FCdesign

111 F’ 113
Electronic
Fuel Injection System

Instruction Manual

fi system Manual ver.4.6.0
Copyright (C) fc design co.,ltd. / http://www.fc-design.com/



FCdesign

“Introduction”

Thank you very much for purchasing the “Fi” system".

“FI" is a fuel injection system for small displacement motorcycle, and this system is not a
simplified but a full functional system, as well as it of large displacement Motorcycle.
ECU(Electronic Control Unit) can detect various states of engine by various sensors and control
the optimal volume of fuel. Furthermore, if you use this system, it is possible to set up almost all
the parameters about Injection with the personal computer linked to ECU. Almost all parameters
can be set up by the full range. Of course, you can use a setup which FC design prepares and can
also do a setup from zero.

Please read notes of the following page before beginning to use this system.

If you have any questions about this system or instruction manual, please contuct us.

FC Design

2-1-48-101, Honmachi, Fuchucho, Akigun,
Hiroshima, Japan post code 735-0006
Tel +81-82-287-0211

Fax +81-82-287-0212
http://www.fc-design.com
E-mail:info@fc-design.com
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“Attention”

1)

(2)

(3)

(4)

(5)

(6)

(7)
(8)

(9)

(10)

(11)

This product is only for racing use. Therefore, we recommend strongly that you use this
system in safe places which can respond to the emergency engine stole by the mistaken
arrangement etc., such as a circuit.

Please install controller in the place which avoided raindrops, splash, etc.

Do not install a controller in places which become high temperature extremely, such as
near an exhaust pipe.

When you arrange setting or check this system with engine started, we recommend you to
go in a well ventilated place,strongly.

Since high pressure has started the fuel line, please check pipe and hose to keep a
performance and safety. Moreover, please be sure to check before a running.

In order to avoid the accident, please decompress the pressure in fuel line before
decompose a fuel pipe system.

Do not use this product other than the original purpose.

You shall not about this system(Hardwear,Softwear,Documents,etc.):

(a)Copy, in whole or in part.

(b)Modify

(c)Reverse engineering of the composition parts of this product containing software.
(Reverse compile or reverse assemble the PC softwear and ECU firmwear)

(d) Transfer software, a document, and CD-ROM independently.

When you use this system combining the products of the other company ,we do not take
responsibility for other company’s products .

If you have troubles and accidents by using this product without observing notes above,we
will not take no compensation and responsibility.

We do not guarantee the following matters. Please acknowledge it.
(i) Problem of " setting software " by installing other software.
(i) Problem of other software by installing " setting software ".

A Warning A Danger A Caution

el QO Q OO

fuel Fire strict avoid avoid
pressure prohibition exposure static

over in to water electricity
4kgflem? disassembly and

electric
shock
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“When you connect ECU to the system harness...”

(1)

(2)

3)

After removing terminal of vehicle wiring which are connected to the battery, connect
system harness to wiring of vehicles, attach or remove ECU to system harness.

When ECU is connected for the first time, please look at the lamp display of ECU well.
Please turn off a switch promptly, and check the polarity of a power supply, and
connection, when a power supply lamp does not light up.

When you disconnect a coupler from system harness, be careful not to cut the wire of it.
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(1)

(S)
(A)

(2)

Product outline

(a) ECU exterior.

(b) Fuel Injection Control.
(c) Other Controls.

(d) Other Parts of System.
(e) Dial Controller.

(f) Lamp Display Function.

Gertting Started
Hardwear installation

(a) Layout

(b) Guidance of wire harness connection.

(c) Installation of fuel piping.

(d) Execute the air pulling out of the fuel piping.

(e) When air enters while operating and
pressure doesn't go up.

Tutorial of PC software [ SWB ]

(a) How to Install.

(b) Outline of “SWB"”.

(c) Start and Exit.

(d) How to Set-up the Settings. -- “Map”

(e) Read Settings from ECU.

(f) Read Settings from the File.

(f) To change the maximum value of R.P.M.

display.

(g) Save Settings to the File.

(h) Edit “Basic Injection Time” Settings.
(A) “Changing a value for every point”
(B) “Multiplying “Gain”

(i) Change Enable/Disable of Each Compensation
() Edit “Pump Control” Setting
(k) Edit "Revolution Speed Limitter ”
& " Indicator "Setting
() Edit “Compensation Table” Settings
(m) Transmit Settings to ECU
(n) Data Monitoring Window
(n") Show A/F data on Data Monitoring Window

FCdesign

p2-11
p2-12
p2-14
p2-18
p2-19
p2-21

p2-22
p2-26
p2-27
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(3) Configure and sensor ajustment.

(a) Setting of close values p3-1
and full open value of throttle sensor.

(b) Setting of the Idle throttle threshold. p3-3

(c) Adjustment by capacity of injector p3-4

and displacement of engine.

Export & Import function (About the copy of the map p 3-5
between two ECU)

(B) Appendix
Specifications of ECU p B-1
Wiring diagram(alpha-N, Throttle-Speed type)

Wiring Diagram ( D-Jetro ~ Speed Density / alpha-N +
Boost Sensor )

Connector Diagram

Windows(R) is the trade mark of Microsoft corporation. I
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(1) “ Product Outline”

(a) ECU exterior

Photo. “Fi” system ECU (Elrctronic Control Unit)

Connector for
communication

Coupler
:ECU10P :1 cable
Opins

Coupler
:ECU8P
:8pins

ECUBP,ECUI10P : In case a coupler is connected, a main part is pushed in by hand until sound
“Click”.  When disconnecting , couplers are pulled, after pushing in the button of the coupler upper

part.

Be careful not to cut the wire of it.

A communication cable connects only the cases at the time of an setting arrangement etc. with
PC serial port by the cable contained in this products.
In addition, it can attach also in the state of power supply ON, or can remove.

fi system Manual ver.4.6.0 1 1
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Photo : ECU has two display lamps.

Green : Power Supply Indicator
Lamp

Fuel Injacilon Sysiedm L
Elsctranic Camtral Wsit W,

g | LA | L

raitigent ©

i g | po e g vy

Red : Information Indicator
Lamp ( Same Function as
Dial Controller Lamp)

The lamp on the right-hand side of a photograph is a lamp of the red which performs a system
information display. It is the display of an injection timing signal input, a system error, etc.
Display function is almost same as dial controller lamp. (except a shift-up indicator function)

* Please read Chapter (f) “Lamp Display Function “ for details..

The lamp on the left-hand side of a photograph is red lamp ,ECU power supply indicator, when
the power supply is on.

When IG key-off, ECU power OFF is postponed only for between the change check of
arrangement data. In this period an ECU power are supplied from “Backup” wire of system
harness which is connected to battery plus terminal. After that, ECU is turned off and holding data
does not need power supply.

fi system Manual ver.4.6.0 1 2
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(b) Fuel Injection Control

The volume of fuel is controlled in time of ON period of injector.

Volume(cc) = Injector flow rate(cc/min) / 60 (sec) x Injector ON period (sec)

By the text after this, time of ON period of injector is called injection time.
You can set injection time to 32msec at the maximum in each cycle. Injection time is calculated as
follows.

Injection time (Ti)
= Basic Time(Td) x Startup Compensation x Warm-up Compensation x *Acceleration Compensation
+Injector Opening(reaction) time

*Speed-Density System Only (*D-Jetronic version)

You can set these compensation values to “1.0” quickly with each enable/disable property on
software.The lower figure expresses control of injection.

Startup Warm- *Accel. *Speed-Density System Only (*D-
Comp. up Comp. Jetronic version)
Comp. Kd
(Ks) (Kw) (Kd)

Basic

Time .
i/Ts

Alpha-N X X >® > Change

or

D-jetro Ts Cotr;trol
(Map) Startup  ——— PyM
Injection il
Time l
Dial Please Read Chapter(e)
Contoller about ““Dial Controller.”
l Fuel
> cu [—p| FEM
Limitter
Control
Asynchronous InjecFor ‘
Injection Opening >
control (reaction) @
time #
Injector
Drive
time wdth
(msec)
The outline of each control is explained in the following page.
*D-Jetronic” is the registered trademark of Bosh AG
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[ About Basic Control Method ]

In standard “Alpha-N" version, ECU contorols a injection time according to the intake air
volume estimated with two parameters, “the open angle of throttle” and “engine speed”. In
the version of "alpha-N", the response of the engine is better than other versions.
However, the control of this version needs the adjustment of the map when there are a
secular distortion and a condition change, compared with the control of the type that
measures the amount of air directly. We also have ECU that controls the following types.

* D-Jetronic ( Speed Density Type,normal,turbo)
* Alpha-N with Boost Compensation

Injection Time (WOT) [sec] =
air charging efficiency [%]/100 * engine displacement [cc] * air density
/ AF ratio / fuel density / ( injector capacity [cc/min] / 60 )

In the high speed area, charging
efficiency rises in the engine that uses
a high-speed cam

Injection Time (msec)
imsec / scele

Vs
e
P
e
[ & L
As larger the throttlj
N

boa, the change

idle position.

Injection time

. ' Throttle
Throttle Angle (%) /
10% / scale

. i VY S A mae il
becomfes steep Inft:;]e” nl PR e e 1153< —————""""" | The horizontal parf
area or opening or the ) is necessary for
: Revolution Speed
throttle from idle. 11000 / scele RV ﬁ}- the idle control.
( And depending on
the volume of When becoming over 16000 rpm, ECU
the Intake manifold controls a Injection time by the parameter
after throttle.) of 16000 rpm.
fi system Manual ver.4.6.0 1 4
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“ Basic Injection Time “

Throttle - Speed Control Version (Alpha-N)

There is a map of injection time to the volume of intake air determined with two parameters, the
open angle of throttle and engine speed, in ECU, and the “basic injection time” is determined with
reference to the map. Even when the open angle of throttle and engine rotation speed take the
value between axes, the injection time is computed by complement calculation.

An injection map can be edited from PC.
The axis of a map can be set up to 31 at the

. Injection Time (mzec) ]
maximum to each of the open angleof throttle, Tmast { scale T
and engine rotation speed. It is possible to set /6.;}-:4// Sy,
: - : W v A
up arbitrary number of the axis to the arbitrary . - //;'/ 7 /|
axis value in this range. e A 7 /|
-fj'/”/ e
e e
S // o f/ o
1 { f’ / .f'/ )y // // 100
o vd
/ F
M T Tt
0 = u]
1] 16000

Revaolution Speed (RPW)
FA000rgm £ scale

Speed - Density Control Version (*D-Jetronic)

There is a map of injection time to the volume of intake air determined with two parameters, intake
manifold pressure and engine speed, in ECU, and the “basic injection time” is determined with
reference to the map. Other control function is same as “Throttle-Speed Control”.

This Control Method is best for super charged engine(turbo,etc.). In a super charged engine
version, intake manifold pressure is detected to about 2 kg/cm2(1600mmHg).
(Normal version sensor is up to 800mmHg.)

Injection Time (msec)
1msec ! scale

* Accelerate Compensation is only for
“*D-Jetronic”. il /
See Detai (Section)

e,

A r /] 1600
A —
e /'f/ /-///,/’,/ / =" Manifold Pressure
= s bl (mmHg)
140mmHgtzcale

o] T
e

e
P

20
0 16000
Revolution Speed (RPW)
F000rgin f scale

*D-Jetronic” is the registered trademark of Bosh AG
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“Compensation”

Please read Chapter 2 for details.

Warm-up Compensation
(Engine Temperature Compensation)

This is compensating the lack of fuel evaporation and increase in volume of air filled in engine
when engine has got cold.

Start up compensation

This is compensation which increases fuel after starting of engine until it carries out stable
rotation.

Start up injection time

This is not a compensation value. It is injection time which will be injected in a period until it
becomes a rotation speed stable.

Asynchronous injection time

Asynchronous injection is the function to perform compensation injection, when change of the
intake air volume rapidly between the timings of synchronous injection.

Fuel Cut Control

In engine rotation speed over idol speed, fuel injection is stopped at idle throttle position. This
functions also as an idol R.P.M. limiter.

Accelerate Compensation ( for *D-Jetronic only )

This function correct a gap of the air / fuel ratio resulting from change of the intake pressure by
acceleration or slowdown. It differs from the asynchronous injection which performs compensation
injection temporarily that the volume of synchronous injection is increased or decreased between a
certain set-up cycles.

*D-Jetronic” is the registered trademark of Bosh AG
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(c) Other Controls

“Pump Control”

The pressure of fuel is required for fuel injection. The in-line pump is controlled from ECU. To
suppress the consumption of the battery, ECU intermittent drives the pump in a low rotational
speed according to the amount of a necessary fuel. In a high rotational speed that the flowing
quantity of the fuel increases, ECU drives the pump with PWM. It is possible to perform a setup of
a drive from PC connected with ECU.

*ECU is not measuring the pressure of fuel. Please set up the parameter of ECU, looking at the
pressure gauge attached to this products(“Fi System set”) so that required pressure may be
obtained.

“Revolution Speed Limitter”

Fuel injection will be stopped if it becomes more than the set-up rotation speed. You can set it as
arbitrary values from PC.

“Shift-Up Indicator”

The lamp on the dial controller is turned on when it becomes more than set R.P.M. You can use it
as a shift-up indicator.

*Option “Extended Injector control”
ECU also Contorols Extend Injector for Oxygen injection system(Option).

Please read the description of an oxygen injection system for details.

Please read Chapter 2 for details.

“Internal Log Memory” ( New Function of ECU 1.0.20.12)

ECU can record internal data of seven and a half minutes in the memory.
You can download and view data with the "Fi Log Reader" software.
*Please see the "Fi LogReader" manual for details.

fi system Manual ver.4.6.0 1 7
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(d) Other Parts of System

“ Throttle body ”

It is the throttle of a rotary valve. Injector, the
throttle sensor, and the extraction mouth of intake
pressure are attached to this.

*)The photo is of the throttle of 32mm boa.

“ Signal interface unit”

This is the unit which makes the signal for injection
from an ignition signal. This makes 1 time of a
signal to two rotations of a crank.

(For 4stroke engine.)

*) We have also the version of every clank injection.

“ Temperature sensor ”

The element for temperature detection is enclosed.
It attaches in the cylinder side and the temperature
of engine is detected.

“ Dial Controller”

There are a dial which changes fuel injection time by
one point temporarily, and a lamp which displays
information in this. The chapter(e) explains for
details.

“Fuel pump”

Itis the in line pump for fuel driven on the voltage of
12V. The maximum output pressure is about 4
kgf/lcm2. The rated pressure of a system is 2.2 to
2.5 kgflcm2.

fi system Manual ver.4.6.0
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“ Fuel pressure regulator “

It attaches in the fuel piping. This keeps the
pressure of fuel constant.

2.2 to 2.5 kgflcm”2

“ To absorb the pressure fluctuation of the
pump“

The pressure of the fuel line has the change for an
intermittent drive of the

pump. It can be suppressed by the method of the
figure below.

The effect of the damper is achieved when putting
some air in the fuel piping

immediately before the gauge of pressure.

(closed line.)

pressure gauge
fuel pressure regurator

to injector

T

g -

return to filter inlet

Please put air

for dumping. from pump outlet

fuel piping

“ Pressure sensor “

This detects the pressure of intake manifold.
This sensor is only for “D-Jetronic system”

Sensor of version for supercharged engine
maximum : 1600mmHg( about 2kg/cm?2 )

Sensor of version for normal engine
maximum : 800mmHg ( about 1kg/cm2 )

fi system Manual ver.4.6.0 1 9
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Log Function Switch

Log "Function ON/OFF" SW.

turn SW to red mark for Log

uONn g}, ;
Vi

FCdesign

Wire Harness MINI

2Pconnector for Log SW
Brown=SIG, Yellow =GND

Wire Harness MINI

3Pconnector for A/F Sensor

Analog Output

Light Purple=SIG, Yellow
=G

ND

fi system Manual ver.4.6.0
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(e) Dial Controller

Photo : Dial Controller

Information

Fuel Contorl Lamp

Dial

“ Function “

The “Dial Controller” is equipped with the dial which can increase or decrease injection time
(whole map) temporarily, and the lamp which displays the information on ECU.

It is possible to change injection time in the quite big range from 0.1 times to 1.9 times by the dial.
A left rotation side is the direction of “rich” (upper scale 1-1.9 time), and a right rotation side is the
direction of “lean” (lower scale 0.1-1 time). The minimum scale is 0.1.

In addition, since a setup of the range corresponding to a dial can be changed into arbitrary values

from PC, adjustment width can be made large (for example, 0.05 time -4 time etc.), or it can be
narrowed (for example, 0.5 times to 1.5 times etc.).

Please read Chapter (f) for “Lamp Display Function” details.

fi system Manual ver.4.6.0 1 10
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The example of use of a “Dial Controller”

Although, as for a dial controller, only a primitive setup of changing the whole can be performed,
according to a way, it can use for the arrangement of a map quite conveniently. The following is
an example of use of a dial.

1)

(2)

(3)

(4)

After attachment "Fi", when starting the engine for the first time, the engine can be
started correcting a gap of the injection time of the original map with a dial.

You put engine into operation, turning a dial and changing various injection time first.
You look for a dial position so that engine may carry out stable rotation. After engine
starts, you look for the position which engine strats misfire by turning a dial. Thereby,
you can know the “Rich” side limit of the injection time, and the limit by the side of
“Lean”. You read the scale of a position which turned to the "Rich" side a little from the
middle of those dial positions.You can know that that is the best injection time near an
idol. It is good for you to adjust the injection time of the idol area of a map with this
value of a dial.

It may be good to apply the multiple value which corrected an idol's injection time also
to the whole map.

It is very difficult to touch a dial during a runnig, so you turn a dial before running and
you run at a certain degree of throttle. You run in the some dial position and read the
dial position which becomes the largest power. And you correct the injection time of
domain, which you check on the map.

When decomposing a fuel piping system, it enables you to lower fuel pressure simply
by continuing operating engine, with a pump suspended. At this time, it can lower to
remarkable low pressure by consumption of fuel pressure with engine by turning a dial
to a rich side with descent of fuel pressure.

fi system Manual ver.4.6.0 1 1 1
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(f) Lamp Display Function

The red display lamp of an ECU and the display lamp on “Dial Controller” display the following
information.

(2) The display of an injection signal input

An injection pulse will be inputted into ECU if engine is rotated using a kick pedal or a
cell motor. When not engine starting, ECU performs “ON” and “Off” an information
lamp at every input of a signal. If engine starts, this display function will be ended. You
can know whether the function of a signal unit is normal by this display.

(2) Shift-Up Indicator
( *Dial Controller lamp only)

The light is switched on when it becomes more than the engine rotation speed set up
by control software (SWB).

3) Injector wiring disconnection warning

The light is switched on when wiring to injector is disconnected. A lighting pattern is

as follows.
0.2sec
< HEE 0O\
I || |
L1 OFF

1.2sec
(4) Pump wiring disconnection warning

The light is switched on when wiring to a pump is disconnected. A lighting pattern is
as follows.( *Notel )

0.2sec
< EEE O\
[ I I I ]
L1 OFF
1.2sec

(5) Battery voltage warning

The light is switched on when the voltage of a battery becomes low too much. (* Note
1 and 2) A lighting pattern is as follows.

0.2sec
<— HEN O\
|| I I I ]
L1 OFF
1.2sec
fi system Manual ver.4.6.0 1 12
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(6) Warning at 100% duty cycle

The light is switched on when the injection time exceeds time while a crank rotates
two times. That is, it means that only injection time as set up cannot be injected.
Usually, although it is thought that such a thing does not happen, when this display
comes out and engine is turning at ” Lean”, it means that the injection capacity of
injector is insufficient. A lighting pattern is as follows.

0.2sec
< EEE O\
[ || || || — OFF

1.2sec

@) Setting map reading error warning

ECU reads the map for control from a memory, when starting. This warning display is
turned on when a map has an error. When this display comes out, a controller stops all
control. When a warning display does not disappear even if it reboots ECU after
transmitting the map saved at PC again, please contact us. A lighting pattern is as

follows.
0.2sec
<>
I I I I T s R IO\
1 OFF
1.2sec

1.2sec

*Notel Warning - Voltage & Pump

Pump wiring disconnection warning and Battery voltage warning are detected only
when the drive mode of a pump is “Pulse Drive”. They are not detected when the drive
mode of a pump is a PWM drive. (However, they are detected at the time of starting of ECU.)

*Note2 Battery Voltage Warning

Battery voltage warning is turned on when it's voltage becomes less than 12volts. Usually,
since it is normal that the battery is maintaining more than 12volts, when such a display
comes out, please charge the battery promptly. Since it is thought that the pump drive cycle
is too short (too much driven)when this display comes out frequently, | ask you to improve a
pump drive setup. In addition, even when this display comes out, injection control does not
stop. When it should become low voltage during a run, the fuel volume of injection
decreases by the fall of the pump pressure. In this case, it is possible to run by turning a dial
controller to a rich side and compensating the insufficiency of the fuel volume of injection.

fi system Manual ver.4.6.0 1 13
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[ Getting Started ]

Thank you very much for purchasing “Fi” system full kit. The following texts explain a
flow from attachment to starting the engine.

[ Attachment and adjustment of ECU |

(1) ECU and wiring (harness) are attached in vehicles.
*Please refer to "guidance of harness connection”.
*Please attach a power supply wire through a fuse.

(2) You turn on the ignition switch. If there is no problem in attachment of harness, ECU
drives a pump by intermittence, and turn on lamp of a dial controller, when
preparation is completed.

(3) If you give rotation to engine by the starter or the kick pedal, the signal for fuel
injection will be generated by “Signal Interface Unit” from an ignition signal. When this
signal is inputted into ECU, the lamp of a dial controller will repeat ON and OFF for
every input. When a lamp does not light up, ignition is not carried out or ECU has not
received the signal.

(4) Ifthe check of a signal is completed, the throttle sensor of a throttle body will be
adjusted, and an injection setup in ECU will be adjusted to injector capacity. Please
install SettingWorkbench (SWB) in a personal computer and connect with ECU by the
communication cable. Please start SWB and read an injection setup from ECU.
(Please save a setup at a file before changing a setup. Then, you can redo from the
beginning later.)

Your Throttle Body : Diameter mm : injector capacity cc/min *1

How to adjust a throttle sensor is explained in the chapter of "adjustment of the
hardware at the time of attachment” in a manual.

If you received the throttle body from us at the same time,we already have set sensor
range & injector capacity to the ECU.

fi system Manual ver.4.6.0
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The injector capacity is recorded in ECU. An injection setup needs to be adjusted,
when the injector capacity of your throttle body differs from this, and when the engine
displacement volume of the injection control map currently recorded differs from that
of your vehicles. The whole injection map is multiplied by the numerical value which
is calcurated by the following formulas.

Specification of your “ECU” map.

Injector Capacity cc/min *3
Spec Displacement cc *2

Value A = Injector Capacity in “ECU” ™3 [ Injector Capacity of Your Throttle Body ™
Value B = Your Engine Displacement / Displacement of “ECU” map spec.”?
Value ( for multiply ) = ValueA X Value B

How to multiply the whole injection map and the value is explained in the chapter of
“Edit Basic Injection Time Settings” - “(B) Multiplying “Gain” to every domain” in a
manual.

* |t is convenient to use the import export function to change to the setting matched to
the engine displacement and the capacity of the injector. (see section 3-5.)

[ Starting Engine]

(1)

(2)

(3)

(4)

Let's start the engine. Please check that fuel pressure is the 2.5 kgf/cm?
neighborhood and that the lamp has repeated lighting and putting out lights for every
signal input.

Does your engine start?

If Setting is “Rich” or “Lean”, Engine will not start easily. Please turn a dial of "Dial
Controller” (to rich side or lean side) and re-challenge.

* If air is contained into fuel piping, it will not start easily. Please remove the air in

piping.

Please turn a dial to rich or lean at the time of “idle”. Air By Fuel Ratio is the 12
neighborhoods when engine rotation speed rises most. Please adjust an “idle”
rotation speed by the idol screw of a throttle body(Air) and SWB(Fuel).

Here, it becomes the work which changes an injection setup according to your engine.
If the engine spec of the map in ECU is close to that of your engine, an injection
setup will be correct in general also at a running. Engine will become better and

better if the injection map is set finely. The injection time at power comes out most is
looked for to every rotation speed and Throttle degree domain,by changing a dial
value of “DialController” . This will become very easy if you use “air by fuel ratio
meter”.
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(A) "Hardwear Installation™

(a) "Layout "

Figure below is one layout example.

Dial Controller

fuel

pressure

gage

fuel pump signal interface
unit

pressure
regulator
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(A) "Hardwear Installation”

(a) "Layout "

Fuel Tank Pressure Gauge

tge
Fuel Fuel Pressure %7

El Filter Pump Regurator

%2z Main SW.

Dial Controller

Ecv Injector
®o J
e

Signal ®5
%3 Interface
unit Engine
® © *4 Temperature  Throttle
Sensor Position
ﬁ Sensor
Battery

Ignition Coil

*1 Please install the fuel hose in the fuel tank. Please return the return hose directly to the fuel
tank to prevent an air bite of the fuel pump.

*2 Please connect it with wiring from which the power supply is supplied with main key ON.

*3 Please connect the backup power supply wiring with the wiring connected with the plus
terminal of the battery. Please connect minus wiring with the frame earth or the minus terminal

of the battery.

*4 Please connect wiring from the signal interface unit with the plus side terminal of the
sparking coil.

*5 Please install the temperature sensor near the head of the engine.
*6 Installation of injector on throttle body or intake manifold.

*7 The fuel pump is driven like the pulse because of the power saving. The pressure fluctuation
can be absorbed to the air collected in the hose in the *7 part.
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(b) Guidance of wire harness connection.

r--- engine side - Externals of the harness

i boost sensor i

| wiring *1 \

i throttle "

i sensor >y '

! wiring v

| o N\ signal

i Injechr wiring i . = interface

: (2'W'|r|'ng for SRR v o wiring

' twin injector { BB

i system.) i | T

: sensor wiring S — d}gl controller

: __ . wiring
pump Lk ECU *2
wiring connector
ground (0V) ' : e i backup
wiring ) ' ' ; power(+
(with round BATT)
terminal) wiring

*1 D-JEtronic Version Only +BATT power
*2 ECU : Electoronic Control Unit (after IG switch)

wiring

(1) Please decide the position where
each unit is installed.

(2) Please install each unit, and fix.

3) Please fix the harness to the
vehicle by using the band etc.

The harness kit is designed so that ECU is
installed at the center of the vehicle.
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* Attention : Please remove the terminal from the battery before
beqginning installing.

* Attention : Please connect an orange, red wiring to the line after
the fuse.

(4)  +BATT power (after IG switch)
wiring(orange) is connected with
the wiring where the +batt power
is supplied when the IG key switch
is turned on. In the case of Honda
Monkey,"IG" line is usually in the
meter case(front light case).

Two connectors ( for +BATT-
IG and +BATT-backup) are in +BATT power (after IG switch) cable
this kit. (use If you want.) (orange)
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(5)

(6)

(7)

Please connect red wiring (red)
with the line connected with the
plus terminal of the battery.

(After off the key, this power
supply is used for ECU only
between a few seconds.
Afterwards, this power supply is
not used. ECU doesn‘t need an
extra standby power requirement. )

Please install the earth connection
line (with round terminal) in the
earth of the body (battery minus).

Please confirm not be wrong the
connection of the plus and the
minus of wiring.

FCdesign

Connecting red wiring to the plus

line of battery.

red wiring : +batt (back up power)

earth connection wiring (with round

terminal)
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(8) Please connect each unit to the wiring connector.

throttle sensor (3pins connector)

dial controller (6pins connector) ECU connector
(8pins and 10pins connector)

dial controller
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Please connect each unit to the wiring connector.

signal interface unit
( 4pins connector with light-purple
wiring)

Please connect female connector
of light-purple wiring to the (+)
terminal of ignition coil,and conect
the vehicle wiring, connected with
the coil (+) terminal originally, to
the male connector of light-purple
wiring.

In the case of HONDA
MONKEY (current model),coil(+)
terminal color is green.

*Please contact me when you want to

use it with a beam type timing sensor.
(eco-run vehicle etc.)

fuel pump wiring

Please connect pink and white
wiring to connector of fuel pump.

pink wiring is (+), white wiring is (-).

*If you don’t need that the fuel pump
is not controlled by ECU, it is necessary
to install the dummy resistance.

(about 1kohm)

FCdesign
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(8) Please connect each unit to the wiring connector.

As for the temperature sensor, a
round terminal is attached to one
side. Please fix it to the engine.

The connector is connected with
white connector of two pins in
wiring.
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(8) Please connect each unit to the wiring connector.

When you start using Logger Function, please connect the swittch and the wiring to the Fi
system harness referring to figure below.

*Please see the "Fi LogReader" manual for details.

Log Switch

When you turn on( turn to the

direction of red mark),Logging : 2P connector for Log SW.
starts. brown=sig, yellow=GND

x o 3P connector for AF analog.
- light purple=sig, yellow=GND

temperature sensor
connector

|
" Fi;Mgi'? '1
When you use GRID LX-2 AF sensor, please connect "Analog2 output” to 3P connector by using

small black connector of the attachment for the product.
Black : Caribration wire.
= Yellow : Analogl output.

Brown : Analog?2 output.
Green : GND
*Please connect green

wire to both of Fi system
harness and the battery
(power) GND(-).

Red : 12V input (power) +
Blue : Heater GND.
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(9) First of all, please confirm the connection of wiring (Especially, (+) and (-)
connection of the power supply).
Please turn on the power (IG) switch after confirming.
When ECU starts normally, the pump is driven about ten times by the
pulse, and dial controller's LED turns on.

Please do initializing referring to (3) "configure and adjustment ” chapter
of the user’'s manual.

*When you bought the throttle body from us at the same time, the
adjustment of the throttle sensor and the setting of the capacity of the
injector have already been done. If you have already informed “FC
design” of the displacement of the engine, a rough adjustment of the
injection map is done.

*Please refer to "Start-up manual” for the adjusted parameters.

D-jetronic ( speed density version)

Please connect boost ( manifold pressure ) sensor.
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(c) Installation of fuel piping

Please execute the air pulling out of the fuel piping after installing the fuel
piping. ( Please refer to next section. )

If a fuel hose is

Diagram of the fuel piping \é\/tirrr;tetcjatr)]yi:]r;zgriir?;
fuel tap's pipe etc.

Throttle Body / FUEL INJECTOR easily.
FUEL TANK

PRESSURE PRESSURE REGULATOR

Return pipe ==

FUEL PUMP
“ To absorb the
pressure fluctuation FUEL FILTER
of the pump fuel pump drive method :After _ )

IG switch is turned ON. The Please install the fuel pump in a
'drhe effe_ct ofh'Fhe ; terminal of white wiring is position that is lower than the
amper 1s achieved contacted on the body earth, tank. _
when putting some air in then the pump will turn. *) It becomes easy fo_r air and the
the fuel piping vapor to enter the inside if the
immediately before the pump is installed in a position
gauge of ressure. that is higher than the fuel tank
(closed line) outlet. In that case, the fuel
cannot be pressurized.

FUEL TANK '

e In standard piping, please return "Return pipe"
directly to the fuel tank not to put air or vapor in
; the fuel line and pump.
Return pipe e alt
When it is difficult to return the tank "Return
i

l E pipe" directly, please return it to the pipe at a
— position near the tank.

A FUEL PUMP ;

FUEL FILTER
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Fuel Pump
The atmospheric Return
pressure(Normal) to the filter inlet or

or
intake manifold
pressure. (for
superchaged .>
engine.) —

fuel tank

Fuel Line Inlet

Fuel pressure regulator

Example. The connection of the pump and regulator.

from the fuel tank.

Note : Although there is few case (it will fall immediately when pressure goes up for a moment) fuel
pressure does not go up ,don’t worry about it. In this case, small dust entered in the pressure
regulator and the seal can not work temporarily. In this case, by means of the above-mentioned fuel
pump drive method is performed, almost all cases, flushing dust with fuel flow.and the dust are
trapped by the fuel filter.
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(d) Execute the air pulling out of the fuel piping.

Fuel tank

Please
open the 7
fuel cock. "_
Pressure
Regulator

the fuel pump

Pressure in a position
gauge ) that is lower
The air that than the tank.
Please came off
remove the returns to the [
fuel line from tank.
the injector.

Please do the inlet up, and beat by
the palm lightly.

Please
operate the

pump.

Please catch

the fuel that
comes out
from the line

with vessel.

1) Please arrange the fuel pump at a position that is lower than the tank.
2) Please remove the fuel line from the injector.
3) Please catch the fuel that comes out from the line with vessel.
4) Please open the fuel cock.
5) Please operate the pump.
Please drive the pump for one second every a few seconds.

* If you finish installing wire harness.
After IG switch is turned ON, the terminal of white wiring is contacted on the body earth,
then the pump will turn.

6) Please do the inlet up, and beat by the palm lightly.

7) The air that came off returns to the tank.

8) Please close the exit of the fuel when air in the line comes off.

9) The fuel pressure begins to go up when air in the fuel line to the pump inlet and inside of the
pump comes off.

10) When the fuel pressure doesn't rise, air remains.

11) Please drive the fuel pump for a while when the pump begins to send the fuel with the exit of
the fuel line opened. Please put out garbage the fuel line and in the fuel pump by this operation.
12) Please connect the fuel line with the injector, raise the fuel pressure, and confirm

the operation of the regulator.

* Please test the method of next page when the air of the fuel line doesn't come off easily.
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Fuel tank

Please
open the
fuel cock.

Pressure

Regulator
the fuel pump

Pressure in a position
gauge that is lower

than the tank.

e

Please
remove the
fuel line from
the injector.

Please

connect the 7] Please

hand pump operate the
such as vessel N Please catch @ pump.

for the _ the fuel that
shampoo with ! z U) comes out E)Iltl)inhgefir.)
the exit of the from the line

fuel line. with vessel.

1) Please arrange the fuel pump at a position that is lower than the tank.
2) Please remove the fuel line from the injector. hand pump
3) Please catch the fuel that comes out from the line with vessel.
4) Please open the fuel cock.
5) Please connect the hand pump such as vessel for the shampoo ( photo : example) with the
exit of the fuel line.
6) Please operate the fuel pump. ( To help pullinng air from fuel line exit.)
Please drive the pump for one second every a few seconds.

* If you finish installing wire harness.
After IG switch is turned ON, the terminal of white wiring is contacted on the body earth,
then the pump will turn.

7) Please push the hand pump at the same time. Air is pulled out from the fuel line exit.

8) The fuel pressure begins to go up when air in the fuel line to the pump inlet and inside of the
pump comes off.

9) When the fuel pressure doesn't rise, air remains.

10) Please drive the fuel pump for a while when the pump begins to send the fuel with the exit of
the fuel line opened. Please put out garbage the fuel line and in the fuel pump by this operation.
11) Please connect the fuel line with the injector, raise the fuel pressure, and confirm

the operation of the regulator.

fi system Manual ver.4.6.0
Copyright (C) fc design co.,ltd. / http://www.fc-design.com/ A'12



FCdesign

(e) When air enters while operating and pressure doesn't go up.

After the air pulling out at the installation, air might enter the fuel line while the Fi
system is working and the fuel pressure not rise. Please refer to the following
hints so as not to put air in the fuel line.

Higher
Throttle Body / FUEL INJECTOR Please return position
"Return pipe"
FUEL TANK

directly to the fuel .

tank if it is possible.
PRESSURE
REGULATOR (D) T
: =P  Return pipe (A)

« FUEL PUMP B '

4___——!,-“?___' - ‘;:(:{I—__\Fj:'_j} Straight
position (B) and short

FUEL FILTER

PRESSURE
GAGE

(A) Please install the fuel pump(inlet) and fuel filter in a position that is lower than the
tank.

(B) Please install the fuel line from the fuel tank to the inlet of the fuel pump as short
as possible, and straight.

(C) Please set driving time of the pump long when the fuel pressure doesn't go up.

(D) Please return "Return pipe" directly to the fuel tank if it is possible.
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(2) “ Tutorial of PC software [ SWB ]”

The setting value of ECUs, such as basic injection time and a compensation value, is set up by
the control software “ Setting Workbench For Windows” (the text after this describes “SWB")
which operate with the personal computer (*Notel) of Windows (*Note2). Next, the outline of how to
use this control software is explained.

*Notel ) A serial port is required for the personal computer which uses SWB. When there is no
serial port, we recommend you use of a USB serial conversion adapter.

*Note2 ) Windows98 Second Edition, Windows Me, Windows2000, Windows XP

(a) How to Install

Please double-click Setup.exe in the folder corresponding to each version of Windows. In
Windows2000 and WindowsXP, please double-click Setting Workbench.msi. Please complete
installation with reference to the message displayed on a screen.

The newest information about the combination of corresponding OS and setup file, and installation
method are indicated on the label of a CD-ROM case. Please perform after a check.

*When you install, please be sure to end other applications.

Icon of “SWB”
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(b) Outline of “SWB”

“SWB” mainly has the following functions.

1)

(2)

(3)

(4)

()

(6)

(7)

(8)

Edit “Basic Injection Time” Settings p2-11
A setup of “basic injection time” is possible. It is possible to set the rotation speed axis
and *throttle angle axis of the point which sets up “basic injection time”, as arbitrary
values. It is possible to multiply the whole setting map or arbitrary domains by a
constant value.
*In D-Jetronic, throttle angle axis changes intake pressure axis.
Edit “Compensation Table” Settings p2-22
The table of the following compensation coefficients can be edited.

Warm-up Compensation

Start up compensation

Accelerate Compensation ( for *D-Jetronic only )

Change Enable/Disable of Each Compensation p2-18

You can set these compensation values to “1.0” quickly with each enable/disable
property.

Edit “ Start-up Injection Time” Setting p2-24

Setting of this function is also edited in the same window as edit of a compensation
table.

Edit “Asynchronous Injection Time” Setting p2-24

Setting of this function is also edited in the same window as edit of a compensation
table. You can stop “Asynchronous Injecton” quickly with enable/disable property.

Edit “Fuel Cut Control” Setting p2-24

Setting of this function is also edited in the same window as edit of a compensation
table.

Edit "Revolution Speed Limitter ” Setting p2-21
You can change R.P.M. value of revolution speed limitter.
Edit “ Shift-Up Indicator ( Information Lamp of Revolution Speed ) p2-21

You can set the rotation speed which an indicator lamp turns on as arbitrary values.
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(9) Edit “Pump Control” Setting p2-19
You can set up the pump control settings in “Pump Setting” window.
(10) Change Enable / Disable of Dial Compensation of “Dial Controller” p2-18

You can disable the fuel injection time compensation dial of a dial controller. When you
use this product without connecting a “Dial Controller”, please set up “disable”.

(11) Edit “Hardwear Configuration”

The following setup can be changed in this window.
Throttle bore and trottle sensor range.
Injector flow rate (feed rate, cc/min).
Idle Throttle position(%6).
Injector reaction period(injector dead time,msec).
Dial Controller range.
Intake pressure sensor (boost sensor) range.

*Since the item set up on this window is adjusted to the composition parts of this
products[set], before shipping, you do not need to change those settings.

(10) ECU Data Monitor p2-27
You can see the information in ECU using a "data monitor" function. An updating cycle is
about 1 time in 1 second.

(11) Read settings form ECU and save to the file p2-7, p2-9, p2-10, p2-26

A setup read from ECU can be saved at a file. Moreover, a setup saved at the file can
also be sent to ECU.
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Memo
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(c) Start and Exit

Start * SWB”

Please click [Start] > [programs] > [Setting Workbench] > Setting Workbench , It will start

Windaws Update

b @ ACCEssaries

Programs

—
(1]
E |E| Setting Workbench M« Setting'Workbench Tvpeno ER
x @ Diocuments » @ Startup
ﬁ Internek Explarer

I% Settings
E ﬁl Outlaok Express
p % Search *
o]
) @ Help

Rur...

—~
Shut Dowr...

Eﬁtart H o & 3 |J

The 2nd “SWB” can be started when one “SWB” has started. For example, it is possible to edit a
map etc., comparing the screen of two “SWB”. However, since “SWB” does not take out

warning to saving to the same file in this case, be careful of management of a file.

Exit “SWB”

SWB will be ended when "end" button in the window upper part is clicked, or X buttons at the right
end of an upper end are clicked, or "Exit" of a "File" menu is clicked. At this time,since the
message which checks saving to the file is displayed when the read data has change, please click
“save” or “cancel”.
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(d) How to Set-up the Settings -- “Map”

The flow of the work in the case of changing a setup is explained.

After starting, setting data is empty in SWB.
First, you need to read data from ECU or a file.
In this time, you cannot choose any items other
than "Open file" and "ECU >> SWB”

*(A) We recommend you to save the data read
from ECU bfore editing as much as possible.

Next, you change the item of the purposes,
such as basic injection time ,compensation,
pump setup,etc.

Then, you save data or transmit data to ECU.
Keep in mind that change is not reflected in a
setup in ECU until it “transmits.”

*(B) We recommend you to save data before
transmission at a file.

Since ECU reflects change in control
immediately after transmission, there is
especially no necessity of restart engine.

A changed setup is saved at ECU, when IG
switch is cut (when ECU is turned off).

Read from ECU

Read from file

2.7 2.9
2-11
Cahnge ~
Settings 2-23
Save to Send
the file to ECU
2-10 2-24

If the present setup is previously read from ECU before reading a setup from a file when
changing a setup read from the file and sending to ECU, only a part with change will be

transmitted. The function to transmit only a change part is convenient, when changing a
setup and arranging it one after another.
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(e) Read Settings from ECU

You connect a personal computer with ECU by the
attached communication cable first. Since the window
of "COM PORT" opens when a "ECU >> PC" button
is pushed, please set up a port number and click the
"O.K." button.

A mouse icon becomes a sandglass display during
reception, and SWB cannot be operated in the
meantime. Reception takes about about 10 seconds.
When the message of the completion is displayed
after reception is completed, please click the "O.K."
button.

The port number of a serial port can be checked with
" Device Manager "window of your personal computer.

Since SWB displays an error message when the
wrong port number is set up, please click a
[ECU>>PC] button again after clicking [Tool] >
[Option] of a menu bar and clicking the right number
of the "COM PORT" and the "O.K.” button. After that,
please click [ECU>>PC] button again.

Injection Time (msec)
1mzec f scale

o
[ ECU >> PC ] button

20| GOM PORT

 COom4
 come  COMS
= - COM3 " COMS

88 ek PFAL BAH -LOTU -2

| e

2 T AT

B P2 PHER

) o bO-h PETSR X
BB Nk F0 T3 “COM PORT” Window
B 709K FoA8 k-3
o A=k comM £ LPT
[ I L S S

L BIER- oM -
N BiE- L oM
a0 R =
File Edit View | Tool Hel
Joskr® | EEE | EB© | mwe | A I s

| E Hardwear Ganfiguration
Pump Setting

ﬂl Contralz  Basic M Data Monitor

,7
Device Manager Window ]
Correction of
[start] > [settings] > [control panel] > [system] a “COM PORT" number
Choose [Hardwear] tab, and click [ Device Manager]
button.
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If reception of a setup is completed, it will become a Date of Last Undate
screen display as shown in the following figure. ¢ P ID of ECU

\

| LAST: 2001/07/11313:41:18 | EDIT: ECLI | ID: FIPLOOMS0101103A

ID of ECU and date of last update are displayed on a
status bar.

Status bar

e i
Ml RE ET b7
B 25 *E T
TERTHIE  BFEHBERE I iR |
Infection Time : 1 meeciscsle
e 7// :
5
. 100
Thrctt Angle (%)
e / Tagtte e
) o
0 15000 @ W
Revoltion Speed (RPM)
11000 scse Throttle Angle : 10 Percertiscale
[ EREFE
CzR AR B 207 LRAEER B
[ClEpgEe) - + |-
{57 e | | o) [EE] 15000 [T =R
EREEE A0 MR 14000
o 5z | R | 716| ®H | s=e
TiE wu  pm soe| || 188 % 285 =
K] il g 0] OUED
|7 D15 [FoRT: 1|LAST 200101 11:21:48 [ EDIT W12 1D: FIFLOOMS010011020001 [ IN0: 870¢| DI 16mm v

*Transmission and reception of data with ECU are possible only at SWB corresponding to the
version of each ECU. Be sure to use SWB set up from CD-ROM appended to the product, or

SWB upgraded to the correspondence version.
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(f) Read Settings from the File

If the "Open" button in the window upper part is
clicked, the dialog of “Open File” will apear. Please

select a setting file to open and click the button Open. | ECU SWB | ¢
“Open.” The extension of a setting file is .swp. When o |
. . . ontrols || i Compensat
reading is completed and the message of “reading
completed” will be displayed, please click [O.K.] “Open” Button
button.
¢ 2]
P LOERID: [ Map =l Juid|
Z7A B fremp.swp fd (o |
T WDRRD:  [Fi Settine file smp) | et y
/J

“Open File” Dialog

Infor mation

“Reading Completed”

*A setup of hardware is saved at the setting file. The data received and saved from ECU with

different ID cannot be transmitted.
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(f') To change the maximum value of R.P.M. display.

In SettingWorkbench, to make the map easy to
see, the maximum value of the display R.P.M. axis

can be changed.

How to change display R.P.M. Max.

Please click “menu” >> “View” >> “Change RP.M.

Axis Max”.

Please input the value to the box and click OK.

The maximum value that can be input is 16000RPM.
(Even if the display is changed, a R.P.M. maximum

value of the MAP setting is not changed. )

#31Setting Workbench Ver.1.11.10-& Type EGA_TB [C
B = ERTEGE

= g (ERRTEELART
S CEnEER A EEEEIEE :}%t 12&

p— R
wstw (B

Injection Time
imzec | scale

F-iR{E 3

A/A

Veiw RP M Maximum

FTRAEEDEEE AL TG

Felrl

[f2E00

Injection Time (msec)
1msec f scale

13

=
100
Throttle Angle (%
mgﬁrical?get )

e
u] 16000
Revolution Speed (RPM)

H1000rpm § scale

Imjection Time (msec)
1mzec f scale

13

f”7/

Thirottle Angle (%)
10% [ zcale

100

Revolution Speed (RPM)
H000rpm f scale

]
123500

The injection map of the maximum value 12500 rpm becomes hard to see in the

display up to 16000 rpm.

It becomes easy to expect the change to 12500 rpm by the above-mentioned method.

Of course, if the maximum value of MAP is as many as 16000 rpm, it is possible to use
it for the R.P.M. that sees easily by adjusting it.

(Even if display maximum RPM is changed, an actual map is not changed. )
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(g) Save Settings to the File

If a setup read from the file is changed or data is
received, you can save those data at a file. ECU 1D
and last update of readed setteing are displayed on a
status bar.

A comment can be added to the file to save. For
example, engine specifications, such as displacement
volume, a setting place, the feature of a setup, etc.
can be written in freely. When you click “File" > "Save
As” from a menu bar,SWB displays the dialog box of
a comment input.

(if you will carry out overwrite, please click "File"

> "Save” of a menu bar.)

When this dialog box is displayed and it is going to
save a setup read from the file, the comment in the
file saved at origin is displayed on the window. In the
case of the data read from ECU, it is displayed as “No
Comment.” Input a comment here freely and click the
“O.K.” button. Please click “O.K.” to save with the
comment currently displayed. Please

click "Cancel” button, when a comment is
unnecessary. In this case, a comment is saved

with "No Comment.”

If "O.K." or "cancellation” button is clicked in
comment dialog box, the dialog box of "Save file" will
be displayed. Please save file in arbitrary file names
and folders.

Date of Last Update ID of ECU

v \

| LAST: 2001/07/11313:41:18 | EDIT: ECLI | ID: FIPLOOMS0101103A

Status bar

+31 Setting Warkbench Ver111.00 Type

File Edit “iew Tool Help

Open Setting File WE | S
Save.

mpenzatiol

Eettitie Export
Setting Import

Download From EGU
Upload To EGL

B 7

ERiEHOTIETE 21

&l Bl o [=E

N

IBFIBERG [

temp.swp

4 3
TP IR I EEe |
FPULDIERT:  [Fi Setting file #swp) - ]

[Fi Setting file tzwp =1 b y

Save As ...
File Comment x|
Input comments for caving file
{Ok:Same comments , CancelMo comments)
el |

ﬁD 0039 Type TB 124ce SuperChareed|

Comment dialog box

You can check comment of current setting at "file comment" in the “Data Property “window,

displayed on clicks "edit" > "property" of a menu bar.
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(h) Edit “Basic Injection Time” Settings

* In the case of the D-Jetronic version, please read ""the throttle angle' as "intake pressure."

How to change a setup of basic injection time is (B g e =
explained in this chapter. /
Basic injection time can be changed by the following 5

&

two methods.

(A) The method of changing a value for every
point set up by the engine rotation speed axis and

Throttle Angle (%)
10% / scale

o
o 16000

throttle angle axis. Fevokton Speed (P¥)

every point set up by the engine
(B) The method of multiplying “Gain” to every rotation speed axis and throttle
domain of throttle angle. angle axis.

Open. ‘ EGL »> SWe | SWE >> EC

(A) “Changing a value for every MAP point”

sontrals  Basic Map | Compenszation I

If the tab of "Bsic Map" is clicked, the screen of basic Injaction Tine (msec)
.. . . . - Amzec f scale
injection time will open.You can change a value in the

form of the window lower part. - A
the tab of "Bsic Map"

Wgengou t:-:“Ckl ;I;tl_] button O]; ”Et:jlthRPM Axis™ Edit R.P.M Axis Hum Edit Pressure Axis Hum
and "Edit Throttle Axis ", the point of which you can = ' == —=
edit “injection time” moves. Please move a point to Aol [l e e o 1] 2
whitch you want to set up. The current point is shown RPN Value —— e Preswzm -
by blue circle. [ =m] [0
If >button is clicked, a point will jump to an axis of %8 e 0 45% i
end.
Moreover, when you delete the axis which became »Edit RPM Axis" and "Edit Throttle Axis ”
unnecessary or you newly increase an axis between
axes, please click [#|=] button of each axis window. s e
The position of an axis can be adjusted with slider.
KX o 3]
You can input a value directly to | 6314 (2 | ,
and click "O.K." button. In this case, you need to input
a value between neighboring axes. o

Tuhrntlle Angle - 10 Percentizcale -
Injection time settings of points in a plane at the 2D Display (points in a plane at the
selected R.P.M. axis are displayed on right side selected R.P.M. axis )

graph window.It will be good to set up referring to left
side 3D display and right side 2D display.

Thjection Timetmzec)

You can change injection time with the slider [<] zn000 oK
[« o [*] , can also put a direct value into 141000
box | e51a E& |  and push "0.K." button on s

o . ; |
“Injection Time” window.

E 00.000

“Injection Time” window.
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+i1 Setting Warkbench Yer1.11.00 Type TE [E¥Lavien
When the point of graph has exceeded the maximum File Edit [ Wiew Taol Help
of a vertical axis in the result of editing injection time, Open.  Zoomln EGL

Chatee RPM fxiz Max

please click "View" > "Standard View” of a menu bar.
The maximum value of a veratical axis will be

adjusted automatically. Moreover, if "View" > "Zoom iection T o foo
In" of a menu bar is clicked, graph will be displayed L

»
zooming in low rotation speed and low throttle angle. M
Vo |

This i ient wh hangi idol d in.
is is convenient when changing an idol domain click "View" > "Standard View"

Tl Standard Wiew

Graph Calor Y

(B) Multiplying “Gain”

When you click the "Set by Gain" button of the "Input 'm e | vy |

Method" window, the window that has many sliders A

= & ® for adjustment displays. Please adjust
a window position so that a map display is in sight, as
shown in the right figure.

(B-1) How to use multiplier ,“Gain” I e
. o . e L e | o
The slider = u & in a "whole Map Gain N e N ere e e i il

= i

window is used when multiply a value to the injection S ARl s
time of all points.

\om 0 90 10 10 10 18 || 10 1 o 1

“Set by Gain” Window

PR

[ o L —
Ihput Method

‘Whale Map Gain C

Set By Time
Walue 1 =
]
Set By ¢
i Gain : -
1.000
T whole Map Gain

“Input Method”

Gain of Throttle Ranee
T(,grottle 0- &1 100 400 650 1000

Cancel

- - - - -

&+ Gain

" Range

"Gain of Throttle Range" window
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( 1) Change Enable/Disable of Each Compensation

You can set these compensation values to “1.0” Rev. Limitation IR
quickly with each enable/disable property. Shift Up Ind. oK

An enable/ disable check boxes I are in the form of
the compensation tab left lower side. The each
compensations are effective when check is on in the
box. ( details are the following. )

Other Settings

[w Enable Dial Control v Ena

[v Enable

Start Up

[v Enable

Azynchronous
igction

30087 INJ: 32.6cc | DIA: 16mm
Please disable them when you want to adjust only a
basic map or when you wants to know the effect of the
compensation.
The enable / disable property of the dial compensation
can be set here.
If you want to use the system without the dial
controller , please off the check on the box of the [ Dial
Control ] .
Check ON OFF
Engine Temp. the compensation value of Warming- [the Warming-Up Compensation
Up Compensation is determined by [value is 1.0
temperuture sensor.
Start Up the compensation value of Startup [the Startupp Compensation
Compensation is determined by value is 1.0
temperuture sensor at engine
starting.
Asynchronous Asynchronous injection is executed [Asynchronous injection is not
injection acording to the throttle sensor speed|executed.
and setting.
Dial Control the compensation value of Dial the Dial Controller value is 1.0
Controller is determined by dalil
position.
NOTE :
D-Jetro version [ Accelerate Compensation] is added. see page 2-25.
supercharged version [ Boost Compensation] is added. see page 2—-26.
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(j) Edit “Pump Control” Setting

The pressure of fuel is required for fuel injection. The in-line pump is controlled from ECU. To
suppress the consumption of the battery, ECU intermittent drives the pump in a low rotational speed
according to the amount of a necessary fuel. In a high rotational speed that the flowing quantity of
the fuel increases, ECU drives the pump with PWM( pulse width modulation).

ECU judges the interval of intermittent based on the total of the fuel injection time and the injector
capacity. Driving time of the pump is judged based on the voltage of the battery. The setting of the
PWM drive can set duty rate according to the rotational speed. Each setting can be changed from
PC.

ECU is not measuring the pressure of fuel. Please set up the parameter of ECU, looking at the
pressure gauge attached to this products(“Fi System set”) so that required pressure may be
obtained.

It can be a switch according to the rotational speed as the intermittent drive by the low rotation, and
the PWM drive by the high rotation. You can set the
switch rotational speed.

When the power supply is turned on, to give the fuel ‘il Settine Workbench Ver.1.11.06 Type 00
pressure in the system starting, pump is driven several | File Edit ‘iew JQEGT
times. The number of drive can be set. = § _ Hardwear Ganfiguratian
Open File ECU 3 BRI
The form of the pump drive setting appears by click Controls | Basic M Oiption
menu > [t00|] > [pump settlng]. |Engine Temperature Gompenzation j

[ Intermitannt drive (Low R.P.M.) and
diriving number at system starting ]

pump driving number st
system starting. 0 to 32

Setting large number.
>> driving the pump

Setting large number.
>> The interval of an

Startup Pump Drive Pulse Number

intermittent drive ! Set 0 To 32 long.( pressure up)
shortens. —l

Pulze Drive Configuration{Low RPM} Setting small number
Setting small number  ~~_] | Drive Frequency  Pulse Width (Power >> driving the pump
>> The interval of an /> :Ij :Ij short.(pressure down)
intermittent drive Large = fast Large = Power Up
becomes Iong Small = Slow Small = Power Down

“alue iz Ralative Mumber to Standard Setting.

* |In the same [ Drive
Frequency ] setting,
intermittent time shortens
as the setting of [Injector K
Capacity ] increases. |\

Drive Frequency -

PUMP ON OFF ON

<
Pulse width (Power)

fi system Manual ver.4.6.0 2 19
Copyright (C) fc design co.,ltd. / http://www.fc-design.com/ -



[ PWM drive (High R.P.M.) ]

The setting of duty(%) can be done in the PWM drive in each R.P.M.

Changing point to edit

PWM Drive Gonfiguration{Hieh RFM}

Dty (_%) S 10%/scale
100 |

\volu‘tion Speed (r.p.m); 2000rpmiscale

Add or delete the point

F.P.M axis Duty Walue
Chanee Paint add/df £te
50000[ Ok
I I B | 100,000
I *
rpm
~| 00,000
16000

The circle mark
indicates selected
point to edit.

Cahnging R.P.M. value of
point. Please input value
and click [OK] to apply.

Cahnging duty(%)
value of point.
Please input
value and click
[OK] to apply.

FCdesign

You can also
change the
duty(%) by slider.

[ Intermitannt drive <> PWM drive mode change. ]

Drive Mode Change RLP.M

Chanee F.P.M

10000] rem Ok

Cahnging R.P.M. value of

mode change. Please

input value and click [OK]

to apply.

When a value that is
smaller than 500rpm is
set in Change rpm, it
becomes PWM drive a
whole RPM.

Set change RPM = S00F.p.m.

Lowver B.P .M = Pulze Higher B P .M = P Drive
(if you want choze pulse drive in Al B.P .M
zone zet very high B.P M value to change B.P .M
value [ex. 20000r p.m)

Set change R.P.M == 500 r.p.m, Py Drive in A
R.P.M Zonelexcept Startup Pump Drive)
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(k) Edit " Revolution Speed Limitter ” & " Indicator " Setting

“Revolution Speed Limitter”

The ECU will stop Fuel injection if engine rom becomes Cahnging Rev Limitation
more than [ Rev.Limitation] value. You can set it at the value. Please input value
form of the compensation tab left lower side. and click [OK] to apply.
Please refer to figure for changing the value. : \
Other Settinegs \/

. . Rev. Limitation &

“Shift-Up Indicator” Shift Up Ind. Ok |
Compansation
The Information lamp on the dial controller is turned on Sigme e, | e | Contral o e
when it becomes more than [ Shift Up Ind.] value. You Start Up W Enable r
can use it as a shift-up indicator. domehronous [ Ense -
Please refer to figure for changing the value. aona7 INJ: 32 6| DIA 164 \
| \

NOTE : When the lamp displays the error, the Cahnging Shift Up Ind.
lamp doesn't light even if the rotational speed is value. Please input value
becoming more than the set value. and click [OK] to apply.

Information lamp
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(1) Edit “Compensation Table” Settings

This section explains the method of editing the following compensation values.

Warm-up Compensation

Start up compensation

Start up injection time

Asynchronous injection time

Fuel Cut Control

(Accelerate Compensation for *D-Jetronic only )

There is the form of changing each values at [ Compensation ] tab.
[How to Change]

First of all, please select the compensation value that you want to edit from the combo box.
The compensation value is displayed in the graph as follows.
(1)The value of the sensor for the compensation is a horizontal axis.
(2)The correction value is a longitudinal axis.
Please refer to figure for the method of changing each value.

1) Selecting the _
compensation value that 2) Changing point to edit. Add or delete the point.
you want to edit You can set the points up
to 15.
Qols] Basic Map
|Engine Temperature Compenzation j
Compensation Yalue (117 0.5/scale Edit Axis Edit Walue
35
Edit Axiz Select Hum
o
J I S 2 ~ s
M
et Cahnging
Longitudinal
« | o1.000 .
50 0 170 value of point.
Engine Temperature(degC) : 20 degCizcale Please in put

value and click
[OK] to apply.

Cahnging horizontal value Yr?u can slso
The circle mark of point. Please input f ar_lged_t el |
indicates selected value and click [OK] to l;)ngll%lj Inal value
point to edit. apply. y siider.
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[ Compensations ]

Warm-up Compensation Compensation Yalue (11} 0.Sizcale
(Engine Temperature Compensation) 3.5

This compensation is compensating the lack of fuel
evaporation and increase in volume of air filled in
engine when engine has got cold. P

You can set the value to each temperature points up I
to 3.5. Usually, 1.0 or more values are set to the
temperature of 70 to 80 degrees C or less. — o

=50 0 170
Engine Temperatureldegc) : 20 degClscales

Start up compensation

o . . . Compensstion Yalue (1017 0.5fcale
This is compensation which increases fuel after 35

starting of engine until it carries out stable rotation. At I
the time of engine starting, a setting value is I

determined from the table of this compensation setup
based on engine temperature. After starting reduces i .
a compensation value at a fixed rate. Compensation i

is completed when a value is set to 1.0. You can set
the value to each temperature points up to 3.5.

=50 0 170
Reduction value of compensation is set in the lower Engine Temperature(degC) : 20 degClscale
side of compensation window.
— time to recovery
Time : S0sec'zcale - lemperature at —
172 =40
degC

— reduction value —

o -]
=

16000

1]
Rewvoldation Speed (RPh : 1000R Phi'zcale

There is swicth in right side of window. = When you click an upper switch, a reduction value
increases. Thereby, the time to the completion of compensation becomes short. Conversely, if a
lower switch is clicked, the time to a compensation end will become long. Graph expresses the
compensation end time in display temperature and R.P.M.
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Start up injection time

This is not a compensation value. It is injection time
which will be injected in a period until it becomes a
rotation speed stable. It is not based on the angle of
throttle, and rotation speed, but fixed injection time is
set up for every point of each temperature. Since
evaporation of fuel runs short when engine
temperature is low, injection time is increased.

Asynchronous injection time

Asynchronous injection is the function to perform
compensation injection, when change of the intake air
volume rapidly between the timings of synchronous
injection. Asynchronous injection time is set up to the
point of the amount of open angle change of throttle .

Fuel Cut Control

In engine rotation speed over idol speed, fuel
injection is stopped at idle throttle position. Usually, it
carries out from a rotation speed somewhat higher
than idol rotation speed. Since it is easy to carry out a
stole when engine has got cold, a higher rotation
speed is specified. In a right figure, for example,at the
engine temperature of 70 degrees C or more, when a
throttle is an idol position in 3500r.p.m or more, fuel
injection is stopped. In 23degree C,Injection is not
stopped lower than 8000r.p.m.

This functions also as an idol R.P.M. limiter.

FCdesign

Imjection Time (mse_,c) : Damsecizcale
10

G—

-50 1] 170
Engine TemperatureldegC) : 20 degCizcale

Imjection Time (maec) : 0.Smeecizcale
-1

Throttle Speed(%icicle) : 10%iciclelscals

Revolution Speed (RPM) : 1 000RPMiscale
16000

-50 0 170
Engine TemperatureldegC) : 20 degClfzcale
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Accelerate Compensation ( for *D-Jetronic only)

FCdesign

This function correct a gap of the air / fuel ratio by the
following reasons.

a)
b)

When Throttle changes in the direction it opens, the

Response delay of intake pressure sensor.
The difference in the fuel evaporation by the
intake pressure at the time of acceleration or
a slowdown. (Throttle open or close)

5

Compensstion Yalue (14 D.Sisc_ale

=100

Throttle Speed(%eicicle] ; 10%ciclelzcale

volume of fuel is increased. Because engine is

changing in the direction whose intakeair volume time to recovery
increases and the value of a sensor is following

behind time. Conversely, fuel is decreased when a Al

throttle changes in the direction which it closes. ll
Because intake air volume is changing in the direction recovery ime from 097 sec
decreasing and the value of a pressure sensor follows ‘2" at 2000r.p.m.

later than it. In this compensation, when a throttle
changes, a value is set, and a value is increased or
decreased gradually. Compensation will be ended if a

value is set to 1.0.

You can set up the value to 0 to 5 times to the point
of the throttle change speed of arbitrary acceleration
or the slowdown direction.

The value to increase, or the value to reduce is set
up in a lower window. It sets up with this button. If an
upper button is clicked, it will come to return early,
and if a lower button is clicked, it will come to return

slowly.

It differs from the asynchronous injection which
performs compensation injection temporarily that the
volume of synchronous injection is increased or
decreased between a certain set-up cycles.

*D-Jetronic” is the registered trademark of Bosh AG
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Boost Compensation ( for TB version only )

This function corrects the injection time according to
the intake manifold pressure (positive pressure).
Only the version for the supercharged model,this
function is effective .

* When the pressure sensor is used for the air
pressure, it is also possible to use this function for the
atmospheric pressure correction.

* The optional pressure sensor is necessary to use
this function.

FCdesign

Compensation Yalue (1/1): 0.5/scale
345

BoostimmHg) : 100mmHgiscale
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( m) Transmit Settings to ECU

Please transmit data to ECU after editing the setting.

Before transmits setting, We will recommend the
edited data to be saved.

Please confirm the connection with ECU. Please
confirm ECU is turning on.

Please click "PC >> ECU" button.

When the setting of ECU is not read to PC before
transmitting, "Send All data?" message is displayed.
Please click "OK" button.

if the window of "COM PORT" opens, please set up a
port number and click the "O.K." button.

Since SWB displays an error message when the Connect “Communication Cable

wrong port number is set up, please click a
[ECU>>PC] button again after clicking [Tool] > T ——

[Option] of a menu bar and clicking the right number - Bl
of the "COM PORT" and the "O.K." button. After that, . ECU>> PG | Save fs @
please click [ECU>>PC] button again. ]

l Compenzation

A mouse icon becomes a sandglass display during i (reree)
transmission, and SWB cannot be operated in the L /////
meantime.
[ PC >> ECU ] button
When the message of the completion is displayed

after transmission is completed, please click the

O.K." button. GOMO

it  CoMe
When the IG switch is turned off, ECU maintains the LA
power supply from the backup power supply line L
while writing the setting to EEPROM ( One second or

less ) and ECU is turned off.

“COM PORT” Window

NOTE: When the edited setting is transmitted after the setting is read from ECU, only the change

part is transmitted. The transmission is completed at time that is shorter to transmit all the settings.

fi system Manual ver.4.6.0 2 26
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(n) Data Monitoring Window

Among the control parameters in ECU, the following
information can be displayed on the screen of PC by
using the communication. Open rate of throttle,
temperature of engine, value of dial controller, and
rotational speed of engine, voltage of battery, and
injection time

Please connect ECU with the PC with the
communication cable.

Next, please operate “download from ECU” referring
to the chapter of " Read Settings from ECU".

When the reception is completed, please click "Tool"
>> "Data Monitor" of the menubar. The data monitor
window is displayed.

When "Start" button is clicked, it starts displaying.

The raw data of the sensor is displayed in the left,
and the converted physical quantity is displayed in the
right. An open rate of the throttle is converted into an
open aria rate of throttle boa. The open rate of the
throttle used in the basic injection map is this open
area rate.

In throttle open rate and engine temperature, PC
converts into a physical numerical value when the
engine speed is zero, and displays them by a red
character. When the engine starts rotating, the value
in which the conversion calculation is done with ECU
is displayed in blue.

~“E‘ Setting Workbench Wer.1.00.02

7l R®E FT | vl A

FOIFREOER |L

A< S

Physuisal value

056.300 %

078.250

000.996

013.750

Engine Speed 000.000

RPM

Tnjection Time: 005.222

1/1000
sec

Goil Reaction 000.815
Perio 2

141000

Data Monitor Window

DJ Input Status Monitor

g | W7 | Olse |

Click “Start” button to display.

[ For the D-Jetro version |

"intake manifold pressure" is added
to the display item. Only after the
engine starts, PC displays pressure
value. Before starting,the value is
displayed by a red character as
"760".

* Even if the dial controller's setting is "diabled", the numerical value displays the value of the dial.
* After engine starting, some parameters are displayed in red charactor.
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Other operations of SWB cannot be done while
receiving the timer.

A right graph displays the position of referred map.
The graph can be cleared with the button of "Graph
Clear".

After the "communication” is stopped by "stop"button,
the window can be shut with the "Close" button.

* D—Jetro version
“Aria Percentage” is changed “Manifold Pressure” .

Monitor Cycle Change Button

Data Monitor

Strt || Sp | Close Clear Graph | Gyole time
Sensor Value Physical value
Thrattle Anele o olo.00 K i
b e 0073 095406 dexC
Dl Gontrater 0D THEE
Batlery Voltage | 174 011266 Vol
Crepeleeed 373000 RPM
Injection Time 005.216 11000 sec
]S;r‘l;igechun 001108 /1000 ses 16000
Total comp 1.00 ‘ | ECUERROR: Volt @ Inj. @ Pump @ Over @ ‘
yi
|coM 2/ Disconnect [0:219 /

]
Total Compensation Value.

E.C.U Error Display.

Monitor Cycle Time

Monitor Gycle Time <about 0.2 to 1.0 zeconds>
Fe il
07}

FCdesign

frea Percentagel(X) © 10%/zcale
10

i o

| g g u}

L = 28

L a

B o

PR SR R |
0

0 16000

Fevalution Speed(rpm)

A new function was added to "Setting
Workbench" ver.1.11.08.

(1) Display "Total Compansation” rate.

(2) Display "ECU Error" status.

(3) Shortening at monitor cycle
Formare version about 0.5 sec.

New version 0.2sec.

(4) You can change monitor cycle.
[ 0.1sec to 2sec ]
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(n') Show A/F data on Data Monitoring Window

Data Monitor

A/F sensor type
5153 &1k B i r L el e 2 T

2 HHIE HRRE
Z0xMEAE % (fria)
LR deeC ‘ CONTK COMGL L2 O LM aFx O ‘
TR =
NoTI-EHE .

Vot Setting
RS mmHe change of AF
(B/F) color
T EERE Y classification
RS 1/1000 sec
B HUE B85S 1/1000 sec
Totalcomp. e | |ECU ERROR: Vot @ In. @ Pump @ Over @ |
[coM 27 Disconnect. F- F-

The A/F sensor that can be displayed is as follows.

NTK ---- NGK/NTK UEGO sensor
LM-2 ---- GRID(INNOVATE) LM-2
LX-2 -+ GRID(INNOVATE) LX-2
LM-1 ---- GRID(INNOVATE) LM-1
AF-X ---- NGK(USA) AF-X

It is necessary to connect the analog data output of each sensor indicator (or amplifier) with
the Fi harness.

Data is plotted in a right side graph by a round sign of the color according to the value of the
air/fuel ratio.

1,," Color Settines @@

The graph is displayed by R.P.M. vs. Throttle OpenRate

. . D543
(manifold pressure in case of DJ). i
AfF
Please push the edit button that exists under the color I #ég%ﬁ%iiﬁ_}:ctééﬁlj
index when you change the boundary of the classification. 18 Tooe

T EE@EOKENSTRE
I PRl rAnEToTD

Attention M ERGESLL
fr— AELSLAPEHGx
H f . . TEHIED o
When the boundary is changed, the plot point displaying T e
it now is cleared. I
mee | ok [
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(3) Configure and sensor ajustment

Before use,it is necessary to do “Hardware Configuration” and “Map Adjustment” after ECU is
installed to the vehicle. These settings are usually set when “FC design” ships it.However, the thing
that shifts by engine vibration the idle adjusting etc. is expected. This chapter explains these
adjusting methods.

The set item.
As a hardware configuration.
(a) Setting of close values and full open value of throttle sensor.

(b) Setting of the Idle throttle threshold.

As an adjustment of the map
(c) Adjustment by capacity of injector and displacement of engine.

(a) Setting of close values and full open value of throttle sensor.

ECU must convert from the voltage of the throttle sensor into an open rate of the throttle and refer
to the jet map.

The setting to which open rate the voltage of the sensor hits changes according to the installation
position of the sensor and the operation angle of the throttle valve.
It has usually adjusted it in "FC design" before ECU is shipped. However, it is likely to shift the
overhaul of the throttle body or caused by loosening of the installation by the vibration under use.
We will explain the method of adjusting this value here.

(i) Read Full Open Value

At first, please operate starting “Data Please read this value.
monitor”( refer to “Data Monitor Window” chapter). (digit)

Open the throttle to the wide(full open) limit. when
click "Start" button, the communication begins.
Afterwards, please read the value of the throttle
sensor (value of 0-255).

If the value is 255 ,please loosen the sensor
installation screw of the throttle body, and adjust to etk e (LRI NI
become a value that is smaller than 254 while i O et
seeing the sensor value of Datamonitor.

Dial Gontroler 0127 000.996

Battery Voltage 0220 013750 Vol

Engire Speed 000.000 RPN

Tiigction Time 005222 WSQCUUU

Gaoil Reaction 141000
Period 000815 e

Data Monitor Window

fi system Manual ver.4.6.0 3 1
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(i) Read Full Close Value i
In the same way, please read the value at full close

position. At this time, please rotate the idol adjustment L — =

screw until becoming a position in which not the idol T —

position but the throttle is completely closed. Please Lt B
read the value at the position in which the throttle is e ||| SR
completely closed. of e =

(iii) Set Value to PC Er— —
Next, please set the sensor value to ECU ,according

to the following methods. —Throttle Body

Please return to the main window, and click "Tool” >> Thrattle

"Hardware configuration" of the menu. opens. When giamete‘; 'ilmml'

the message is displayed, click "Continuation” button, of Full Open

please. Sensor Value [ 48] Manual |
"ECU Configuration" window The value is set to the of Glose .

frame of "Throttle body" on the left top of the window. R

Please input the sensor value of full open throttle to
the box of "Sensor value of full open".

When the button of "Manual” in the right of the box , "Sensor value of close" is clicked, the input
window opens. Please input the sensor value of full close throttle here, and click the “OK” button.
when the message of "Value is incorrect" is displayed ,the input value may be wrong, please try
again from the step,“the full open value”.

The input of “Throttle Diameter” is arbitrary. Please use it as a memo of the setting(Map).

(iv) Transmit to ECU

Please confirm the connection of the communications cable, confirm the power supply of ECU
is turning on, and click the "PC>>ECU" button.

The mouse icon becomes an “hourglass” display while transmitting, and, meanwhile, SWB
cannot be operated. It takes about ten seconds to transmit.

The message of "Complete" is displayed when the transmission is completed and click the "OK"
button, please.

The power supply is turned off. ECU maintains the power supply while writing the setting, and
the power supply cuts afterwards.

fi system Manual ver.4.6.0 3 2
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(b) Setting of the Idle throttle threshold.

FCdesign

When throttle position is lower than [ Idle Throttle position ], the system cuts the fuel if the rotatinal
speed is more than R.P.M. in [ Fuel cut control ] setting value. This function is "Fuel stop when
decelerating”. For this function, it is necessary to judge the idle position.

First of all, please read the value of the throttle sensor at the idle position by using [ Data monitor ].
Next, please set the value to the input box in [ ECU Configuration ] window shown in figure.
Please input a value that is a little larger than the read value. (about 1% or less.)

Please transmit to PC when the edit is completed.
(Please refer to the previous section. )

Please read this value.

Stop | Olbee | e

Al A RITF S

(%) —
Physuical value
Vialie
Throttle Angle 0178 056.300 a‘a)
Engine 0102 07d. deel
Dial Controler 0127 1000.996
Battery Voltase. | 0220 013.750  Volt

Engine Spoed

000.000

RPM

Thjection Time

005.222

141000
sec

Coil Reaction

Period

000.815

11000
sec

Data Monitor Window

Throttle Body

Throttle 16.00

g\amete\:’ (Imm)
ensor Value
of Full Open

of Cloge

Injector

Sensor Value Marual

Ihjector Feed 3260
Rate fco/mind

I

Idle Throttle Position

K ome

|]njectur Reaction Period lJ
Coil Rgamian Time (msec) : 0 Smseciscale
&
T —— e L |
a
i} 1B
Battery Woltage(y) | 2V iscale

EGU Program “ersion : 00,2009 build 000,000

Edit Axig

Edit Axis Select

EEel ]

Wolt

Hum

Please input the value
and click [Done] button.

Edit alue

01180| Done

~ 03500

1/1000sec

| 00000

Cloze

[ ECU Configuration ] window
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(c) Adjustment by capacity of injector and displacement of engine.

The injector capacity is recorded in ECU. An injection setup needs to be adjusted, when
the injector capacity of your throttle body differs from this, and when the engine
displacement volume of the injection control map currently recorded differs from that of
your vehicles. The whole injection map is multiplied by the numerical value which is
calcurated by the following formulas.

Please refer to "Start up manual" - Specification of your “ECU” map .

Injector Capacity cc/min *3
Spec Displacement cc *2

Value A = Injector Capacity in “ECU” ™3 | Injector Capacity of Your Throttle Body ™
Value B = Your Engine Displacement / Displacement of “ECU” map spec.”?
Value ( for multiply ) = ValueA X Value B

How to multiply the whole injection map and the value is explained in the chapter of “Edit
Basic Injection Time Settings” - “(B) Multiplying “Gain”” in the manual.

* |t is convenient to use the import export function to change to the setting matched to the
engine displacement and the capacity of the injector. (see section 3-5.)

*NOTE.
You learn the fuel injection time in the calculation by calculating thefollowing formulas.
Injection Time(WOT) [sec] =

air charging efficiency [%]/100 * engine displacement [cc] * air density
| AF ratio / fuel density / ( injector capacity [cc/min] / 60 )

Please refer to 1-4 [ About Basic Control Method ] in this manual.

fi system Manual ver.4.6.0 3 4
Copyright (C) fc design co.,ltd. / http://www.fc-design.com/ -



FCdesign

Export & Import function (About the copy of the map between two ECU)

Because the configuration file contains information on individual hardware, the configuration file
cannot be forwarded directly between ECU with a different serial number.

The injection time is not corrected by the difference between injector capacity and the engine
displacement even if it copies it directly.

The “export & import” is a function to correct an individual difference.

How to “Export”.

(1) Please click “File” >> “Setting export” of the menu of the SWB software. Please input the
memo arbitrarily.

(2) Next, please input the engine displacement. The input of this item is indispensable.

(3) Please input the file name on the following screen. Please click “SAVE”.

— The extension of the export file is “.sip”.

The compensation table and Injection time settings, system information (serial number and
sensor proofreading value, etc.) are written in a usual configuration file, “.swp”.

The injector capacity, the engine displacement(cc), the injection time settings, and the

compensation tablers are written in the export file, “.sip”.
This file enables a setting exchange with other ECU.

— The setting of the pump drive is not included in the export file.

How to “Import”.

(1) First of all, please read the setting from ECU. (Or, read from the file. )

(2) Please click “File” >> “Setting import” of the menu.

(3) Please select the file of extension “.sip” that to import it in the selection screen of the file.
(4) Please confirm the content, and enter the next step. Please click the button of “Another file”
when you choose another file. Please click “Cancel” when you discontinue import.

(5) Please click the button of “Adjust “ when you want to adjust the jet time automatically.
Please click “Not Adjust” when reading without adjusting it. The file is read when “Not Adjust” is
clicked and “Setting import” completes.

(6) When you click “Adjust it”

You can select which to be adjusted in three adjustment injection time. Please click “Adjust”
after select them. Please click the “Cancel” button when you discontinue import.

(7) Please input the engine displacement of the engine under use and click “OK”.

— The injection time is adjusted in proportion to the engine displacement(cc).
— The injection time is adjusted in inverse proportion to the injector capacity (cc/min).

(8) “Setting import” is completed.

fi system Manual ver.4.6.0 3 5
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(B) Appendix

specifications of ECU

Product Number FI-00 ——
Target 4Cycle engine, single silinder 2cycle,RE are also
available.
Rated voltage 12V
Range of voltage 10~14V
Range of temperature |0 to 70 degree Celsius Note *1
Current consumption |0.2A(MAX) at 12V
Max R.P.M. 16000r.p.m.
Output 1 injector driver Note *2
1 Pump driver
Input Throttle sensor,Temperature sensor
Revolutional pulse Note*3
Basic Injection Throttle—Speed method (Alpha — N) Max.31 X 31 points
Cntrol or Speed Dencity method (option) Range 0 to 32 msec
Compensations 3 compensations Boost Comp. is
1 Asynchronous injection Type TB(option)
1 Dial (gain) control
Pump Control Intermitant and PWM drive.
(Changing by R.P.M.)
Setting method Changing from PC. x4
( The setting softwear, “ Setting
Workbench for Windows “is required. )
Communication RS232C
Interface
size (W) x (H) x (L)
(g)
Appended 1 Dial controller, 1 temperature sensor,
1 pulse unit (signal interface unit), 1 CD-
ROM for install “Setting Workbench”
softwear, 1 Instruction manual, 1
Comunication cable

NOTE.

*1 Don't install ECU by the exhaust tube.(High Temperature)
*2 The one injector driver can drive 2 injector at same timing.
*3 The revolutional pulse is output from the " signal interface unit".
*4 We do not guarantee the following matters. Please acknowledge it.
(i) Problem of this software operation by installing other software.
(i) Problem of movement of other software by installing this software.

fi system Manual ver.4.6.0 B 1
Copyright (C) fc design co.,ltd. / http://www.fc-design.com/ -



FCdesign

alM JO
uonIBUUY

1

“Bunm jo
3|ppiw 2y
Wwoly s3yauelq

1013auuo0d 1 1

TU2WN20P P2Y2ENE TE JO JU21T0D 21 MO[[oF Mmcﬁﬂ

IO [ETETS 211 IO 102 W22 [daT 27] IO JOSTAs J2TI0 250 No& I
: : 7 i 1w

192Uu09 10N,

3UI OB Y)M SIIM SNYM
T YIBIq J BUYM

X3

10]03 allM

uonusny,

109 uoniub
Q| T
s g — nun asepaly| JLETEN 13)|jonuon 10sU3s
ssauley |eubig oIy | leig aimesadwa)
SS3UIRY 3|IIY3A pUBR 33143
(+) 102 uoiuBi jo 12B3U0D UIIMISQ JI3ULDY .Eor
W T T
' i | I 3 | ! "
PR R N SR ) b1 — L S N AV PR U L IR SR EN P,
oo U39 # o4 @ v# L#
SULEIL g SNE &2 e =228 s 2|e o=
i =22 SlE |2 e s 3
[ LHHE
T aum
=
dwngd |an ytayingts
d13nd (27 e
[
fiddng + 3p21yap
O A |
Uams
ue
* m @ m 1 HM MIM =
slzl318 |o]2|2 R HERNEEE 5
(+) () alo|els |5]2]2 HEHHEEBHBEE SRk
e A A A=A A~ r— A=A A kA A —— 1 = & sl =
fisyeg o L RNAARRNRRR T T ARNAARARRNANRAN & e |2 |7 N
(an9*) PA A A | _
uowwod - e ! I
HEE 193 14 NNz q08 LN
) J0308uUu0D ndul \O
elep 4,y yaumg 3o

'White

LdO#

(8dAy paads-amolyl ‘N-eydje)wesbeip Bullpn

fi system Manual ver.4.6.0

//www.fc-design.com/

Copyright (C) fc design co.,ltd. / http



FCdesign

1

uoI123uu0 Y

de| on23|3
UpMm 123uu09

10pp3uu0) | 51

B

$IB1G UM 30 3UY A
suB3W ¥aeg/3UY M
10]09 3IM
uonusNyK

JUAWNI0P P2T2ENE TE JO JU21T0D 21} MO[[0f Mmcﬁﬂ

IO [EUSIS 271 JO 1U2W208[d2T 27] IO JOSTas I2T10 250 N0k IT
: : 7 i 1w

1o uoniub)
wun
> — 105U SLEITE] 105U
sSalue oLl m_:ozm failonuoy [ea EEEmam_ﬁ E:mmmmﬂ_
SS3UIBY 3NY3n Y leubig
pue |BuluLa)+) BB A
usamjag 193UU0) woy Lﬂi&lﬁ}_ i T n--»wél%.%:_ j--—-—-|- . 1!@..@.!.
" " ! . o L !
A (R (S (SO P Lo |l 1 I S W (R SR P 1 L] o4 ] !
oo Uz # o4 @ v# Lit
st 20 B 23 F 2le JHE
[] 2owatu I g g z 2125 P x| o=z
= HAHE TE| = |a 3
9# Sl= |5 | =
_1|||“ MY M
Lo
dwnd |an pipingts
dland [0
L
fiddng+ 32143,
A2 /|_ |
yaums
uepy
NREEREINE E 2
s |5|=|8 2= | - @ S =
ala 2|5 |5|2|8 slolslzlslL|2ETs g
(+) () TOEHEEHEE
fleneg 7# _1_.||A| N AN |u|v-J" "}w/:-.\] NN NN AT To1s s T ==
pa BT L_AMAN S S L O B N B LT [ S L L AN AN AN N S A 1 R SR A, [ I
(ano*-) % % A/ yUVS " "
- I
uowwos -/ yyey NAN g0 LA 1z
no3aid
= Jo308uu0g ndu \O
eIEp 4,y youms 3o

( losuas isoog + N-eyd|e / Alisua@ paads ~ onar-q ) welbeiqg Buliipn

fi system Manual ver.4.6.0

//www.fc-design.com/

Copyright (C) fc design co.,ltd. / http



v aN9: A
[] | [Blg - nig
s “|EnUBW J0SU3S 47y md_“m“o _xm.__‘m A5 -9
|\ 01 Bup1oage (A'AD)AND ndu| - 47 (AzV)ol+ 41 aN9 - A
v pue (g7)eubis (AZV9I+: 0 dweq: gs oIS " ¥
123uu03d 3sea|d AS - U9
\¥ EENEL X" [d1
F EE am| o IR ES
I [ L1
Jndul elep 4/v 7d0# 10303fu| 9# yupn aseysyu| [eubis G 18|jojuod el v# Josuas oyl ¢
Josuas ainssald annsod [ amjefian
. aND - A
aND - A .
eubig :1g [BubIS -d @
N 10suas aunssaid aaneban AMFAD X | M X |d A Mgl X
V]
'H 5 EEE gd| 0 |DT1 ]85 B[ X [ d | X
1 I [ ] | I
Rug pabreyaszdng 1o onap-Q,
youms Bo 1z aimeladwa] |z losuas ainssald | 4O d8 N33 ¢# d0l N23 |#
umoig: g
juid o yud feig:  Ag
ading whip: 41 pay: o
. HIEG/P2Y - Y YElg: Mg
aun uzalg awl: 97 anig: nig
12618 UM 2 SHYM MYM: M ¥EIG/AUMT AM
3pIS SIyL S ion B angMs  8s usalg U9
- MO||3A ajding :
wold melp uoIUBNY W 124 A ! ._omoo E__ﬂ
s|ews r_.mu_a_._o.n.u ssaUleH I4

_.C.m:w.m_ﬁ_ 101092UU0D

Copyright (C) fc design co.,ltd. / http://www.fc-design.com/

fi system Manual ver.4.6.0




FCdesign

“FI“ Electronic
Fuel Injection System
Instruction Manual

2007/06 ver. 4.4 release
2010/12 ver. 4.6 release

FC design co.,ltd.
2-1-48, Fuchuchou-Honmachi,Aki-gun
Hiroshima,Japan
735-0006
Tel:81-82-287-0211
Fax:81-82-287-0212
Mail:info@fc-design.com

Copyright (C) fc-design co.,ltd.

fi system Manual ver.4.6.0
Copyright (C) fc design co.,ltd. / http://www.fc-design.com/



