digital

P/t external activation @ Fan O [Dlﬁ%ig‘]n

Pt change on activation ﬂ J A P

Fuel comection based on P2 o Off « On

Adfust PWM valus by [ncrease [PYM% [Fuelms | o0
selecting row and Phaibd 125 0o Fuel

pressing buttons 251 i)

A‘?IUSt e;lla_fudel hﬁ‘l Decrease 267 0.0f Decrease

entering desired value. Py o] 3| Fuel
831 11.0

Ignition settings l PWHM outputs l AFR control l Idle settings J\ Temp comections l Start up fuel
[ Launch control l Analog settings J\ Limits and ‘Wamings l Engine setup l Fuel settings 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

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.
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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

PWM2 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.

SETTING — DIGITAL IN

(=] Tuning settings |t

Digitall in function, [pin 20)
¢ Launch control u

Launch ignitian retard LU ﬂ il
Launch RPM limit ] 3 ) TS
Launch extra fuel L|_| j 0.0

Digital2 in function, [pin 18)

# Fuel lang term adaptive On/0fF control

¢ Ignition cut. Kl I EE

(" External activation of PWM2 idle air

lgnition settings l Pt autputs l AFR contral l |dle settings l Tempcorrectionsl Start up fuel J\ Digital inputs | |

[ Analog settings lLimitsHWarningsl Engine setup l Fuel acceleration Fuel zettings l Digital outputs J oK

Setting — 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.
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Launch ignition retard

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

Sets a temporary rev limit when launch control is activated.

Launch extra fuel

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

Instillning — Digital 2 in

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.
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SETTING — ANALOG

E| Tuning settings @l

Analog input syncronisation/filter
Update A/D value ohce every engine cycle,
syncronized with crankshaft

[ Throttle sync ™ Engine temp sync
[ MAP spnc [~ Air temp sync

Boost sensor
Boost sensor MAP o

Launch control l Analog settings l Limits and W amings l Engine setup J\ Fuel gettings l Digital outputs
[ |gnition settings l Pt outputs J\ AFR control l Idle settings l Temp comnections l Start up fuel ok

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).

SETTING — DIGITAL OUTPUT

X

Tuning settings

Digital out1 Settings. [Master pin 3) Digital out3 Settings. [Slaver pin 3] i
Diigital out 1 function A50 i Digital out 3 function RPM tach i
i L] A L
L L] Ll L]
A L] Al L]
A L] A I
Digital out2 Settings. (Master pin 7) Digital out4 Settings. [Slave pin 7)
Digital out 2 function anos/ANTEC T Digital aut 4 function RPM contralled T
Digital out 2, sensor input MAP, Master s
RPM OM ﬂ J ﬂ [7a38 RPM ON ﬂ J j [B500
RPMOFF  «| | | [ess8 RPM OFF 4 v ] [15838
Analog ON ﬂ J ﬂ 077 b Sensar J J ’7 Sensor
Analog OFF ﬂ J ﬂ TET] J J
RPt RPM
Launch control J\ Analog settings J\ Limits and ' arnings l Engine setup l Fuel zettings l Digital outputs
[ |gnition settings l Pt outputs l AFR contral l Idle zettings l Temp cornections J\ Start up fuel Ok

There is 4 digital output that can be individually controlled by RPM and load
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Following functions are supported:

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

e 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

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

e 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

e 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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SHORTCUTS

Ctrl+O Open file
Ctrl+S Save file
Cul+Q Quit program
Ctrl+Z Undo
Cul+Y Redo
Cul+M Read Tune Card
Cul+R Write TuneCard
Cul+E Read from system
Cul+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 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

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

MAP Manifold absolute pressure, the pressure in the intake manifold.

SmartCard The type of memory cards all the settings can be stored at (Tune Cards)

TuneCard™ Civinco’s name of the smart cards

Chipdrive  Product name of one of the supported SmartCard-readers.

Todos Product name of one of the supported SmartCard-readers.

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

RPM Revolution per minute

ms Millisecond =1/1000 second

AFR Air to Fuel Ratio

2.5D

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
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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
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
8

8

2
Time (s) Time (s)

SAS500 system is using PWM to control:
Boost control valve

VTEC

NOS

Water injection
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Upgrade of BCLab

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.

Current versions of Stand Alone

BC500/1000 1.0 July 2005

BC500/1000 1.1 Feb 2006 upgraded system with internal coil adapter ID 200
BC500/1000G2 2.0 July 2006 4 times more memory, double fuel maps, USB, ID 201
BC500/1000G2 2.1 March 2007 double ignition maps ID 202
BC500/1000G3 3.0 Dec 2007 3D ignition maps ID 203
SA500/1000G3 3.1 Feb 2009 Deceleration fuel, Autotune. 1D 204
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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

Coolant temp sensor in — pins i -
np Sensors in — pins in SA500 connector - Outputs ~  Spark plugs
] w2
2 K LA K
7 pin_| [Colour Name Info =3
Chassi GND o,
1 black / white |Signal GND U%
2| [Tarey 5v out Supply TP, MAP| 5V supply p :
3] [ Jorange Digital 1 out [ASD To ASD Relay =
MAP sensor 4[] violett Coolant in__ |analog 4 e}
w
- 5| brown/green |PWM 1 out |(boost, idle etc) se: :
6l blue MAP _in analog 3 2 channel Ignition qul
7 yellow Digital 2 out s i
8 red/green TP in analog 2 Igmtlon module
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
+12V red / white  ["Cam" in OD mark sensor
black Power GND
\%
red 12 V Power 12
GND

Fuel Injectors
Ignition Relay ~ Fuel Relay

O
TI { Fuel Pump

) —
To Ignition Coil

Crank sensor

+12V
| ‘ Ignition Switch
GND

GND

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

a. Connect +5V from the box to the sensors that need power
i. MAP sensor
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ii. Throttle position sensor
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 BC1000S G3

THE BOX FRONT PANEL

There are 4 LEDs above the TuneCard slot. These are from the left:
1. Green power - The BC is powered up
2. Red This LED will light up at pre selected rpm chosen in BCLab, see page Box
settings-"RPM ind"
3. Red Read/Write operation in progress. Also LED for error codes
4. 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
6 cyl with 1 coil and distributor
o BCI1000S
6 cyl with 6 coils
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o BC1000S waste fire

e & cyl with 1 coil and distributor
o BCI1000S

e 8 cyl with 4 coils
o BC1000S waste fire

Igniter

The igniter is a power transistor that can handle the high current and voltage
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.

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.
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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

010705 0801
PART 12223851

manifold. This pressure is maybe the most common to use for Lo G1zvi

tuning, so it is very important that this is mounted correctly. Either AR
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.
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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.

e  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

1. Reconnect the power to the ignition coils, but not to the fuel.
2. Turn the ignition ON.
3. Crank the engine for a few seconds.
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4. 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.

CREATE YOUR FIRST TUNING PARAMETERS

Now it’s time to make your first engine tuning. The only important thing to get the engine
started is that the ignition and fuel settings are somewhat set correctly. To get the engine
running is quite easy, but to the find the right tuning and getting the engine to run perfect
takes lots of time. This guide is only to get you started.

Autosetup
To create a first map, there is a guide which guides you step by step to a good base map. You
just have to enter information of fuel injectors and cylinder volume etc

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 - SMB MAP 2 5bar [hﬂl]

o| 500 1000] 1500] 2000] 2500] 3000 3s00] 4000] 4500] Sooo| Ss00| Gooo| G500
oi?[ oo o0 00 00 00 00 00 00 00 00 00 00 00 00
022l 32 30 25 25 26 26 26 26 N000NN0D0NNDD N0 NDE DD
RAMIES e R =
042 34 32 34 35 36 3B 35 36 38 40 42 42 42 42
052 48 48 48 47 47 A7 47 47 AT 47 47 47 47 AT
ogl] 50 60 57 55 53 54 54 54 54 55 55 K5 55 E§f
o7l &1 61 B3 E1 B0 63 63 64 E4 65 E5 E5 E5 EBS
gl 75 74 F4 FO 70 V3 F3 74 74 75 7B 75 7h FE
091l 98 96 93 85 86 89 89 90 91 92 92 92 92 32
10] 108 102 98 92 95 97 99 100 100 102 102 102 102 102
111 118 111 107 102 106 108 1.0 114 111 1.3 11,3 113 1w 113
1200 127 119 114 114 115 118 118 120 121 123 123 123 123 123
1.30] 140 131 126 127 128 130 131 133 134 136 136 136 136 136
140 149 141 135 133 137 141 142 143 143 147 147 147 147 147
160] 161 1532 146 143 148 151 155 156 155 158 158 158 158 158
(0T8I T O =) = 0 2 D] e e i el
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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 correction Air temperature fuel comrection
Choke fusl ﬂ J ﬂ W% Lo a?r temp u:orreu:tl.on. fuel ﬂ J j 0n w
Crank fuel [snaps at crank) ﬂ J ﬂ Wms oo fevpene Il ﬂ J j BEE
Cold engine temperature it ﬂ J ﬂ a5
: i & High air kernp comection fuel ﬂ J j 00 |
Wwarm engine temperature imit ﬂ J ﬂ E53 ’ 4
High air termperature limit ﬂ J j 100.0 C

Coolant temperature bo start fan ﬂ J ﬂ 850 ¢

Temperature fuel correction

: : = Coolant fuel
1 | = [an start
T 1

it g LY -G
[-=J -~ -~ - =]

—m s ™

Ajr temp fuel

i P
[~ -]

== Crank snaps 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
Lowe voltage fuel below 1254 4 »| oz sl e el il e i J L R 2=
[max 8.4 ms) i Start up fuel duration after crank S
p ‘ | ez

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
T hreshold Threshold fuel Low RP FPk AE-fuel %

029 Wlsamp 160 me | |po0 RPMO o0 %

SN NI N I 1 Y (' I Y
High load change  High load fuel High Pt FPk AE-fuel %
1,25 W/samp o0 me o | 4000 RPMO E0 %

SN I T N Y oy O 3 T

Suztain
12 0.24 3E30Hz
JJ 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
" Znd Fuel " 30-araph
 Accfusl & Datg

<280 2.00 2.00 2.00 2.25 250 375 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
<203 200 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 2.00 2.00 2.00 2.25 250 375 4.00 4.25 4,50 4,50 4,50

A4 300 300 0. 325 350 375 400 425 40 450 450
25 289 259 324 343 374 339 4 443 449
039 275 275 298 321 344 3IEE 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 2.25 252 263 286 a0z 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 ms.
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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.
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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

500/ 1o00] 1500| 2000 2s00| 3o00| 3s00| 4000| 4500 sooo| ss00| 000l SO0

012

032

0.52

0.7

0.9

1.11

1.30

1,50

1.70

1.89

24.0
24.0
24.0
24,0
18.6
16.2
17.0
15.4
13.8
122

22.0
220
220
22,0
16.6
142
15.0
134
11.8
102

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

25,2
202
202
25,2
13.8
17.4
18.2
16,6
16.0
13.4

22 230 208 34 324 334 352 3F0 330 410
22 230 508 314 324 334 352 3P0 330 410
&2 230 508 314 324 334 352 3F0 330 410
22 230 208 34 324 334 352 FF0 350 410
218 236 54 260 270 280 238 HNE 336 356
194 A2 230 236 246 256 274 232 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 22 222 232 250 268 238 308
154 172 130 136 206 216 234 252 272 232

FIRST ENGINE STARTUP

(1) Startup

Reconnect all the power supply.

1.

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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