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MANUAL FOR BC-BOX

ABOUT THE BC SYSTEM

The Civinco series of electronic control boxes - The BC - makes it possible to tune your engine without the need
to reprogram the stock ECU (engine control-box). Civinco can offer both tuneable and ready-tuned boxes which
gives you the possibility to optimise your engine.

The BC-box is available in four versions:
e BC250 - Ready tuned box for stock cars with 1-5 cylinder engines. Used as an alternative for chips and
serial programming. No PC software is supplied with this box.

e BC500 - Tuneable box for cars with 1-5 cylinder engines. Includes PC software enabling full tuning of
engine parameters. Tunes fuel, ignition, extra injectors, NOS, shift light, water injection etc.

e BC750 - Ready tuned box for stock cars with 6-10 cylinder engines. Used as an alternative for chips
and serial programming. No PC software is supplied with this box.

e BC1000 - Tuneable box for cars with 6-10 cylinder engines. Includes PC software enabling full tuning
of engine parameters. Tunes fuel, ignition, extra injectors, NOS, shift light, water injection etc.

The BC-box is connected between the stock ECU and the main harness, or it can be connected directly to
sensors, injectors etc. This makes it possible to alter some in- and output signals which is necessary in all
electronic tuning. The basic principle is that the BC-box will increase the boost pressure and add more fuel and
at the same time "hide" this information from the ECU. In this way the ECU controls the engine during normal
operation such as cold-start and idle etc but the BC-box controls the engine at high power. Common to all
versions of the BC-box is that all tuning data is stored on a TuneCard (memory card) which is easily exchanged
while driving to give the engine different behaviour such as; imobilizer, rom-limiter, exotic fuels, max fuel
efficiency or maximum power.

TuneCard inside the car BC1000 with harness for Dodge Viper
Examples of supported functions:

e Tuning ignition and fuel as function of rpm and boost

e Tuning the boost at the same time as the boost signal is hidden from the ECU

e Activation of nitrous, water injection, extra injectors, shiftlight

e Mass airflow simulation using auxiliary MAP sensor

e Controlling larger than stock fuel injectors

e All tuning data is stored on a Tunecard memorycard (3 cards supplied)

e All tuning is done using the easy-to-use Windows BCLab program

e The BC-box is updated with tuning data using the Tunecards or by directly connecting the BC-box to
the PC serial port
e Engine data can be logged and later analysed as graphs in BCLab
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e Auxiliary analog, digital and PWM-signals can be used to control or logg extra devices
e Sold as a kit containing; BC-box, wiring, programming cable, bypass connector and an installation CD

ADDITIONS IN GENERATION 3

What’s been added in generation 3 is:
e Complete 3D map for fuel and ignition.
0 Chose able size on both maps.
0 Able to choose how close it’s between load and rpm cells.
e  One extra PWM-output in BC1000G3
e  One or two completely tuneable digital outputs to control VVanos, Vtec, gear indicator etc.
e Cold start function for easy tuning of E85.

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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BC250 AND BC750, PRETUNED FOR A SPECIFIC MAKE AND MODEL

The BC250/750 is a new type of tuning box for turbo engines. It's a plug-in type box which is connected to
engine sensors and actuators, such as fuel injectors, camshaft sensor, manifold pressure sensor etc.

TuneCard

The BC250/750 can be loaded with different tuning parameters for different situations. The tuning parameters
are stored on a memory card, "TuneCard". To switch the tuning just insert the card in the Bc-box. The new card
is read in 5 seconds and the new tuning is immediately active. The card can then be removed from the BC-box.
The cards can be inserted while the engine is running.

Used as an alternative for tuning chips or serial programming

Simple installation, no need to modify the stock equipment

Plug-in connectors for most sensors/actuators

No need to break the seal on the stock ECU

Simple to build back to stock

The BC-box can be used in another car (may need different tuning)

Delivered with 3 TuneCard: Stock (no tuning), Economy (more power and best mileage) and Sport (maximum
power)

Special tuning parameters available, such as: Winter, Super Sport, StreetRace, Imobilizer, RPM-limit etc.

EXAMPLES SUPPORTED BY THE BC250G3

e
Original 150 hk - BC250 197 hk B
- Audi A3 1,8T 2001-2003 Original 150 hk - BC250 197 hk

- Skoda Octavia 1,8T 2001-2003 - Audi A6 1,8T 2001-2003
- VW Passat 1,8T 2001-2003

Original 225 hk - BC250 255 hk Original 150 hk - BC250 197 hk
- Audi TT 1,8T 2001-2003 - VW Golf 1,8T 2001-2003

Original 193-300 hk - BC250 240-375 hk Original 163-200 hk - BC250 197-240 hk
- Volvo V70 1997 -> - Volvo S/V40 2.0T
- Volov S/v40 T4, 2001 ->

Original 55-75 hk - BC250 62-80 hk
- Smart Pulse/Passion
- Smart Pulse/passion, Fourtwo, Roadster
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The BC250/750 is supplied with a car specific electrical harness, installation instructions with pictures and 3
TuneCards with different power levels. Extra blank TuneCards are sold separately.

The BC250 is available for most VAG 1.8Turbo engines 1996-2004 (Audi, VW, Seat, Skoda), Volvo S40&V70
Turbo and the Smart Turbo.

The BC750 is available for the Dodge Viper 1996 and forward

Please refer to our website www.civinco.com for the latest manuals and tuning examples for the specific model.

BC500G2 AND BC1000G2, TUNEABLE PIGGYBACK-BOX WITH PC SOFTWARE

The BC500/1000 differs from the BC250/750 in that they are not optimised for a specific engine but can be used
on just about any car/engine. This also includes engines with a larger than stock turbo, or natural aspirated
engines with installed turbo or supercharger. In these cases you must be able to tune the relevant tuning
parameters yourself using the BCLab software. The electrical harness differs in that it is a more general harness.
The harness can be supplied with or without certain plugs, such as injector plugs etc.

BC500/1000 features not available in the BC250/750:

< Activation of nitrous, water injection, extra injectors, gearshift indicator

e Mass airflow simulation using an extra MAP-sensor

e Control larger than stock injectors

e Tuned with the BCLab PC software

* Possibility to log data and afterwards view graphs in Windows

e Upto 16 inputs and 16 outputs

« Extra analog/digital and PWM in/outputs to control or log auxiliary equipment

EXAMPLES OF CARS TUNED WITH THE BC500/1000

Audi S2 - Larger than stock turbo

Audi S4 - Stock

Acrctic Cat (snowmobile) — Stock

BMW 3-series E36, E46, E90

Chrysler 300C - Hemi V8 Turbo

Dodge Viper - Supercharger and nitrous
Dodge Viper — Turbo

Dodge SRT10 — Supercharged

Honda Civic CRX 1.6 - Supercharger, racing fuel and nitrous
Honda Civic CRX 1.6 - Turbo

Mazda Miata — Turbo

Mazda Miata - Supercharged

Mitsubishi 3000 GT - Stock

Nissan 300 ZX — Stock

Porsche 944 turbo

Porsche 944 naturally aspirated driven on E85
Skoda Octavia RS - Larger than stock turbo
Subaru Impreza - Larger than stock turbo
Suzuki Hayabusa (MC) - Turbo

Toyota Supra - Single turbo

Toyota Celica - Larger than stock turbo
Toyota MR2 - Stock

Volvo S40 - Turbo

Volvo 740 Turbo - Stock

Volvo 360 — Turbo

Volvo 850 — larger than stock turbo MAF-sim
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VW Golf V6 - Turbo and Mass airflow simulation
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TECH SPECIFICATION OF THE BC500G3

The Box Frontpanel

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 preselected rpm chosen in BCLab, see section 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.

In- and outputs

In the BCLab software under section "BC-box settings-Advanced-BC Digital /0 mode" you will enter which
main mode to be used and thus also which connector pins to use. You will also under sections Ignition load, Fuel
load and PWM load which analog input to use for load measurement and base the tuning on.If the engine has a
MAP-sensor you will specify which pin this is connected to. Other engines may be better off basing the tuning
on the TP-sensor.

Digital in/outputs

The BC500 has 6 digital in/output-pairs (12 pins), where every input has its associated output. These are called:
Fuel A-FuelE(5 fuel channels), IgnitionA-IgnitionB (2 Ignition channels) and PWM (1 boost channel). One of the
signal-pairs can be used for different functions and cannot be used simultaneously. This is FuelE, IgnitionB and
PWM. The reason for organising the in/outputs in pairs is that when connecting a bypass-plug (instead of the
BC-box) then all channels will be short-circuited and the signals are unaffected (the engine behaves stock).
When the BC-box is connected, the box will modify the signals according to the Tuning parameters and send
them to the paired output.

The BC-box can thus be run in different modes where the pins have different functions:
e Mode

0 4 Fuel infout, FuelA-FuelD, pins 15-22
0 2 lgnition in/out, IgnitionA-IgnitionB, pins 11-14
o0 Boost control out, PWM_OUT, pin 5

e Mode2 - no longer activated

e Mode3

o0 5 Fuel infout, FuelA-FuelE, pins 15-22 & 11-12
o 1 lgnition in/out, IgnitionA, pins 13-14
o0 Boost control out, PWM_OUT, pin 5

e Mode4 - no longer activated

e Mode5

0 4 Fuel infout, FuelA-FuelD, pins 15-22
o0 1 lIgnition infout, IgnitionA, pins 13-14
0 Boost control infout, PWM_OUT/IN, pins 11-12

The rpm calculation is always based on IgnitionA, this signal can be taken from several places as long as you
know how many pulses per rev it has. Both IgnitionA and IgnitionB can be connected to crank/cam signals or
ECU signals to the Ignition module. The signals must be of the type 0V to 5-20V. Sometimes it is necessary to
use an amplifier to achieve the correct voltage level.
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PWM Out

The BC500G3 has one PWM output, PWM_OUT which in mode 1&3 is used to control the boost, but in mode5
can be used for other purposes. In the BC1000G3 there is an extra PWM output that can be tuned depending on
rpm or load.

Digital output

The BC500G3 has got one pure digital output, DigitalL_OUT. This can for example be used to control:
e  Gearshift indicator

e VANOS, VTEC etc.

e  Other accessories that you want to activate at a specific rpm or load.

The BC1000G3 has an extra digital output, Digital2_OUT.

Analog in/outputs

The BC has two analog infoutput pairs where every input has its associated output. These are called: Analogl
and Analog2. The basic idea with this is to limit the analog sensor signal (rpm dependant)l to a value which
represents the stock manifold pressure or Mass airflow. In the BCLab software, you will select which analog
sensor signal to base the tuning on. This selection is done at pages: Ignition load, Fuel load and PWM load.
Analog input

The BC has two more analog inputs which are pure inputs, thus the total is 4 analog inputs.

In the BC1000G3 all the in-outputs are doubled

Connector specification

Pin Color Name Pin Color Name

1 Black/whitgSignal Ground, GND Blue/red |IGNITION_A OUT
2 Gray 5V OUT Blue/white[IGNITION_A IN
3 Bl/yellow |DIGITAL 1 OUT 15 Green/wht|FUEL_D_OUT
4 Green ANALOG 4 IN 16 White FUEL_D_IN
5 Purple PWM OUT (boost) BrownfbtacFOEL € OUT
6 Blue ANALOG 3 IN FUEE—C—tN—
7 Yellow ANALOG 2 OUT FOEE—B—OUT
8 Red/green]ANALOG 2 IN Brown/grayFUELBIN
9 Ye/Gr ANALOG 1 OUT Brown/ye IFUEL A OUT

10 Red/yelloWANALOG 1 IN Brown/grayFUEL A IN

11 Black/green|IGB_OUT /Fl_ E_OUT / PWM_OUT Black Ground GND

12 Red/white |IGB IN/FI E IN/PWM IN Red +12V Power

BC250/500 pinout onthe BC-hox

2022 018 160 ] 108 6 42
Uidoddaaoooo
0odoodoodood

Power connections: Pin 1, 2, 23, 24:

1,23 Grounding. It's very important to achieve a good solid grounding. Use shortest possible
wires and always use both wires.

24 12V power. Connect this to a 12V power source which is switched by the ignition. The
current is less than 0.5 Amps.

2 5V output to power auxiliary sensors, max 50mA.
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Fuel injectors: Pins 15, 16, 17, 18, 19, 20, 21, 22:

The BC250/500 can connect up to 5 injectors (cylinders A-E). You will connect the BC
between the ECU and the injector. The in/outputs must be connected in pairs according to:
A(22-21), B(20-19), C(18-17), D(16-15), E(12-11).

(12), 16, 18, 20, 22 Fuel signal inputs to the BC-box from the ECU. The fuel signal shall be connected to the

BC-box instead of the injector. Pin 11,12 FI_E_IN/OUT is only used on 5cylinder engines
(instead of IgnitionB).

(11), 15, 17, 19, 21 Injector driver output from the BC-box. The injectors are connected here instead of to the

ECU.

Ignition : Pin 11, 12, 13, 14:

12,14

11,13

It's possible to control 2 ignition modules at the same time, IGNITION_A and
IGNITION_B with their in- and outputs. If only one ignition channel is required, then
IGNITION_B can be used for other purposes such as: a 5th fuel channel or control of the
boost valve.

In many cases there is no need to tune the ignition, in such cases it's sufficient to only sense
the rpm. This signal can be from the ignition system, the camsensor or the cranksensor.
Depending on the used signal you may have to connect an amplifier to achieve the correct
voltage level.

Ignition signal inputs to the BC-box from the ECU. The ignition signal shall be connected
to the BC-box instead of the ignition module.

Ignition outputs from the BC-box to the ignition modules (The BC-box cannot drive
ignition coils directly without an ignition module). The ignition modules are connected here
instead of to the ECU. They have to be connected input-output for each ignition module as:
A(14-13), B(12-11).

Analog signals: pins 4, 6, 8, 10, 7, 9:

10, 8,6, 4

0-5V analog signals Analogl-4. Normally used for measuring Manifold absolute pressure,
Mass airflow, knocksensor, throttle position or temperature. The BC-box can use all these
signals to tune fuel, boost, ignition etc. in the BCLab software.

Analogl-output, an analog output signal which can be voltage limited. It can be used to
hide the high MAP or Mass airflow value from the ECU. The output voltage is the same as
the input voltage at pin8(analogl) up to a certain maximum value. Any input above this
maximum value will only produce that maximum output value. The maximum value is
selected in BCLab at page Analog out-Analogl out.

Analog2-output. This output can be controlled in three ways:

The output can be a function of the Analog2 input value. For every input there will be a
certain output according to how you have tuned this function in BCLab.

The output can be voltage limited in the same manner as analog1.

When controlling the boost via PWM_IN/OUT (pins 11,12) this signal can be voltage
limited in a smarter way called limit trim.

Driver outputs: pins 3, 5,11:

11

5
3

The boost valve is controlled by a PWM output. Which pin you use for this is selected in
the BCLab-Configurations. The PWM output can also be used to control other devices
compatible with the PWM-type output (lamps, valves, motors etc.) The outputs can handle
3 Amps.

PWM output. Normally used to control the boostvalve when the ECU boost control signal
is connected to the PWM_IN BC-box input.

PWM output. Can be used to control the boost valve.

Digital output. Can be used to control gearshift indicator, vanos, vtec etc.

PWM input: pin 12:

12

PWM input. Can be used to connect the ECU boost control signal to the BC-box. This is
used for logging purposes or when you wish to use the Analog2-out "limit trim" function.
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The BC-box can be installed in three different ways.

Throttle position sensor
H
H 3
3 §
o -
§| il e
hd
i <
e Stock electrical harness
<
»
<
'y
Mass airflow sensor L_

Stock electrical harness

Example 1: ECU

The BC-box is connected directly to
injectors, sensors and boost control valve in
the engine bay. In this type of installation the
BC-box does not tune the ignition. The
camsensor signal is used to calculate the rpm.
This installation is used with the VAG 1.8T
engines, Smart, Volvo and most custom
projects.

Example 2: ECU

The BC-box is connected to the ECU
connector or another suitable connector in
the stock electrical harness. This installation
is used in the Dodge Viper generation 2.

Example 3:

In those cases where there are no suitable
connectors to use we use a general harness
without connectors. At suitable places in the
stock electrical harness, the stock wires are
cut and soldered to the BC harness. This
installation is used with the Honda CRX and
Mazda Miata.

Installing the BC250 inan Audi TT

Installation of BC in an Audi TT 1.8 Turbo.

Installation time 1.5 hrs.

No Connection
1-4 Fuel injectors

Type
Plug-in

5 Throttle position sensor Split connector

6 Boost control Plug-in
7 Mass airflow sensor

8 Camsensor Plug in
9 MAP sensor

Cable connector

Cable connector

Check our website www.civinco.com for the latest installation manuals and tuning examples.
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Connector Specification BC1000G3
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BCpin| Color Name Connect to
Master
1 white / black [signal GND Gnd
2 grey S5v out +5V to sensor supply
3 black / yellow |Digital 1 out
4 green analog4 in
violette PWM1 out
6 blue analog3 in MPX Internal MAP sensor signal
7 yellow annalog?2 out
8 red / green analog2 in
9 yellow / green |analogl out
10 red / yellow analogl in
11 black / green |Ilgn B out / PWM out
12 red / white Ign Bin/PWM In
13 blue / red Ignition A out
14 blue / white Ignition A'in
15 green / white [Fuel D_OUT Fuel injector
16 white Fuell D_IN ECU output
17 brown / black [Fuel C_OUT Fuel injector
18 brown / red Fuel C IN ECU output
19 brown /blue |Fuel B_OUT Fuel injector
20 brown /grey [Fuel B IN ECU output
21 brown / yellow [Fuel A OUT Fuel injector
22 brown / green [Fuel A _IN ECU output
23 black Power GND Gnd
24 red 12 V Power +12V, Key switched
BCpin Color Name Connect to
Slave
1 Il vhite 7black_[signal GND Gnd
2 grey 5v out +5V to sensor supply
3 white/yellow |Digital 2 out
4 orange analog4 in
5 white / violette [PWM 2 out
6 analog 3 in MPX MAP [Internally conn to Master MPX
7 -
8 brown analog2 in
9 _—
white / orange |analogl in
Iwhite /red lgnition A out
white / blue lgnition A in
green / white |Fuel H_OUT Fuel injector
white Fuel H_IN ECU output
brown / black |Fuel G_OUT Fuel injector
brown / red Fuel G_IN ECU output
brown / blue |Fuel F_OUT Fuel injector
brown /arey [Fuel F_IN ECU output
brown / vellow |Fuel E_OUT Fuel injector
brown / green |Fuel E_IN ECU output
black Power GND Gnd
red 12 V Power
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BCLABG3V 3.7

BCLAB FUNCTIONS IN GENERAL

The PC software BCLab is used to tune the BC500/1000. This software is also available as an upgrade to the
BC250/750 which is delivered with ready tuned TuneCards for those users who wish to do their own tuning. In
the below simplified example we will assume that we want to increase power by adjusting the maximum boost.
The BC500/1000 can just as well be used to tune a car with an aftermarket turbo/supercharger installation. The
tuning principles are the same but more tuning parameters may need adjustment.

The basic working principles for the BC-box is to measure the engine rpm, boost pressure, Mass airflow and/or
manifold pressure. Depending on the amount of air entering the engine the ECU will supply the correct amount
of fuel. When opening the throttle more air will enter the engine and thus the ECU will calculate a higher amount
of fuel. Depending on the rpm and airflow the ECU will also calculate the ignition advance.The difference
between boost pressure and manifold pressure is that the throttle is between them. When opening the throttle
more of the boost pressure will reach the manifold (and engine).

The turbo is capable of generating boost depending on rpm, which in turn determines the airflow into the engine.
In order to regulate the boost, the ECU uses a boost control valve to adjust the boost pressure. Close to the turbo
there is a boost pressure sensor that sends a feedback signal to the ECU of the actual boost pressure. The

ECU "knows" which boost to expect with a given boost control valve position (signal) and also knows the
maximum allowable boost.

That's why we must "hide" the real (higher) boost from the ECU.

The BC-box now increases the signal to the boost control valve in order to increase the boost pressure above the
stock maximum level. In order to keep the ECU happy we must limit the boost sensor signal to the ECU so that
it cannot "see" a higher boost level than stock. The Mass airflow signal to the ECU is limited in the same
manner. If the ECU would be allowed to "see" the higher airflow into the engine it would detect an abnormal
situation and set a fault light and shut down the engine. Since the engine with the higher boost pressure will see a
higher airflow, the BC-box must supply more fuel, adjust the ignition and completely take control of the boost
valve.

The amount of fuel is determined by engine rpm and manifold pressure (or Mass airflow). You will tune the fuel
for every rpm and every manifold pressure. It's like a grid where the number of cells equals (number of rpm
positions)x(number of manifold pressure positions).

For example: we only measure 3 rpm positions: 0-2000, 2001-4000 and 4001-6000. At the same time we only
measure 3 manifold pressure positions. This means we must tune 9 different cells in the grid. But the BC
actually measures 256x256=65536 cells. Luckily we don't have to tune all of these 65536 cells, the BC will
automatically do the calculation for us. Instead we will tune the rpm and airflow separately and the BC-box will
calculate all other combinations.

TUNING OF FUEL ENRICHMENT

Manifold Fuel Enrichment Calculated fuel values depending on boost pressure and rpm.
pressure depending on load (load
table)
2-3 bar 10 ms Fuel value 7 Fuel value 8 Fuel value 9
=10ms*1.0=10ms | =10ms*1.0=10ms =10ms*1.1=11ms
1-2 bar 2ms Fuel value 4 Fuel value 5 Fuel value 6
=2ms*1.0=2ms =2ms*1.0=2ms =2ms*1.1=2.2ms
0-1 bar 0ms Fuel value 1 Fuel value 2 Fuel value 3
=0ms*1.0=0ms =0ms*1.0=0ms =0ms*1.1=0ms
More fuel enrichment 100 % 100 % 110%
depending on rpm
rom 0-2000 rpm | 2001-4000 rpm | 4001-6000 rpm
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FUEL ENRICHMENT

The fuel enrichment is specified as how many ms (1/1000 of a second) the injector pulse is to be extended. A
typical injector pulse is 1-20 ms long from idle to full power. This means that 2ms fuel enrichment equals about
10% fuel enrichment at full power.

The first step in fuel tuning is based on manifold pressure. Normally the engine runs well without fuel
enrichment up to the manifold pressure the stock engine had. Above this pressure the BC-box must add fuel
enrichment.

The next step is to further tune the fuel enrichment depending on rpm. This is tuned as a % value to be multiplied
with the prior tuned fuel enrichment. The value 110% will result in 1.10*fuel enrichment (manifold pressure).
See page Fuel.

IGNITION RETARD

The ignition is also tuned in the same manner as the fuel enrichment. The normal method is to retard the ignition
at certain rpms when the manifold pressure is higher than stock. This is done to reduce the risk of detonation.
The first step is to tune the ignition retard in degrees as a function of manifold pressure.

The next step is to further adjust the ignition retard as a % value depending on rpm. The two tuning values are
then multiplied for a final ignition retard value. The value 110% will result in 1.10*ignition retard(manifold

pressure). See page Ignition

BOOST CONTROL

Tuning of the boost pressure is also done in BCLab, as a function of rpm and a selectable analog input. Usually
it's enough to only tune the boost as a function of rpm. In some cases you might want to also tune the boost as a
function of throttle position. In this case the boost is reduced when driving at part throttle thus increasing
"driveability" without sacrificing top power. The signal to the boostvalve is of the PWM type which can have a
value of 0-100%. Every % value will result in a specific boost pressure depending on the enginetype, rpm,
turbosize etc. To achieve a more stable boost pressure the pressure sensor sends a feedback signal to the BC-box
which can regulate the desired boost.

The first step in tuning boost is to set all tuning as a function of manifold pressure to 100%. Then you will tune
the boost as a function of rpm, this tuning is also done as a % value. The two % values are then multiplied to
form a final value sent to the boost valve.

50% x 50% = 25%

50% x 150% = 75%

200% x 50% = 100%

150% x 100% = 100% (The result can never exceed 100%)

See page PWM/Boost

SIGNAL LIMITING

In order to make the ECU accept the increased boost pressure, the BC-box will limit the pressure sensor signal
so that the ECU will never "see™ more than stock boost. The Mass airflow is limited in the same manner.

See page Analog out
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PAGE - GENERAL

ﬁCIVINCD BCLab - Newl. chc = o] =]
File Edt Communication iew Seftings Help

EC-box I TuneCard
—Data protection

Box serial number T General Dataset ID 106
Uncoded | code file

Baw encryption code

0000000000

1 Unlock box after upload
' Lock box after upload
—File Description

Todos reader/writer

I < Todos status >
Find writer | Disconnec:ll

Read Card | wdrite Card |

General l Ignitian l Fuel l P B oost l Analag

DATA PROTECTION:

The BC-box can be delivered locked or unlocked. The BC500/1000 are delivered unlocked while the BC250/750
are delivered locked. In order to use the BCLab software with your BC-box it must be unlocked or that you have
access to the correct code. All boxes with their associated TuneCards have a unique serialno and a unique
code.With access to the correct code you can unlock your box and adjust the tuning. The code is also required
when reading a locked TuneCard into the BCLab software.

A locked box means that you can only use a TuneCard which is encrypted for this specific BC-box or that the
box is unlocked via the serial port with the correct code.

An unlocked box will read all non-encrypted TuneCards with the correct Dataset-1D and also all TuneCards that
are encrypted for that specific box.

Lock/Unlock the Bc-box or TuneCard

Before unlocking the BC-box you must enter the correct box serialno and the correct 10-digit code. If you have

received your code in a codefile you can use this by klicking "Open code file".

e |Ifyou chose "Unlock after upload" the box will be left unlocked after updating the tuning in the box or on
the TuneCard.

e If you chose "Lock after upload" then the box/TuneCard will be left locked.

Why lock or unlock the BC-box?

If you wish to share your tuning with friends you must work with unlocked box and TuneCards.

If you wish to keep your tuning to yourself, then you must lock the box. Thus you will never risk anyone else to
see or use your tuning. You can also be safe that nobody can insert a TuneCard in your box and alter the tuning
or start the car (Antitheft).

Summary

Non-encrypted TuneCards can only write to unlocked boxes.

Non-encrypted Tunecards can lock all unlocked boxes.

Encrypted TuneCards with the correct 10-digit code can write to both locked/unlocked boxes.
Encrypted TuneCards with incorrect code cannot write to the box.

e Encrypted TuneCards can only lock/unlock a box with the correct code.

CIVINCO ENGINEERING AB = HILDEDALSGATAN 24 = SE-417 05 GOTEBORG = SWEDEN
TEL: +46-(0)31-22 08 10 = E-MAIL: INFO@CIVINCO.COM = WEB: WWW.CIVINCO.COM
18 (54)



BCLabG3 manual Jan 2008
VINCO

CHIPDRIVE STATUS/ USB STATUS / BC-BOX AS TUNECARD READER 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 RS-232 serial communication between PC and BC-box

e Chipdrive connected to the PC that read/writes TuneCards
e Use of the BC-box as a TuneCard reader when BC-box is connected via RS232

Direct communication with the box

EEWINED BCLab - Newl _clk

Ell.l: Edit Communication fiew

— Direct communication —
| < COM-Pat info >

Werify [1fia
Fead Wrike
zettings zettings

TuneCard

Handles the USB- communication with the BC500/1000.

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

Chipdrive reader

EEWIHED BCLab - Newl.c

FEile Edit Communication iew Eile  Edit Communication e
|
!
— Chipdrive reader/writer — — Todos reader/writer
< Chipdrive status > i | < Todaos statug >
Fird wariter Fird writer | Dizconnect

Fead Card | ‘wiite Card Fead Card | “wiite Card

il BC-box I TuneCard

Handles TuneCard readers if it’s connected to the PC. Currently supported readers are Chipdrive or Todos.
Find Reader - The program tests the connection with the Chipdrive reader

Write Card - Saves the BCLab current tuning to the TuneCard

Read Card - Reads the TuneCard tuning and displays them in BCLab
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BC-box as TuneCard writer
ﬁtwmcu BCLab - Newl cl

| File  Edit Communication iew

—Box az card writer
| < BC wiriter infa >

Check if card present

Wirite to card in box

il BC-box I TuneCard

Used when you want your PC-connected BC-box to read a TuneCard. This makes it possible to write TuneCards
without the Chipdrive.

Check - The program tests that the BC-box works as a TuneCard reader

Write - Saves the BCLab current tuning to the TuneCard inserted in the BC-box

NB! When you put a TuneCard in the box it reads the current tuning to the TuneCard which might change the
engine settings.

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 hard drive. They are not saved to the TuneCard or when you write to
the box.
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USE OF ALL PAGES WITH TABLES

Table Control

Uol)-uead uu Table Control

047 0,33 0.0

053] 043 oo o a2

0,78 053 0.0

0,94 063 0.0 H 4

1,09 072l 0o u q 3D Table Control

1,25|  0g2] 00 5 ¥ | 4 Wiew 30
141 092 o0 100 Scalex ||| 100 _Scae | IF 4iF N MaP
1.56 102 0.0 0 Set value | Srnonthert
172 111 0o 0 Setvalue i - * i ows
1232 -1I g} gg i mas —y —q Smoathern
2;1 q 1 ,41 |:|,|:| -EE'E 25'4 ﬂ ﬂ

All BCLab pages that have tuning tables also have a "Table Control" box or a “3D Table Control”. 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 klick on "Deg" or "%" in the 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
V 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
increase slope of the selected values in the bottom
4 decrease slope of the selected values in the top

4B 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.

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

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

Smoothen data
There are two functions that evens out the values between cells, e.g. to get rid of the “highs and lows”. You can
smoothen the cells both vertically and horizontally.

Smoothen Rows
If you have values on the first and last row and want to fill the rows evenly in between then you can
mark the area and click “Smoothen rows”
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ol 500 1000] 1500
013 _ _
o2 31 31 a1 ail
023 45 45 45 45|
03 58 58 58 58
44| 72 w2 w2 72l
052 85 B8E 86 86l

becomes |60 100 104 100 100

e  Smoothen Columns
If you have values on the first and last column and want to fill the cells in between you can mark the
area and click “Smoothen columns”

500] 1000|1500 o] 500] 1000] 1500]
10,0 ] = 100l
10,01 10,0]
10,01 10,01
10,01 10,0l
10,01 10,0]
10,00 10,01
10,00 becomes 10,0/

PAGE — IGNITION

For a better understanding of the tuning principles see chapter Ignition retard
IGNITION

ﬁ CIVINCO BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct communication 500]_1000]_1500]_2000]_2500] 2750]_3000] 3250 3500( 37so]_4o00| 4250 4500] 4750] so00] 55
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Werify Infa
Read it
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3D Table Control

- ¥ Yiew 3D
100 Scale® .l+ WMAP

Latl

0 Set value HI- + n Smoothemn

| Taws

ST %] N
moathem

win 56 Iﬂ ‘4 columng

Main Ignition

General

I Fuel ] PwM/Dighal out | Analog
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RPM and load resolution (number of cells)

You can adjust how many cells and what values the different axles should be. These settings are done in —
Settings — Ignition maps

The value shown in the left column depends on what kind of sensor you choose in “Used Analog Sensor”.

Adjust Ignition
Negative values equals retarded ignition (delayed ignition).
Positive values equals advanced ignition. The BC-box can only advance ignition under certain circumstances.

Civinco can to date advance the ignition in the following cases:

e Dodge Viper, all three generations. This is due to the crank and cam signals are of the digital type (non
inductive) and have a special pattern. Inductive sensors will need a special amplifier.

e All engines with distributor and an external ignition amplifier where the ignition pulses are symmetrical
with the rpm (2 times/revolution in a 4 cylinder engine)

e Inductive sensors will need a special amplifier.

Civinco can to date retard the ignition in the following cases:

e When the ECU ignition signal is low voltage (0-12V or 0-5V and does not drive the ignition coil directly).
The BC-box can retard two ignition channels simultaneously (4 channels with the BC1000).

e When the crank and camsignals are of the digital type, max 0-15V (non inductive), with a dutycycle
between 40-60% and max 2.5kHz at max rpm (equals 24 teeth at 6000rpm). Shortest pulselength is 100us.
Inductive sensors will need a special amplifier.

The ignition functions are continuously improved, call for the latest info.

View 3D MAP

Opens a window to view a 3D graph over actual ignition timing.

IGNAFUEL |

Ignition

[
n

gnition (ded)
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PAGE - FUEL

For a better understanding of the tuning principles see chapter Fuel enrichment

FUEL

ﬁ CIVINCO BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct 500[_1 nnDI 1500] znnnl 26n0]_2750(_an00[_3250]_3500]_3750]_400n(_4260]_4500[_4750]_5000] szsnl
[ < COM-Part info > 01 00 0,0 00 00 00 00 00 00 00 00 00 00 00

013 00 u u 00 u u 00 00 00 00 00 00 00 00 00 00 00 u,u

Verify Infa 027| 06 00 00 02 02 02 02 00 00 00 00 00 00 00 00 00

042 06 00 00 02 06 06 02 00 00 00 00 04 04 04 04 00

058 06 00 00 02 06 06 02 02 00 00 00 04 10 10 04 00

Read wirite 074 00 00 00 02 06 06 02 02 00 00 00 04 04 04 04 00

023 00 00 00 02 06 06 02 00 00 00 00 00 00 00 00 00

105 00 00 00 02 42 02 02 00 00 00 00 00 00 00 00 00

SEfn JW 12 00 00 00 00 00 00 040 00 00 00 00 00 00 00 00 00

) 13| 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Data protection 152 00 00 00 00 00 00 00 04 04 04 04 04 04 00 00 00

Box serial number 1BS 08 08 08 08 08 08 08 08 08 08 08 08 08 08 08 08

[Uncoded ] Open iEE| 06 0B B BB AR s s B s E e B B s

code file 193 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

Bow enciyption code 215 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

T — 23] 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40

24F| 48 48 48 48 48 48 45 48 48 45 48 48 48 48 43 48

% Unlock box after upload 2F3| 56 56 G5E 56 66 5B G5B 56 56 BB EE 56 5B EE 56 5B
" Lock box after upload 4 ﬂ

File Description

3D Table Control

fa sesex| lafllafl  Ver® |

0 Set value H I- Smoothem
| + raws
may [+25.4 M =
moathern
win 256 Iﬁ] .$ columng

l Temperature comection J
L General l Ignitian l Fuel l Pt / Digital out l Analag

You set for how long the fuel pulse is extended or shortened (in milliseconds) depending on the input signal and
the rpm.

RPM and load resolution (number of cells)

You can adjust how many cells and what values the different axles should be. These settings are done in —
Settings — Fuel maps

View 3D MAP

Opens a window to view a 3D graph over actual fuel settings.

= Fuel 3D MAP. AEE]
16N / FUEL
Fuel
L] L] L]
7%
%
£
[ a [
3
4
L] L] L]
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IAT COMPENSATION

ﬁ CIVINCO. BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct icati T fuel i
< COM-Part info > Lows temp fuel comection temp fuel corection fuel injection
i — O gl CEs] . U] e
Laws terperature limit Temperature corection

Read Wite S Y I R T A [slfEE e

BC-box TuneCard ! i

Data protection
Box serial number
Open

Uncoded | codefie

Box enciyption code
0000000000

" Unlock box after upload

" Lock box after upload
File Description

— Tempetature fuel
— Start up fuel (x10)

Temperatures

Main Fuel i

i\ General l Ignition J\ Fuel l Padtd / Digital out J\ Analog

Fuel temperature correction

In some cases there’s a need for more or less fuel depending on the intake air temperature. With this function
you set how much longer /shorter the fuel pulse should be when the engine temperature is low (low temperature
limit) or high (High temperature limit)

The BC-system needs to be connected to an IAT sensor.

Fuel injection, start up fuel

In some cases you have a need to give lots of extra fuel during start-up when it’s cold outside, mostly if your
engine runs on ethanol, E85.

With this function you can set how long the fuel pulse should be while cranking and the engine is cold (low
temperature limit). This fuel pulse gets shorter and shorter depending on how warm the engine is at start-up. If
the engine has reached “High temperature limit” there will be no start-up fuel.

The BC-system needs to be connected to water coolant temperature.

PAGE —PWM /DIGITAL OUT

For better understanding of the principles of tuning refer to chapter Boost control.

PWM SIGNALS

PWM is short for Pulse Width Modulation. This method can be considered equivalent to an analog output
voltage and is used for controlling devices (valves, motors etc.) that require somewhat higher power. In real life
the signal is actually a switched on/off type 12V signal. The switching occurs very quickly and is thus
"smoothened out". If the signal is on and off the same amount of time then the result will be equivalent of a 6V
output. The PWM output is specified in % where the equal on - equal off means 50%.
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The BC-box output will ground the output when active. This means that the controlled device must be 12V
supplied by other means. The value 100% means that the device is grounded all the time (active all the time) and
0% means no grounding (non active). The BC-box PWM output has a frequency of 38.6 Hz.

PWM 10% PWM 50% PWM 75%
12 12 12
Output g Output8 Output g
4
4 4
0
0 N 0 1 2 3 4
0 1 2 3 4 o N M 3 N
. Time (s
Time (s) Time (s) ©

The BC-box can use the PWM output to control:
e Boost valve

VTEC (variable camshaft)

Nitrous

Water injection

Gearshift indication

Normally the PWM uses pin 11 for boost control

PWM1 LoAD

ﬁ CIVINCO. BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct icati Hase WM foadion: Set PwWh signal in percent, bazed on selected Pt freq. = 38 Hz Cycletime: 26.3
< COMFort mfa > |Ana|og1 in > signal input. This setting iz also controlled by the  milliseconds. 100% value vields
"Puwitd RPM" tab. steady grounded output.
Werify Info Vot |V = =
172 1.72| 085 Table Control 0
1.88| 188 17.0 i
e i 203203 %5 =l .
213 219| 340 h 4
BC-b Jﬁ 234 234 4258 160
mh L e 250 250] 510 Ll wy
Data protection 266 288l sas o0
Eum sed”a"j”“mbe' Open 281 281 ean| | 100 _Scake% |
ncode v| codefie 297 297] 765 120
Bow enciyption code 313 313 850 100 M
1000000000 3.28) 328 935 i max 100 /
" Unlock box after upload Sdlad 1000 0 100 80 A
SE]| L EEE
" Lock box after upload o an /
File Description =57 =47 60 /
4,06 406
422 422 - /
4,38 438 20
453 453
469 469 0
484 484 = «© -] ] - o
- (=] = ("=} 3 w
00| 500 2 &5 3 & o® & &
-
PuMiload |  PwMipPM | Puhd 2 ] Digalout |

L General l |gnition l Fuel l PwM / Digital out Analog
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Base PWM Load on:

Determines which analog input to base the calculation of PWM output. The table values (0-100%) determines
the PWM output duty cycle value in percentage as a function of the selected analog input. The PWM output is
also controlled by the "PWM RPM" table. The "PWM Load" value is multiplied with the "PWM RPM" value to
form the final PWM output value.

Examples:

50% x 50% = 25%

50% x 150% = 75%

Boost pressure is normally controlled by throttle position so that the pressure is low when you push gently on the
accelerator. This makes it easier to create a fuel-efficient setting.

Run PWM as on/off switch

By selecting this option the PWM output is forced active (OV, grounded) as soon as the calculated PWM value is
above 50%. The function of the output then resembles an on/off switch. It can be used to turn on/off lamps,
relays etc.

Example:

Set the entire PWM Load table to 100% (no load influence)

Set the PWM RPM table at 0% up to 6500 rpm and at 100% above this rpm.

This results in PWM_Out is off up to 6500 rpm, and on above 6500rpm. If you connect a lamp between 12V and
PWM_Out you now have an rpm-indicator lamp.

PWM1RPM

ﬁ CIVINCO. BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct communication [ Ee=ee ot
- Set desired P'WH zignal in percent, bazed on engine RPR. Thiz setting is alzo controlled by the
< COM-Port infa » P Load tab

Werify Info APM |2
0oo|  0o.0 Table Control
5| 000 @
Read Wiite Tooo| 000 + .
1500| 000 h 4

2000] 000
BC-box TuneCard 00| 780 150

Data protection v |
Bow serial number LY P
e Dpen 3500 100 Scale % 125
NCOE: | codefile 4000
Baox enciyption code 4500 100 Setwalue || 100
0000000000 5000 min max
75
=+ Unlock bos after upload SHIL 0 100

" Lock box after upload
File Description

5500 50

25

o] ]
=]
= =1
(=11=]

——

8500 0

oeo
5000

2500
T500
10000

[ PwMilead | PwmMinpM | P 2 ] Do |

L General l |gnition l Fuel l PwM / Digital out Analog

The value 0-100% determines the PWM signals duty cycle in percentage depending on rpm.

If you choose to control a boost control valve then every PWM-value corresponds to a specific boost. The boost
for the different values differs and needs testing to be determined.

The PWM signal is also controlled from “PWM Load”. See page Run PWM as on/off switch.
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PWM RPM with Boost control

& CIvINCO. BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

e [ PWM PID Control activated. Analog3 - MPX 2. Shar
SetWalue in table to desired boast level This setting is alzo controlled by the P/t Load

< COM-Part info > tab.Select boost sensor in 'Box Settings'

Werify Info APM | bar
ooop 1,82 Table Control
500 1.85 e
Read it Tom| 1.9 5 +
1500) 1.93 ﬂ m
2000 1.97 2,0 ——
BC-box ) TuneCard 2500 2.0 v | q / e ——
Data protection
B i 2000 2.m =
U°“ s:"ad”“m Sl e FEm| 20 100 _ScaleZ || 45
heode: | codefie aoon|  2m
Bow enciyption code 45000 2.0 2 M
0000000000 S000f 2.0 i max 1.0
s Unlock box after upload Ecl] 1,99 0.03 2533
BODD|  1.97
" Lock box after upload
File Description eol 1.9
L 7000] 1.3 0.5
7500 1.9
8000] 1.9
8500| 1.87 0,0
000 1,85 =3 2 =] = 2
9500) 1.84 = = = 0 2
10000) 1.82 =

/M1 Load PWM1RPM | M 2 ] Digtelowt |
L General l Ignition l Fuel l PWwWH / Digital out Analog

If you chose PID-regulation of boost, you will specify desired boost at every rpm.

3D MaAP FOR PWM

™ 3D-map E@@ 3D-map B [=
e
il [~ 3D-map control

3D-map contral  lgnition © 3D-graph

~ & Fuel Ed

L & 3pgeh Boost map  Put

" Data

& P . Fress Cillo tate the graph

iess e olve theioaph 212 121 121 121 88 83 @8 83 88 166 166 164
204 133 123 123 83 89 B3 B9 83 168 168 1
9 134 124 124 80 &0 a0 30 80 170 170 17
el 125 126 126 81 81 91 91 81 172 172 17
0 M7 M7 M7 85 85 a5 85 85 180 180 16
73 8 w8 s 78 78 78 78 78 148 148 14
<65 85 a8 a8 72 72 72 12 72 136 136 13
57 81 81 31 66 B6 B8 B b6 124 124 12
43 g2 82 B2 59 B9 53 59 BS (12 12 11
1 73 73 73 53 53 53 53 53 0 im0 10
UM B4 B4 B4 47 47 47 47 47 88 89 84
% B3 63 B3 46 46 45 46 46 8BS  BS 86
98 61 Bl Bl 45 45 45 45 45 84 84 84
90 B0 B0 B0 43 43 43 43 43 @2 B2 82
e 58 58 58 42 4z 42 42 42 80 80 B0
s 57 57 57 41 41 41 41 41 78 18 78
g7 55 55 55 40 40 40 40 40 75 16 76

= 79 54 54 54 33 38 33 39 33 74 74 74
A 53 53 53 38 38 38 38 38 72 72 72
e 51 51 51 37 37 37 37 37 70 70 70
4 4 44 32 32 32 32 32 81 80 BN
s 37 %7 37 27 27 27 27 27 5O 50 &
a0 25 za 28 21 21 21 21 21 40 40 40
W@ 22 22 22 16 16 18 16 16 30 30 30
@2 15 15 15 11 11 11 11 11 za 20 20
@ 07 07 07 05 05 05 05 05 14 10 10
w00 00 o0 00 00 o0 00 00 o0 00 00 0

0 SO 00m TG0 2000, 2500, 00> AN  ADOD>  4AOD> O

ol | 2

While tuning PWM1 in BCLab you want to look at both rpm and load. You can also view the complete 3D Map
for boost pressure. The data is also shown as values in a text window.
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PWM2

ﬁ CIVINCO. BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct communication Base PWM2 load on:
[ < COM-Part infa > [AnalogZin |
haly | it | Wolt_| bar % Al Table Contiol 200
188 1.03 000
Read Wiite 20 1.01] 000 180
219 1.9| 000
BCh — 234 127 n0o 2
bow | TuneCar 250 1.34] 105
Data protection 266 142 7.0 v q 140
Bow serial number %
Open 2| 1e0] =15 | [0 Scale o
[Uncoded  +|  codefile 257|158 4200
Box enciyption code 313 166 525 100 M 100
OnnnOn i R |
344 182 735 [ oo 80
" Unlock box after upload 369 189 840 /
" Lock box after upload 375 1.97] 945 60 Y
File Description 391 2.05]100.0 /
405 213 40 /
422 221
438 229 2
453 236 0
e E § 5 B B 8 3
484| 252 - = = 2 = =& o
5.00 260 -
PwMlload | PwMIRPM | ez | Digialout |
L General l |gnition l Fuel l PwM / Digital out Analog

The BC1000G3 also has a PWM2 in the slave connector pin no 5 which can be separately tuned depending on
load or rpm.

DIGITAL OUTPUT 1&2
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File Edit Communication View Settings Help

Direct communication Digital outl Settings, [Master pin 3]
< COM-Part infa » Digital out 1, serwor input Analog 1 =

Werify Irfa
Fead ‘wirite Il Y ﬂ J j 7938
A A RPMOFF 4| IRl
BC-box i Analog ON - ¢ | | 2 ooy, Sensor

D ata protection Analog OFF ﬂ »| 498
Box serial number oeh FPM

Uncoded | codefie

Eosteiichpliohicods Digital out2 Settings. [Slave pin 3)

000000000 Digital out 2, sensar input ’m
& Unlock box after upload
" Lock box after upload
File Description

RPMON | [ »|[ao00
RPMOFF | [ »|[as0
AndlogON - o [ [ v| [098 o Sensar
Analog OFF ¢ | | »| [25a b

FiPt

PwMiload | PwMiRPM | PwMz ) m i

i\ General l Ignitian l Fuel l PwM / Digital out Analag
There is one digital output in the master and one in the slave which can be turned on and off depending rpm and
an optional analog input. The output is grounded when it’s turned on. This means that you connect +12V
separately from the battery or ignition key to whatever you would like to control (relay, light etc).
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RPM On At what rpm the output should be turned on.

RPM Off At what rpm the output should be turned off again.

Analog On At what analog signal the output should be turned on.

Analog Off At what analog signal the output should be turned of again.

The green area in the box next to each control shows when the output is turned on.

PAGE - ANALOG OuUT

For a better understanding of the tuning principles see chapter Signal limiting.

ANALOG1 ouT

& cIvINCO  BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct communication Analog 1 limiting output settings

< COM-Port info > Walues in table sets maximum voltage
Ve i oh Analog 1 out depending on RPM.
S ] Table Control when Analog 1 in is below the fimit
voltage, out voltage = in voltage.
Read write

BC-box TuneCard

3
Data protection v | Q v
Bow serial number e 100 Scale % /
Uncoded | codefile 4 /
Box enciyption code 100 M /
0000000000 min =g =)
% Unlock box after upload 0 5
" Lock box after upload
File Description 2
1
0
-3 -3 = = =
= =3 =3 =1 =
= wy =% o =
o 4 ~ =
=
Analog 1. out J\ Analog 2 out J
L General l |gnition l Fuel l P / Digital out l Analog

The table values (0-5V) determine the maximum analogl output signal voltage depending on rpm. Below this
maximum value the output is the same as the input voltage.
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ANALOGZ2 OUT

ﬁ CIVINCO. BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct communication Analog 2 out settings
| < COM-Pait infa > |Moda1, Analog2 limit (default] j
Yerify Info Analog 2 limit : :
RPM [ limit [v] Table Control Walues in table sets mavimum valtage

on Analog 2 out depending on FRPM.
Read Wrike: ggg :i o + When Analog 2 in iz belaw the limit
2 voltage, out voltage = in voltage.
1000] 445 Mo
BC-box TuneCard _1500) 443

Data protection 2000 45? v | ﬁ e ———=

(%]

Box serial number 25001 45 & —
[rooded =] comeh 3000 451 100 _Scak % | .
Uncoded | codefile ZEm| ags
Bow enciyption code 2000 4:59 5 Set value
0000000000 4500 469 mn max
=+ Unlock bos after upload 5000 484 0 5
" Lock box after upload 5500, 463 :
File Description BO00| 483
B500] 463
7000 489 1
7h00| 489
8000 489
go00] 485 0
3000 451 =2 =2 2 =1 )
9500|457 = 0 3 i a
10000] 453 =
[ rabglost | Analog2out |
L General l |gnition l Fuel l P/ / Digital out l Analog

Analog 2 out settings

The analog2 output can be run in 4 modes.

Model, Analog 2 limit
Sensor limiting in the same manner as Analog 1.

Mode2, Function of analog2 input
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File Edit Communication View Settings Help

Direct communication Analog 2 out settings
| < COM-Pait info » |Mod52, Function of &nalog2 in j

Yerify it Analog 2 out set
7 Table Control Curve generator
e Wite Gain DOffset

o gl
100 % +[oon wolt
ﬂ m Sat — Analog 2 out
BC-box TuneCard “

Shows 1:1

Data protection 125 314 5 .
Bow serial number 156 3.29) 100 Scale
[Oncoded =] Ltz 188 345 E ]
Uncoded > | codefis =18l agl .
Elox encryption code ﬁ 3:75 5 Set value
0000000000 TzEl| ase min max ,/
& Unlock box after upload 313 4,08 0 5 3 /
" Lock bow after upload 344 42
File Description 375 4.3 2 /
. 405| 455 g
438 471
469 471 1
500 471
0

0,00
158
312
4,69

Analog 1 out Analog 2 out J

L General l Ignition l Fuel l Pwihd / Digital out l Analog
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Analog?2 output is calculated as a function of Analog2 input. The relevant output values are specified in this
table.

The values in the table can quickly be entered using the Gain and Offset function. The values in the table will be
automatically calculated as:

Table value=Offset+[Input]*Gain

Mode3, Analog2 limit trim

Same function as Model, but with the addition of "limit trim". This function varies the limited signal to the ECU
in a special fashion. This is necessary with the VAG 1.8T engines as the ECU will detect a fault condition if it
tries to regulate the boost but nothing happens (due to sensor limiting). In this mode the BC-box will detect the
ECU trying to regulate boost and adjust the limited signal enough to make the ECU think it is actually regulating
boost. This only works when connecting the boost pressure feedback signal to the IGB_IN pin.

Mode4, Boost activated AN2 output

ﬁ CIVINCO BCLabG2 - Screendump_default_setting.cbc

File Edit Communication Wiew Settings Help

Direct communication Analog 2 out setlings
| < COM-Pott info > |M0de4, Boost activated AN 2 output j

Veiify o Boost sensor activation
e wiite Boost activation level ﬂ J ﬂ 084 bar

AMN2 offzet at activation ﬂ J j 018y
BC-box J: TuneCard " Fived output level  * Fixed output offset

Data protection
Box serial number
Open

Uncoded | codefie

Bow enciyption code
0000000000

& Unlock box after upload

" Lock box after upload
File Description

ALinalog 1 out J
L General l Ignition J\ Fuel l Pt / Digital out J\ Analog

This can control Analog2 out when you exceed a certain boost pressure (or any other analog input signal).
There are two options:

e Analog2 out is set to a certain value.
This is often used to tweak the AFR signal by connecting a resistance between Analog2 out and
the AFR signal.
e Analog?2 should be the value 1, add or subtract a certain voltage to the Analog2 input. This function is
used when you want to offset the AFR signal with a specific voltage at a specific boost pressure.
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Mass airflow simulation

When using mass airflow simulation the Analogl table is used to specify the Mass airflow simulation. For every
individual engine you must specify/tune which output signal to be generated based on rpm and manifold
pressure. The BC-box automatically calculates the product of rpm*(A/D-conversion of MAP sensor)*32.
Depending on this product the BC-box reads the table and finds the correct voltage to be used as Mass airflow
simulation signal.

& CIvINCO  BCLabG2 - Screendump_default_setting.cbc

File Edit Communication View Settings Help

Direct communication MAF-Simulation iz activated
< COM-Port infa » Enter the desired MAF-sianal for each RPM*MAP

Werify Infa

RPMMAP| MAFTY] Table Control
Read Wiite o 038 - | *
384 1.16
B2 1.3 Mo
BC-box TuneCard VB8 1.43 5
Data protection 1024 1.65 v | q
2 1536 1.82 =,
Baw serial number s 2 S ,71 00 Sode % | . /
Uncoded ~| codefile = 525 /
Box enciyption code 09 249 0 Set valug /
|UUUUUUUUUU E144 2.82 iin max 3 L.
+ Unlock bos after upload 192 a0e| | o 5 /
" Lock box after upload 12288 343 /
File Description 16384 34 2 =
24576 429 iy
32768 4.47
FEEE M 1 /
EB53E 4.47
0
= 2 b ]
e b =
e
ANT (MAF simlmit) ]| o B ] MAF-Sim SRR

i\ General l Ignition l Fuel l Fadtd / Digital out l Analog

Example:

Rpm: 3500 (3.5krpm)

MAP: 2.44 volt at MAP sensor

Product: 3.5*2.45*%1632=13994

Mass airflow sim signal: 3.43V (Closest table value is 12288)
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Mass airflow simulation limit
In some cases you have to limit the simulated signal on a specific rpm and hide it from the ECU, even though the
calculated mass airflow is higher. This limit is set in the table below.
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Direct communication Analog 1 limiting output settings
< COM-Port info > Yalues in table sets maximum voltage
oh Analog 1 out depending on RPk
Werify Info . T able Contiol ‘When Analog 1 inis below the limit
R | limit [] voltage, out voltage = in voltage.
Read Wiite 000 2237 +
500, 25
1000 273 Mo
BC-box TuneCard 1500, 230 5
Data protection 2000 308 v | Q Ry
i 2500) 325 P
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| codefile ==
3500| 343 ’—
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8500, 4.33 0
000 447 2 =3 2 = =
9500| 455 =S o = I3 =
10000] 4853 S
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L General l |gnition l Fuel l Pt / Digital out l Analog

MAIN MENU — FILE

Open
Opens a TuneCard tuning file which is previously saved on disk. The files are denoted .chc files.

Save
Saves the current BCLab settings to the presently open TuneCard file

Save As
Saves the current BCLab settings to a TuneCard file with a new name

Exit
Exits BCLab

MAIN MENU — EDIT

Undo
Undoes the latest pressed button

Redo
Redoes the latest "Undo"
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MAIN MENU — COMMUNICATION

ECIVINCD BCLab - 003 ekosport mafsim.chc
File Edit | Communication Yiew Settings Help

Toggle between Card and Direct communication  Chil+R
Direct ¢ Toggle between Card writers Crl+T

I <C Start Lagging F3

Weiify | lifim Analog 2 out get——————————————
in [v] | aut [v] Table Contr

Read Wiite oon 233
settings settings 03| 233 ;I [
063 233 - | _

BC-box I TuneCard _0.34] 243
1.25] 284 100 | Scale
i Data protection TREl  7aa B

For more details, see page General/Chipdrive status

Toggle between Card and Direct communication (Ctrl+R)
Toggles between communication with the BC-box and the TuneCard . Same as klicking on page “"BC-box” or
“TuneCard”.

Toggle between Card writers (Ctrl+T)
Toggles between different card readers. Supported readers are Chipdrive, Todos and the use of the BC-box as a
card reader.

Start Logging
Starts logging without opening the log window.

MAIN MENU — VIEW

LoG wINDOW

iZZ CIVINCD BCLab - Demologgfil_Skoda_RS_Ekonomi.chl
File “iew Log Settings Help

Select log file to open File inf i — Logging control
= B 10 -0 -400. Date 09 Time[ 15: Lenght
[Ssom ETEE T — L L START | CLEAR |
A Fullgas 3-4an_andsank, chl Free tet note
=3 CIVINCO Parsche DRIGINAL-tEndning.chl max avgtemp 575 ekosport 84%. Maveffekt = | Seconds to show whis logaing [10
&0 Demologgar bl motondtbildning Skoda_Gaspedalberoende. chl 227Hk@5250. Masmoment 34BN m@3900 Update interval [seconds] 0.1
Skoda_Original.chl
Smart_fullgas 3-4an_tdndsank2.chl ~Signal smoothing—————
RP smoothing factor IT
| Fower smoothing factor J1o
—Select signals to view
Select sighals Show on
400 - - - - 2000 ta vigk 2ind 'Y-Awis
' ' ' ' ¥ RPM [1pm]
i 1 m [~ MAF [bar]
350 ; ; - 6000 ™ Laddtiyck [bar]
E E / E E I~ Gaspedal [V]
' ' ' ' [ IGRET [Deg]
300 T 7 T i 2000 ™ IN Fuel [ms]
1 / H I/ 1 [~ TOT Fuel [ms]
250 . T ; I~ ADD FUEL [ms]

M S M R e e e M

+ 4000 I~ IGE In time [Deg]

200 VA L [~ AN1 [slave] [¥]

/ : / ' — RPM [ipm] [ ANZ (slave) [V]

T 0 T r 3000 [~ avgastryck [har]

' ' ' ' POWER [hp]
150 / -~ TORQUE ey | I AN4 lslave] V]

' ' ' - m, .

/ ' / ' ' I~ RPM Smoathing [rpm]
100 : : + + r 2000 ¥ POWER [hp]
— ' ' ; ; ¥ TORGUE [Hrm]
: : : [~ SPEED [krn/h]
su i | | | ‘ | | 1000 I A [t

' ' ' ' I ' ' ™ InFuel DC [%]

o i i i i | i i 0 I TetFuel DL [%]
=] i 2 w 2 (4 5 = a [~ Select/deselect al
= P - & P g o T =

Ti Current gear
e [:] C1C2630406068
|Shnw walue by clicking at a line. Zoom by clicking on the right mouse buttan, |
Czabyndon = Tst'f-scale  2nd'Y-scale
Export these I_ I
X 14 Q box settings to M T Jouto TS JAuto
Soroll left Scroll right Zoom In Zoom Out | Zoom out max | main program | RPM graph | min IAulU min IAulU
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The BCLab software can log all signals connected to the BC-box in realtime with 20Hz sampling frequency.
BCLab can also use these signals to calculate secondary values such as:

Engine power

Engine torque

Speed

Acceleration

Duty Cycle of stock fuel pulse and BC-box fuel pulse (used to detect 100% fuel situation)

BCLab shows all data in the logging graph. You may also save the data to disk for later viewing. Some of the
possible settings: Name all signals, many typical sensors to choose from, metric or US units, gearing at all gears,
etc.

Select log file to open
Double click on a saved log file to open it. Same function in File/Open. If single clicking on the file you will see
a preview on the comments on this log file, date and size. This will not open the file.

File information

At all logging the time and date will automatically be added to the file. You may also write your own comments
about this logrun in the "Free text note".

Starts, stops and erases the logging. Make sure your BC-box is connected via RS232.
& CIVINCO BCLab - 003 ekosport mafsim.chc M= B3
Eile Edit Communication Wiew Sefiro: Help
~R§-232 Status: yr———
< BC 1o DBATAT » e fusTload on: Set sl envichment, in miliseconds, bassd
[orakain = =0 on manifold pressure.
iite Fead
Vol bar -
ey e 016 000
031 024
_Data jon—————— | |07 032
5 _—vy | 063 040 o
peneoce e 078 048 |
bow serial nr 034 059
ke o 1.09)_ 063 1,35 | Set value
1,250 07| 4 min  max
box encruption code 141|073 5. K
[0o00000000 156 087 6 2]
172 09
& Unlack box after uplaad T8 102 @ = ow w3 on
€ Lock bos after upload 208 110 s e E I
~Current log data 219 118
RPM  [morm 234 1.2
AN1 _Lu,aw 250)_ 1,34
N2 [omy 256 1.4
AN3 053v 781 148
Fuel Load 1 Fuel RFM l Fuel optiors

[ Gereal ignifon | Fuel | PwM/Boost | Anaiogout

The log data is also shown in a realtime graph. A red marker shows the currently active tuning cell in the
load/rpm tables. This marker will enable you to quickly see where in the table the BC-box is working. This will
speed up the tuning process.

Seconds to show while logging
Specifies how many seconds of logging data are to be shown on the screen. If you have a slow computer you can
decrease this value for proper function. Normally we set this to 5-10 seconds.

Update interval

This specifies how often the live graph is updated while logging. If you have a slow computer you may need to
increase this value. Normally we set this value to 0.1-1 second.

Chart scale options

Sets the min and max displayed values on the Y-axis in the graph. If selected to Auto the program will adjust this
as necessary.
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Select signals to view

You will select the desired signals to view in the graph.

You can also choose if the signal is to be displayed on the 1st or 2nd Y-axis. This is practical if displaying two
signals which differ a lot in magnitude, which might otherwise make them difficult to see in the graph. Normally
we set the rpm to be displayed on the 2nd Y-axis while all other signals are displayed on the 1st Y-axis. This is
because the rpm value is often much larger than the rest of the signals.

Chart controls

Scroll left

Moves the graph to display earlier values (more to the left)
Scroll right

Moves the graph to display later values (more to the right)
Zoom in

Zooms in on the graph. Doubles the magnification

Zoom out

Zooms out on the graph. Haves the magnification

Zoom all

Zooms out on the graph so the whole graph is displayed
Redraw

Redraws the graph

Specific values in the graph

To see the value of a specific point in the graph you can click on it. To move the cursor right or left you can use
“Page up” or “Page down”.

Export these settings to box

If you have opened an old log file which has the tuning data saved in the log file, you can transfer these tuning
data to BCLab by clicking this button. This means that you can see the tuning used by the BC-box when the
logging was performed. This is useful if you find an old log file where the engine ran very well and want to use
these tuning data again.

Refer to chapter BC Log settings for more info on logging setup.
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Show RPM graph

== RPM Graph
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RPM graph shows the same values as the normal log window but the rpm is displayed on the x-axis. This
function is good when you want to analyze how different logged values vary depending on rpm. Normally you
use this for engine power, engine torque, Oxygen sensor etc.

Main menu File

Open
Opens a log file containing saved setups. These files are denoted .cbl files.

Save
Saves the current log file

Save As
Saves the current log file with a new name

Export log data
Saves the current log data shown in the log window, either as a picture or as a text file which can be opened in
Excel.

-
T . T T 1 J Arkiv Redigera Yisa Infoga Format Werktyg [ata Fonster Hjlp Acrobat
e ——— ™ DeHaeRdy | ®|lo-o (@& & & W we
:f’ : : Ariel <0 5| F x U B[ % 4% o -
o — : 1 & =]
;r! 2 | B | € | D E | F ] ¢
/
f:
f('

|
I
|
[
/
f TIME RPM AN ANZ AT
]
rf : :
Lo ; ;
N L7

2095 76B9.95 402344 35234
21 7BE9.79 402344 3 B5234
2 =

45

g
-

| =1

[
H

-

b1
o0 = AED
AN

]
i
2105 7ER9E1 402344 365234 i
211 7BEOA3 400344 355234 i
2115 768924 402344 355234 i
i

i

i

]

1

]t
-
u
g

212 7BGO06 402344 355234
2125 760808 402344 355234

213 7EGEED 402344 35E234
2135 7EBES1 402344 365234

214 7EEESE 402344 355234 001953

% 3

16,20

o

Tama [}]

-
=

Log window exported as a picture Log data exported to Excel
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MAIN MENU — SETTINGS

Jan 2008

BCLAB SETTINGS

¥&BrLab Settings : x|

COM Par -

Interface [Chl+T to toggle]
= Towitoka Chipdrive

& RS5-232 Connection

BC TuneCard
Reader / Wiiter

Ok | Cancel | Apply

Com-port

Use this to select the PC comport used to connect to the BC-box

Interface

Use this to select one of three ways to communicate with your BC-box and TuneCards.

Also refer to page General/Chipdrive status

BC-BOX SETTINGS

Standard

B1 CIVINCO) BCLabG2 - Box settings X

View Help

Standard box settings
todel presets

Model Pressts |General Dataset 1D 109 j

Ignition tables
Degres or [%]in Ignition tables ‘Degrees in Load table, Percent in RPM table j

RPM indicator
RPM Indicatar [Led 2] ﬂ J v | 5760 RPM

Standard l Advanced l Fuel J\ Ignition J\ Fuel options l FID Boost contral

Model preset

Dataset is a basic setup of the BCLab software in order to determine which functions, controls, menus and tables

are to be available. This is to simplify for the user and not show more controls than necessary.

Dataset 1D

This is an identification number (103-106) which specifies which type of TuneCard is used. This is also co-
ordinated with the BC-box firmware version. It's not possible to use different Dataset ID in the BC-box and on

the TuneCard.
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Swap degrees and percent in ignition table
This gives you the option of switching the load and rpm-table units (degrees and %). This the individual tuners
taste that determines what is best to use. It only has relevance if you intend to tune the ignition.

Fuel RPM Table Precision
This gives you the option of increasing the number of fuel rpm cells to tune (every 250rpm). In this case it will
not be possible to use the Analog2 output.

RPM ind (LED2)
Use this to select the rpm at which the red LED on the front panel will light up.
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BT CIVINCO. BCLabG2 - Box settings X
Wiew  Help
Advanced box settings
BC Digital /0 mode FPM Calculation [ign &)
BC Digital I/0 mode | pode1. 4 fuel, 2 Pt 5 pulses every pulses every
‘ meel, A e, S an. mnen j ’2_ cycle [2 revs) ’2_ cypcle, slave BC
Ignition 1 ﬂ 4 ﬂ
anition mode [master] ‘Ignition advance and retard j
Sequential fuel or not
ot e ‘Ignition advance and retard j * 1 fuel pulse per cycle [default)
- " 2 fuel pulses per cycle
S Analog input syncronisation
IRl S it Sty ‘Enrichment ewery fuel pulze j Update analog value once every engine cyclst
Base Acc Enrichment on ‘Ana\ng'\ in j lothenise B0 times/sec)
: [™ Anl sync [ An3sync
Ao Enrichment by ‘Add\ng fuel pulse width j ™ An2 sync I &nd sinc
Temperature sens analog in ‘Ana\ogal in j Bk bl
WAF smulation Boost sensor Boost Limnit
[~ Enable MAF-Sim fndogsin v [5.00 ¥ 4 |
MAF Sk analog out ‘Ana\ogT out j Wiew cardbyte
i - Click to view dataset,
el e ‘Ana\ogW in j Dbl click to view coded data.
Standard l l Fuel J\ Ignition J\ Fuel optionz l PID Boost control
oK

Enable By Pass mode
Used to let all input signals pass through the BC-box without being altered. This will be the same as using the
mechanical bypass plug.
This only works in the following case:
e Boost control must be connected to PWM In/Out pins 11-12 and be run in Mode5
e The use of Dataset ID 106 or higher

What actually happens is that all tables are zeroed, the PID regulation is deactivated and the program runs in
model. This means that all signals will pass through the BC-box without being altered.

BC digital i/o mode

This is where the main mode of operation is determined and which connector pins are used for what. At the
pages Ignition load, Fuel load and PWM load you will specify which analog input to be used to measure load or
to base the tuning on. If the engine has a MAP sensor, you will specify which pin this is connected to, other
engines may want to base the tuning on the throttle position.

Digital in and outputs

The BC500 has 6 digital in/output-pairs (12 pins), where every input has its associated output. These are called:
Fuel A-FuelE(5 fuel channels), IgnitionA-IgnitionB (2 Ignition channels) and PWM (1 boost channel). One of the
signal-pairs can be used for different functions and cannot be used simultaneously. This is FuelE, IgnitionB and
PWM. The reason for organising the in/outputs in pairs is that when connecting a bypass-plug (instead of the
BC-box) then all channels will be short-circuited and the signals are unaffected (the engine behaves stock).
When the BC-box is connected, the box will modify the signals according to the Tuning parameters and send
them to the paired output.

BC digital i/o modes
The BC-box can thus be run in different modes where the pins have different functions:
e Model
0 4 Fuel infout, FuelA-FuelD, pins 15-22
0 2 lgnition in/out, IgnitionA-IgnitionB, pins 11-14
0 Boost control out, PWM_OUT, pin 5
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e Mode2, no longer activated
e Mode3
o0 5 Fuel infout, FuelA-FuelE, pins 15-22 & 11-12
o0 1 Ignition infout, IgnitionA, pins 13-14
0 Boost control out, PWM_OUT, pin 5
e Mode4, no longer activated
. Mode5
0 4 Fuel infout, FuelA-FuelD, pins 15-22
o 1 lIgnition infout, IgnitionA, pins 13-14
0 Boost control infout, PWM_OUT/IN, pins 11-12

Digital out
The BC500 has one pure digital output, PWM_OUT which in model1&3 is used to control the boost, but in
mode5 can be used for other purposes.

Analog in and outputs

The BC has two analog infoutput pairs where every input has its associated output. These are called: Analogl
and Analog2. The basic idea with this is to limit the analog sensor signal (rpm dependant)l to a value which
represents the stock manifold pressure or Mass airflow. In the BCLab software, you will select which analog
sensor signal to base the tuning on. This selection is done at pages: Ignition load, Fuel load and PWM load.
Analog input

The BC has one more analog input which is a pure input, thus the total is 3 analog inputs.

Ign RPM Table Precision

Used to set the precision in the ignition rpm table.
Low equals values from -200 to +198

High equals values from -100 to +99

Ignition Mode master
Setting used to specify if the ignition can only be retarded or both retarded and advanced
Refer to Page Ignition for more info on this subject.

Ignition Mode slave

Setting used to specify if the ignition can only be retarded or both retarded and advanced

The slave setting is only relevant with the BC1000. This BC-box has two PCB cards where one is the master and
the other the slave.

Fuel enrichment strategy

Setting to specify how the acceleration fuel enrichment pulse are to be applied; Add acc pulse to all fuel pulses
or only to one fuelpulse per engine cycle. If choosing add to all fuel pulses, sometimes this will result in too
much fuel as the ECU sometimes generates more than one fuelpulse per engine cycle, typically during
acceleration.

Base Acceleration Enrichment on
Selects the analog input to base the BC-box generated acceleration fuel enrichment on(in the case such is used).

Acceleration Enrichment performed by
Selects if the acc fuel pulse are to be generated by quickly increase the MAP sensor signal (and thus tricking the
ECU to generate the acc pulses) or by letting the BC-box generate the acc pulses.

Enrichment
When MAF simulation is active you have to control acceleration fuel enrichment. This is done by setting which
sensor the enrichment is based on. In this case it would be Analog3, which is the accelerator pedal.
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Enable MAFSIM

This activates the Mass airflow simulation. When the engine has a stock Mass airflow sensor this can be
removed and the signal to the ECU is generated by the BC-box with the help of an internal MAP sensor.
This deactivates all other previous tuning for Analog1/2 output.

MAF SIM analog out
Selects which analog output is to generate the simulated Mass airflow signal. This signal must then be connected
to the ECU.

MAF SIM MAP signal
Selects which analog input is used to measure the MAP signal. The internal MAP sensor is always connected to
Analog3.

MAF SIM limit
Indicates if the simulated MAF-signal should be limited. If this would be the case the MAF-SIM limit table is
used. This also makes the Analog2-table inactive.

RPM Calculation

The BC-box always uses IgnitionA to calculate the rpm. The signal can be from various sources though as long
as we know how many pulses per rev is generated. Both IgnitionA and IgnitionB can be connected to cam and
cranksignals or the ECU driver signals to the ignition module. It's important that the signals are of OV to 5-20V
type. Some signals are too weak and must use an amplifier to achieve this voltage level.

To get the correct rpm calculation you must specify how many pulses per engine cycle (not engine revs) are
present at IgnitionA. If a slave is connected (BC1000) then the correct value must be entered in the right control
as well.

Analog input settings

Specifies if any analog input channel is to be measured synchronised with the engine cycle. Sometimes it's an
advantage to synchronise the MAP sensor as this can otherwise be somewhat unstable. This can be a
disadvantage for amongst others the ignition adjustment.

Boost options

Here you can select which analog input channel measures the boost. Normally this is the same as the MAP
sensor (if installed). "Boost limit" is a safety feature where you can set a voltage level (corresponding to a certain
boost level) above which the BC-box tries to reduce the boost to the base level and at the same time releases all
sensor limiting to allow the ECU to perform its own safety features.

View cardbyte
Can be used as an advanced debugger tool where you can view all tuning on the TuneCard.
We do recommend that you rather use the Setting viewer for this purpose.
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B1 CIVINCO) BCLabG2 - Box settings X
View Help
3D RPM and MAP Table set ] o
RPM resolution 4 3 i

J J 0 o 017 500

MaP resolution ﬂ J vnie i 0,33 1000

Increase Decrease 043 1500

value value 064 2000

0,80 2500

Ignition setting 035 2750

3D map siz2 {13 1pm 11 analog v taf| 3000

142 3250

Base ignition load on: 174 3500

- 208 3780

Analogd in j ) |D j 5o 4000

4250

4500

4750

5000

5500

EO00

E500

Standard l Advanced l Fuel J\ 1gmition J\ Fuel options l PID Boost contral
OK

3D ignition map size

Choose map size (number of cells in the ignition map)
e 18rpmx 11 load
e 15rpmx 13 load
e 11rpmx18load

Base ignition load on:

Determines which analog input should be used to calculate ignition. “AnalogX in minus AnalogY in” is used to
base the calculation on the difference between two signals. A common example is to use Analogl_in —
Analogl_out, if this is the MAP signal, and limit the output to the ECU. If the signals aren’t limited the output
signal is the same as the input signal, the difference is then OV. If you at a specific moment limit the signal from
4.5V to 3.5V the difference is 1V, you can then retard the ignition even more because the ECU can’t see the real
signal.

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

Increase

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

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

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

Convert map to new axis
If you’ve already done a tuning map it’s still possible to convert the map to a different number of cells or area of
measurement. See page Fuel settings for more information.
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B1 CIVINCO) BCLabG2 - Box settings X
View Help

3D RPM and MAP axis set ] A Convert map to new axis settings

RPM resolution ﬂ J _I' 250 pm = WRE] 500 1] Click to save curent fuel map |

et I D mICE o1sf| 1000 2) Adfust the RPM and MAF resoltion,
027 1500 sensor definitions etc.

| D 042 2000 i
ns:ﬁ;e e\gﬁ?e Insert 10w 058 2500 3) Click to convert saved map |

0.74 2780

3D fuel options 089 3000

90 map size 13 prn % 18 analog hd 1315 gégg

Basze fuel load on: 1:35 3750

fnalog3in - w| =0 ~| 152|| 4000
168 4250
1,84 4500
193 4750
218 5000
2.31 5250
245 5500
259 5750

5000
Standard l Advanced l J\ Ignition J\ Fuel options l FID Boost contral
u]:8

Base fuel load on:

Determines which analog input should be used to calculate fuel enrichment. “AnalogX in minus AnalogY in” is
used to base the calculation on the difference between two signals. A common example is to use Analogl_in —
Analogl_out, if this is the MAP signal, and limit the output to the ECU. If the signals aren’t limited the output
signal is the same as the input signal, the difference is then OV. If you at a specific moment limit the signal from
4.5V to 3.5V the difference is 1V, you can then give fuel enrichment proportional to the difference. The ECU
doesn’t see the pressure difference and because of this can’t compensate the fuel.

3D fuel options
3D map size
This is where you set how large the main fuel map should be.

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

Increase

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

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

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

Convert map to new axis
If you’ve already done a tuning map it’s still possible to convert the map to a different number of cells or area of
measurement.
1) Start off by saving current map by clicking “Save current map”. The current map is then saved in a new
window
2) You can now change all the settings. (Change size, which rpm and load should be on the different axis,
change MAP sensor etc)
3) Click “Convert saved map” and BCLab automatically converts the map and adjusts all the fuel cells.
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Carefully check that the map was converted the way you intended. If you convert a map from 0-8000 rpm and
decrease it to 0-5000 rpm the values are converted correctly. If you convert a map from 0-5000 rpm and increase
it to 0-8000 rpm the BCLab converts the area 5000-8000 rpm with the same values that you had at 5000 rpm.
This is the best guess the program is able to do.

Fuel options

B3 CIVINCO, BCLahG?2 - Box settings 3
Wiew Help

Boost fuel enrichment method

' Eutended stock pulse, one addition per cycle
 Synchronized exltra injectors, iggered by stock pulse on input
100 Hz, PwM controlled exbia injectors.

Base fuel calibration
Set percentage of orginal injector pulse to

be used. Injector pulse oftset in milizeconds.
I I I N

& Timsame  Trmindividual

fuel

Threshold change/sample Gan  max fuel Sustain  max time
|5.66E6EE [1.2v/3amp [235% [1.36ms |4 5437 | 5
Al 121 | 11— -

The AE sensor iz sampled every 0,05s. When the change > Threshold, resulting AE fuel will be:
5.8ms » gain % sensor change. The AE fuel will then decline every .05z by the factor sustain %.

Rev Limit Force injector to open
Fuel cut RPM RPM Boostlevel  Fuel Pulse [ms]

7a00 B500 279 19,7
SN AT 15 AL I T O B
Standard l Advanced l Fuel J\ Ignition J\ {Fuei options PID Boost contral
0K

Boost fuel enrichment method

Extended stock pulse
Enriches the fuel by extending the stock fuel pulse. This is the most common method.

Synchronized extra injector
When you use extra injectors to supply the fuel enrichment.

100 Hz PWM

Used when you don't want to synchronise the fuel enrichment with the rpm, but only "spray" fuel enrichment.
This is not a method we normally recommend, it's normally better to use the “synchronised extra injector
method”.

Base fuel Calibration:

There is a possibility to compensate if you have mounted larger injectors than stock. You can both compensate
for different size and different start delay times (percent and offset). You can even make the adjustment
individually for each injector. Click "Trim individual” if you need to adjust individual cylinders fuel supply.
Injector size

Specifies stock injector size in relation to the new injector size. If you have doubled the size of the new injector
the % value is 50%. This means that the BC-system shorten all the stock pulses to half, to compensate for the
double size injectors.

Injector offset

The offset value is a measure of how fast the new injector will open and close in relation to the stock one. This is
most noticeable at low load (idle) when the injectors have a short pulse. If you know the exact specs of the stock
and new injectors it's possible to calculate the offset but this is seldom the case. You are left to test this at idle to
find the correct value. You can start by selecting 0 ms. It also compensates for the fact that if you half the
injector pulses, the idle pulses may be below the time where the injector shoots fuel at all (typically 1 ms)
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How to tune the Injector size and offset

First you specify the injector size relation. This will then make sure you have the "big picture” correct. This will
make the engine run correctly on high load and at long fuel pulses.

When you have the right fuel for full load, quite often the pulses on idle will be overcompensated so you have to
add some offset fuel. Normally an injector starts to give fuel for pulses over 1 ms, so at 2 ms fuel pulses, the
engine actually only get 1 ms fuel. If the stock idle pulses are 2 ms and you halve it with the injector size
compensation, the engine will not get any fuel with only 1 ms pulses. By adding some offset (0.5ms in this case
with double size injectors) you will be back on same idle fuel as before. These 0.5 ms will not affect the full load
so much. Theoretically about 0.5/20=2.5%

Acceleration fuel enrichment:

The BC-box can also add acceleration fuel when performing a quick acceleration. This function is based on an
analog input, usually the throttle position. The BC-box measures the throttle position 20 times per second and
can then compare the current position with the last one and thus detect a rapid throttle movement. Which sensor
to use and which strategy to use is selected in Box-settings, Enrichment.

The acceleration fuel enrichment is controlled by three parameters, Gain, Threshold and Sustain. The actual
result will be extended fuel pulse in ms or a voltage increase for the Mass airflow simulation, depending on the
chosen strategy.

Gain determines the fuel pulse at a certain throttle movement according to : Acc pulse=Gain*[currentTPS-
lastTPS]. This means that a larger Gain will result in a longer acc pulse.

Threshold determines the minimum throttle change to result in any acc pulse. If you select this value to 255 there
will never be any acc pulses.

Sustain determines for how long the acc pulse will remain. If the BC-box detected an acceleration situation and
calculated the first acc pulse to be 1 ms, then the next acc pulse will be 1 ms multiplied by the sustain value. So
if Sustain is 50% the next acc pulse will be 0.5 ms, then 0.25 ms and so on. The Sustain value 255 equals 100%
and 0 equals 0%. The value 0 means that only one acc pulse per event is generated.

Rev Limit:

Fuel cut
Select an rpm when all fuel is cut off.

RPM to allow open injectors & Boost level to open injectors
It's possible to force the injectors fully open when reaching a certain boost and at the same time be above a
certain rpm. This is used to supply the maximum possible fuel.
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PID BOOST CONTROL
E3 CIVINCO BCLabG2 - Box settings @
View Help
PWwH1 PID Regulator
v Activate Boost control PID closed loop control
Boost sensar is selected in Box settings.
F [Propartionall | [Sum) D [Difference]
3z 26 28
JETI = < 1
Eoost control init value
7E.9%
1 I
Standard l Advanced J\ Fuel J\ Ignition J\ Fuel optiohs l PID Boost control
oK

Sometimes you may want to use feedback information to regulate the boost pressure. This is done with an
advanced PID-regulation algorithm that controls the boost valve output signal depending on the boost pressure
feedback signal.

The BC-box measures the current boost feedback signal and compares this with the desired (tuned) boost level.
If they are not the same there is an error present. If you open the throttle and the desired boost level rises then the
regulating algorithm controls in which way that boost level is reached. If the boost level is to small the signal to
the boost valve will increase a bit and vice versa at too high boost (called Gain or P-factor). If there has been an
error for a longer time the boost valve output will increase a bit faster (Integration or I-factor). If the boost level
changes rapidly the signal must be dampened in order for the boost not to pass the desired level. (Derivation or
D-factor).

PWM output=Error*P + Long time error*| + Rate of change*D
The use of this function calls for knowledge in regulation theory and is not further addressed in this manual.
More information and a manual are available from Civinco.

See page PWM RPM for more info on how to enter values in the PWM_RPM table when using PID-regulation.

CIVINCO ENGINEERING AB = HILDEDALSGATAN 24 = SE-417 05 GOTEBORG = SWEDEN
TEL: +46-(0)31-22 08 10 = E-MAIL: INFO@CIVINCO.COM = WEB: WWW.CIVINCO.COM
48 (54)



BCLabG3 manual Jan 2008
VINCO
BC LOG SETTINGS
B3 CIVINCO. BCLabG2 - Log settings =3
Signal name and selection of log sensor Car weight
Custom MName Sensor & kg O |bs W
RPM [RPM FiPM > :
ANT I anq Analog 054 v Gearing
N2 In sy Analog 05V w & kmth O omph O omfs Help
ANIIn a3 Analog 0-54 hd Gearing for different gears [zpeed @ 1000pm)
AN4In | apg nalog 054 v 1 2 3 4 5 6
IGMITION |,GiTION lanition+- r i F & [ 6
IN Fuel [|N Fuel Fuel v -
TOT Fuel [TAT Fuel Fuel o Power settings
ADD Fuel |aDD FUEL Fuelt- i & MmO fi-bs
P In Time | Pt I time Pitd In hd Maximum hp showed in graph 1500
ANT Out |aM1 Out Analog 0-5Y hd i :
ANZ DUt [5M2 Out el 05 0 Minimum hp showed in araph [z
PI\'::FDMI Pk Out P/ Out 0-100% hd Air resistance [Cw] ’—U Frontal area [m2] ’—2
el - -
A1 [slave) LAN-I-1F[ZEVE] .::‘:IIDD:‘D-W i Air denzity [ka/m3] [Morm 1.225 at sea level] [ 1225
AN2 [slave] |aN2 (siave) Analog 0-5Y bt Transmission lass at Orpm at E000rpm
AN3 [slave] [N [slave) fnalog 0-5Y g i b 2 it IS
AN [slave] [AM4 [slave) Analog 05V s Loq file: settlpgs
DIption | Smooth RPH APM o Default log file name
POWER |POWER Power 7 |BCLab_Lag_
TORQLE |TORGUE Targue = [ Auto save log file without showing a naming dialog
SFEED |SPEED Speed -
ACCELERATION |ACCELERATION Aecel - [ Log tafile. without showing real time graph
IN Fuel DC ||y Fuel DC Fuel DC bl M awimal log length per file: 5.0 minutes
TOT Fuel DE |07 Fuel DC Fuel DC v
P2 | Pyghi2 Dut P Out 0-100% =
Digl Out |pig1 Analog 08 bt Cancel ‘ 0K
Dig2 Out |pig2 Analog_0-54 |

Signal name and selection of log sensor

Normally the BCLab software will log 20 different signals. These signals have different basenames which you
can see in the left column. In the second column you can chose your own names for the same signals. If you
know the type of sensor the signals are you can specify this and the graphs will present the correct actual values.
Also refer to Sensor specification for more info on this subject

Car setting

Set the vehicle weight. Used in calculation of engine power.

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.

Other settings

Autosave
Selected if you wish the program to automatically save the log file after a log run. The name will be generated
with date, time and the name selected in the lower textbox.

Default settings in log file

This gives you the possibility to chose the default log settings when starting the BCLab software. It is controlled
by the file Default_Logg_Settings.cbl which is located in the same folder as the BCLab program was installed
in. This file is opened every time the BCLab is started. You can open this file as any other log file. Do the
desired changes and save again.

Import default log sensors
If you open an old log file that doesn’t have all the new log sensor definitions, you can set all the missing sensor
definitions to the open log file.
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Engine Power settings

In order for the power to be exactly calculated you need to know the exact weight of the car, the air resistance,
gear ratio, the transmission losses and you must drive on a flat surface. On the other hand if you compare two log
runs where you drove on the same road you can see which of the runs that gave the best power. You will also see
this from the graph where you can measure the time between two rpms.

Minimum/Maximum levels

Here you can specify between which power levels to show the graph. This is used to avoid strange power values
for example when the rpm decreases (which mathematically equals negative power).

Air resistance

If you know the cars air resistance (Cw) and cross section area you can use this to compensate the calculated
power. These values are often found in the cars manual or repair handbook. A typical Cw value are between 0.3
to 0.35. A midsize car often has a cross section area of about 2 m2,

(The actual formula is F=k*V & P=F*V=>P=k*V"2)

You can approximate your cars air resistance from the top speed and top power according to the formula:
Air_resistance=Maxpower/(Maxspeed/3.6)"2. Power in W speed in km/h.

BC SENSOR VIEWER

CIVINCO SA500/SA1000 Interface Software - Sensor settings

Open zenszor definition Sensor lester [converter] Linear control Table Control In In In Out

Wigw saved tuning sensor Irc [y Out [ Yalt Walue 2 + V] %] [60] | [bar]
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’—Ll 047|094 24) 032
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Save as new sensor Sensor data Dol o 40l 04s
MySensar Unit Digits Gain Offset 108 M g ?g 23 g gg ggi
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in signal
Select tuning sensors l Sensor viewer J oK.

In this section you can view, set and save all the sensor settings. Both log sensors and tuning sensors.

There are three types of sensors; Linear and table entered.

Linear — Saved as a straight line that translates the voltage to a certain value.

Linear 2 —complement — Saved as a straight line but adapted to also be able to send negative numbers from the
box to the computer. Typically used for ignition.

Table sensors — Saved in a 33 row table with 0.16V between the rows. You can change the data for every
voltage which makes it possible to have nonlinear sensors such as temperature sensors etc.

If you know the voltage at various actual sensor values, this can be used in the program to display the actual
sensor values(pressure, speed, gear etc) instead of the voltage.
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Open sensor definition
You can open an already saved tuning or log sensor.

Save as new sensor
If you have redefined or created a new sensor this is where you save it. NB! If you save the new sensor with a
name from the list the old sensor definition will be changed.

Choose what kind of sensor you’ve created and fill in the right box.
At last you choose if the sensor is tuning sensor, log sensor or both.

The sensors used for tuning are saved in the “.ini” file and should be in the catalogue where you installed the
program.

The log sensors are saved in each log file (xxx.cbl) and you choose where you want them on your hard drive.
The sensors that are always there when you start the program are saved in a “default_log_settings.cbl” file and
should be in the catalogue where you installed the program.

Sensor tester
A calculator for testing sensors by giving it a voltage or a desired data and calculate the other unit.

Linear control
To create or modify a linear or a linear 2-complement sensor you set two values along the line.

Table control

If you’re using a table sensor this function helps you to freely modify all the values in the table. You’re also able
to modify the table by entering the values directly in the table.

Used Analog Sensor

CIVINCO BCLabG2 - Sensor settings

Used Analog Sensors for tuning
Select sensor lype uzed for guidance when tuning
Analog 1

Analog_[-5Y -
Analog 2
Analog_0-5Y -
Analog 3
Analog 4
Wipe_laT_C -

Select tuning sensors l Senzar viewer J

You can connect many different sensors and transmitters to the BC-box. Usually these are the cars original
sensors. The sensor definitions translate the voltage to the accurate unit that the sensors are supposed to measure
e.g. temperature or pressure.
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Used Analog Sensors for tuning
Choose what kind of sensor you connect to each of the analog inputs.

MAIN MENU — HELP

Go to Civinco
Opens the Civinco website, www.civinco.com

Help file
Opens the help file
About
Displays the current BCLab version no.
SHORTCUTS

Ctrl+O Open file
Ctrl+S Save file
Ctrl+Q Exit program
Ctrl+z Undo
Ctrl+Y Redo
Ctrl+M Read TuneCard
Ctrl+R Write to TuneCard
Ctrl+E Read from BC-box
Ctrl+W Verify settings
Ctrl+T Write to BC-box
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 log
F10
F11 Redraw
F12 Setting summary

FILE FORMAT
.chc File containing tuning data (BC-box settings)
.chl Logging file containing log data, log settings and sometimes tuning data
.bee File containing the code to your BC-box.
atf Rich text format. BCLab can export the settings to this format.
.CSV File containing exported log data. This file can be opened in e.g. Excel.
.bmp File containing exported log data saved as an image.
BCLab.ini Contains settings for BC-Lab. If this is damaged you will not be able to run the program.

BCLab_Default_Log_Settings.cbl Contains settings for BC-Lab logging.
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WORDLIST AND DEFINITIONS

Load Denotes how much torque the engine is trying to produce. Can be measured in different ways;
throttle position, manifold pressure or Mass airflow. This is the signal we use for tuning.

Piggy back A box connected between the ECU and the engine.

Chipping Tuning an engine by replacing the ECU memory or processor.

Serial programming Reprogramming the ECU memory via the PC

25D Civinco does not use a full 3D mapping, we call ours 2.5D. This means that the tuning process
becomes easier since you don't have to tune all of the grid cells.

MAF Mass Air Flow, the amount of air entering the engine.

MAP Manifold Absolute Pressure, the pressure in the intake manifold.

SmartCard Any plastic memory card, such as: phonecard, bankcard, TuneCard

TuneCardTM  The tuning cards used by BCLab to save tuning data

Chipdrive One make of smartcard reader on the market. Presently the only one supported by BCLab

Different denotations. Either the pressure generated by the turbo (measured at the turbo) or the
pressure reaching the intake manifold, the same as the manifold pressure.
Manifold pressure The pressure in the intake manifold as measured by the MAP sensor.

Boost pressure

RPM Revolutions per minute
ms Millisecond (1/1000th of a second)
2.5D

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.

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 2ms 2ms*1.0=2ms 2ms*1.0=2ms 2ms*1.1=2.2ms
0-1 bar 0 ms Oms*1.0=0ms 0ms*1.0=0ms Oms*1.1=0ms
Fuel depending on RPM | 100 % 100 % 110%
RPM 0-2000 rpm 2001-4000rpm | 4001-6000 rpm
FAQ

How is the insurance affected?

When tuning your car you must according to regulations type certify your car and notify your insurance
company.

How is the engine affected by the increased power?

Most car manufacturers equip their cars with the exact same engine but with different power levels. The only
thing that differs is the ECU software. If you increase the power in your car to the level that the manufacturer
already has in another model, you will be well with margins. The factor mostly affecting engine wear is your
driving style, and usually anyone interested in engine tuning will usually drive a bit tougher...
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What does the manufacturer say about engine guarantee?
Most manufacturers will naturally deny all responsibility when an engine is modified. The engine guarantee is
usually only valid a couple of years so this is not a big problem.

Installing the BCLab software

Put the CD in your computer and start the installation by double clicking the file setup.exe. Then just follow the
instructions.

If you have downloaded the file from www.civinco.com then you must first unzip the downloaded file using
winzip. This program is available at www.winzip.com

Upgrading the BCLab software

Upgrades are available at www.civinco.com Download and follow the instructions.

Updating the BC-box

Civinco will notify if there is an update available for your box. Presently the box must be sent to Civinco to
perform the update.

Upgrading the BC-box

You may upgrade your BC250/750 to be tunable i.e. BC500/1000.
You may also upgrade your box to handle Mass airflow simulation.

In both cases the box must be sent to Civinco for upgrading.
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