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Software Updates for Closed Loop
Operation

Version 4.5

e See Calibration Document for current calibration updates. Other interim revisions are covered in the on-
line help documentation

e Allowed the software to recognize FLHXi vehicles.

e Model Year 2006 vehicle changes include a new throttle body and injectors, and closed-loop fuel control
on Dyna EFI models.

Closed-Loop Operation
Backaground

2006 EFI Dyna models come equipped with 2 “switching” sensors...also known as stoichiometric
sensors. Unlike wide-band sensors which can measure and control over a wide AFR range (10-20),
switching sensors can only control within a narrow range (+/- 0.5 AFR). This offset in control is
accomplished with the EFI Race Tuner by adjusting the Closed-Loop Bias table.

Closed-loop operation is only used when the engine is in a normal operating condition. There are
several instances when the ECM goes into open-loop operation. These include: warm-up, high load or
high RPM operating conditions (such as WOT), when the vehicle is in Hot Engine Management, or any
time the AFR requested is richer than 14.6. Data Mode has also been updated to read and record proper
Closed-Loop parameters for proper tuning.

There is also a new Data Type when recording on bikes with O2 sensors. This is listed as
‘Engine with O2 Data’ under the ‘Data Type’ pull-down menu. To record O2 sensor data follow the
instructions below.

1. Open Data Mode

2. Select Record Data from the File pull-down menu.

3. Click ‘Accept’.

4. Name your recording and save.

5. Inthe ‘Data Recording Control’ dialog box select ‘Engine With O2 Data’ from the ‘Data Type’
pull-down menu.

6. Minimize the ‘Data Recording Control’ dialog box.

7. The main Data Mode window will now list and record the following closed-loop data items.

a. VE New Front. This is the new calculated VE for the front cylinder that the ecm uses
when running closed-loop.

b. VE New Rear. This is the new calculated VE for the rear cylinder that the ecm uses

when running closed-loop.

02 Integrator Front. This is an error value for the front cylinder.

02 Integrator Rear. This is an error value for the rear cylinder.

02 Sensor Front. This is the milli-volt reading of the front O2 sensor.

02 Sensor Rear. This is the milli-volt reading of the rear O2 sensor.
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Tuning with Closed-Loop

Only calibrations that are closed-loop capable can be used for closed-loop operation. When a
calibration is opened in Tuning Mode, a box in the upper right region of the screen will indicate if a
calibration is intended for open or closed-loop operation.

The AFR table controls the operating conditions in which the ECM will enable closed-loop. The
AFR cell must equal 14.6 for the ECM to enable closed-loop operation. This allows the user to control if
and when the bike is in closed-loop simply using the AFR table.

For tuning of the VE tables, the recommended method has not changed. The AFR table should
be set to 13.2 in all cells; this will put the bike into open-loop operation. The VE tables are then tuned to
achieve the 13.2 in all conditions. Upon completion, the AFR table should be returned to its previous
settings. This will return the bike to closed-loop operation.

The new table that has been added this year is the Closed-Loop Bias table. This table is used to
shift the AFR richer or leaner during closed-loop operation. This table is a function of engine speed and
map load. The cell values are the switching voltage that the ECM controls to. A lower voltage will control
leaner, and a higher number controls richer. This table is used by the ECM in addition to the AFR table to
determine what AFR to control to.

Example: Using calibration 141NX001. Looking at 1750 rpm and 40 kPa, the AFR table shows
14.6 and the Closed-Loop Bias table shows 447mV. With these values, the ECM will be in closed-loop
operation and will control to approximately 14.4. In order to change the fuel delivered to the engine in this
condition, the Closed-Loop Bias table would be used. 500 mV will make the mixture slightly richer, and
400 mV will make the mixture slightly leaner.

Changes to the Closed-Loop Bias table are done for the same reasons the AFR table would be
changed: power, fuel economy, knock, etc.
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Introduction

The Screamin' Eagle EFI Tuner Kit will provide the experienced race tuner with tools and
data similar to what Screamin' Eagle uses to create its EFI calibrations for Stage Kit
configurations. The system is designed for Harley-Davidson Electronic Sequential Port Fuel
Injection, (ESPFI) systems offered on the following EFI-Equipped models: 2001 - later Softail,
2002 - later Touring, 2004 - later Dyna, and 2002 - later V-Rod (from here on referred to as
the “current ESPFI” system).

Kit Contents

e 1-CD containing:
» Tuning Mode program including Basic and Advanced sections
» Data Mode program
» Screamin' Eagle EFI calibrations up to the time of this printing for the
following EFI-Equipped models: 2001 - later Softail, 2002 - later Touring, 2004
- later Dyna, and 2002 - later V-Rod.
» User’'s manual
e Computer Interface Module
e Specialized Cable to connect Computer Interface to Data connector on vehicle
e 9-pin male-to-female Serial Port to connect Computer Interface to your computer

: : : ¢ L4
This product is designed for Race Use Only ‘:%f

Disclaimer & Warnings

Do not install the EFI Tuner on any model other than those specified in this User's Manual.
Doing so may result in poor engine performance, electrical-system damage, and/or engine
damage.

This Screamin' Eagle EFI Tuner system is intended for high-performance applications only.
This engine-related performance part is not legal for use on pollution-controlled motor
vehicles. Use of this Screamin' Eagle EFI Tuner system may reduce or void the Limited
Warranty Coverage.

This Screamin' Eagle EFI Tuner system allows the engine to reach optimum RPM. ltis
extremely important that the rider use the tachometer to avoid harmful RPM's and possible
engine damage. Engine-related Performance Parts are intended for the experienced rider
only.

Do not exceed 6200 RPM on all Twin Cam 88 engines that use stock valve springs.
Exceeding 6200 RPM on these vehicles may cause engine damage.

Do not exceed 6200 RPM on balanced Twin Cam B 88 engines, regardless of additional
engine modifications. Exceeding 6200 RPM on these vehicles may cause engine damage.
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How to Use This Manual — 1.1

First — Read the Introduction to Harley-Davidson EFI Systems

While it may be tempting to bypass instructions in favor of immediately using the Screamin’
Eagle EFI Tuner, it is likely that some, or all of the information in the next chapter;
Introduction to Harley-Davidson EF| Systems will be critical to your successful use of this
product. Read this chapter to gain a foundation of knowledge in how the EFI system
functions.

Second — Glance Thru the User’s Manual
Take a few minutes to glance through all pages of this User’'s Manual to get familiar with its
content.

Third — Get Comfortable With the Tuning & Data Mode Programs

Open and view the Basic, Advanced and Data Mode sections of the Tuning Mode and Data
Mode Programs to get comfortable with their many terms and functions. Click on every box
to view the drop down lists and other command windows. When you encounter a term or
function that you want more information about, use the Index or Glossary in this Manual or
click on the Find Icon in the Adobe™ Toolbar, (looks like a pair of binoculars) in the menu bar
at the top of the Adobe screen. This will locate the page or pages where the word exists.

Note that much of the User’s Manual has information organized in colored text boxes:

Explanations, descriptions and functions are provided in blue-colored text boxes

‘ Step by step commands are provided in yellow-colored text boxes

Tips, notes and warnings are provided in gray-colored text boxes with orange trim

Fourth — Use this Manual as a Reference Tool

The Screamin' Eagle EFI Tuner Kit offers so many tools for tuning and can be used in so
many ways that it will likely take the user some time to fully comprehend the depth of all they
can do. For that reason, the User's Manual is designed primarily for reference.

Note: There is also a Contents section located in the Help selection of both the Tuning
Mode & Data Mode software programs. Additional information can be found there that
supports the use of this product.



Introduction — 2.1
Harley-Davidson EFIl Systems

How It Works
Before discussing how the Screamin' Eagle EFI Tuner kit works it is important to understand
how the Electronic Fuel Injection system functions on the following EFI-Equipped models:
2001 - later Softail, 2002 - later Touring, 2004 - later Dyna, and 2002 - later V-Rod. That said,
it is assumed that the user of this product has a thorough understanding of internal
combustion engine operation.

Harley-Davidson Electronic Sequential Port Fuel Injection System, (ESPFI)
This completely new engine management system was released starting with select 2001
model year Softail motorcycles. This system is a speed/density, open loop, sequential port
fuel injection design that also controls spark timing and spark intensity.

Speed/Density System — When the ECM monitors manifold air pressure, air temperature,
throttle position and engine rpm to manage fuel delivery.

Open Loop Control — When the ECM monitors sensors positioned on the intake side of the
engine and does not monitor the end result of internal combustion at the exhaust.
Sequential Port Fuel Injection — When the injector nozzle is positioned in the manifold near
the intake valve and is precisely timed to deliver fuel to each cylinder.

This ESPFI system is the exclusive design used on the following EFI-Equipped models: 2001
- later Softail, 2002 - later Touring, 2004 - later Dyna, and 2002 - later V-Rod.

Current ESPFI Components
The following is a list of the major components of Harley-Davidson’s current ESPFI| system.
It is important to have an understanding of what these components do before learning how
the ESPFI system functions. Refer to the appropriate Harley-Davidson Service Manual for
the vehicle you are working on for additional information on component design and function
and for the physical location and testing procedures for each individual component.

ECM — Electronic Control Module — this is the brain of the system that collects input signals
from multiple sensors, makes decisions and sends output signals to deliver fuel and spark to
the engine.

CKP — Crank Position Sensor — this sensor provides input signals to the ECM that indicate
engine rpm, (how fast the engine is running in Revolutions Per Minute). The ECM also uses
these inputs to determine what stroke the engine is in so it can deliver the fuel and spark at
the desired time.



Introduction — 2.2
MAP - Manifold Absolute Pressure — this sensor provides input signals to the ECM and
reacts to intake manifold pressure and ambient barometric pressure. Intake manifold
pressure reflects changes in engine speed and load. Ambient barometric pressure reflects
changes in atmospheric pressure caused by weather conditions or changes in altitude. The
ECM uses the inputs from this sensor to help calculate how much air is entering the engine.
IAT — Intake Air Temperature — this sensor provides input signals to the ECM as it reacts to
the temperature of the air entering the engine. For example, hot air has less oxygen in it than
cool air. The ECM uses the inputs from this sensor to help calculate how much oxygen exists
in a quantity of air.
ET — Engine Temperature — this sensor provides input signals to the ECM as it reacts to the
engine temperature of the front cylinder head. The ECM uses the signals from this sensor to
determine if the engine is at operating temperature, or warming up.
TP — Throttle Position — this sensor provides input signals to the ECM as it reacts to throttle
shaft rotation, telling the ECM throttle position, if the throttle is opening or closing, and how
fast it's opening or closing.
VSS - Vehicle Speed - this sensor provides input signals to the ECM to indicate if the bike
is moving or sitting still. It is used mostly to assist the control of idle speed.
BAS - Bank Angle Sensor — this sensor is located in the turn signal module and it sends a
signal to the ECM if the bike leans over more than 45° from vertical. If the ECM gets this
signal for more than one second it assumes the bike fell over and it shuts down both the fuel
management and ignition circuits.
lon Sensing System — this system uses ion-sensing technology to detect detonation or
engine misfire in either the front or rear cylinder by monitoring the electrical energy at the
spark plug following every timed spark. If an abnormal level of energy is detected across 2 or
3 spark firings the ECM responds by retarding spark timing in the problem cylinder as needed
to eliminate it.
Fuel Injectors — the fuel injectors are electric valves that open and close to deliver a high-
pressure spray of fuel directly at the intake valve. They are controlled by output signals from
the ECM to deliver fuel at a precise moment. If more fuel is needed, the ECM will signal the
injector to remain open for a longer period of time. The period of time is known as the
injector “pulse width” and is measured in milliseconds. One method of rating fuel injectors is
by their flow rate — such as in gm/sec, or grams per second.
Electric Fuel Pump — a 12-volt high-pressure fuel pump, (located in the fuel tank) supplies
fuel under pressure to the fuel injectors.
Fuel Pressure Regulator — a mechanical device that controls fuel pressure to 55-62 PSI by
returning excess fuel from the fuel pump back to the fuel tank.
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Introduction — 2.3
IAC — Idle Air Control — an electric valve that’s threaded, (each rotation is a “step”) and
controlled by output signals from the ECM to open and close as needed to allow enough air
into the engine for starting and idle operation. The greater the number of IAC steps, the
greater the amount of air enters the engine through the IAC passages.

As mentioned, the ECM is the brain of the ESPFI M T T e [ w | ow | h
system. And, like our own brain, it has memories and it DN i | 3 | ss | e | ias | o
makes decisions. The ECM memories are located in IS =n an an mn BN
Look-up tables, (see example Air Fuel Ratio table to s =n an an s an
right). The ECM uses several different Look-up tables T I R BT ERR T
to make decisions on fuel and spark management. The T B R
Look-up tables that are in constant use by the ECM are T T B e B e e
the VE, (Volumetric Efficiency), AFR, (Air Fuel Ratio) T BT R
and Spark Advance tables. e e ————

Air-Fuel Ratio - Edit Enabled

One type of Look-up table the ECM always uses is for VE, which is a percentage rating of
how much air is flowing through the engine while running as compared to its theoretical
capacity. For example, an engine with a displacement of 88-cubic inches running at 5600
rpm at full throttle has a theoretical airflow capacity of 100% when it flows about 143-cubic
feet of air per minute, (cfm). If the same engine flows 107cfm at 5600 rpm it would have a VE
of about 75%. And, if the engine flows about 157cfm at 5600 rpm it would have a VE of
about 110%. That’s right, the VE can exceed 100%, especially in high performance engines
that have improved airflow through the engine. VE reacts to engine speed and to anything
that increases or decreases airflow through the engine. The VE Look-up tables in the
Screamin' Eagle calibrations are calculated from data they gather while testing live engines
on engine and chassis dynamometers, and with data acquisition equipment in conjunction
with track testing.

Overview of How the Harley-Davidson ESPFI Functions
The front and rear cylinder VE Look-up tables, which are programmed into the ECM, tell the
ECM how much air, (volume) is flowing into the engine at different engine rpm and throttle
positions.

The ECM also monitors the intake air temperature and manifold absolute pressure, which
provide it with an indication of air density, or the amount of oxygen contained in a volume of
air.

The AFR, (Air Fuel Ratio) table, which is programmed into the ECM, tells the ECM what AFR
the engine should require under specific engine loads, (engine load is determined by
monitoring manifold absolute pressure and engine rpm) to produce the performance that’s
desired.

The front and rear Spark Advance tables, which are programmed into the ECM, tell the ECM

the spark advance desired for specific engine loads to produce the performance that’s
desired.

11



Introduction — 2.4
When the engine is running the series of events typically follows the process below:
» The ECM monitors the CKP, TP, IAT & MAP sensors telling it engine rpm, throttle
position, intake air temperature and manifold absolute pressure.

» The ECM looks at throttle position and engine rpm when it refers to the VE Look-up
tables. From this information the ECM knows the volume of air that should be entering
each cylinder at this moment, under these present conditions.

» At the same time the ECM looks at intake air temperature and manifold absolute pressure
to calculate the density of the air entering the engine. Air density tells the ECM how much
oxygen is in the air entering the engine.

» Now the ECM knows exactly how much oxygen is entering each cylinder and it refers to
the AFR Look-up table for the AFR that’s desired. It then sends the appropriate output
signals to the fuel injectors to achieve the AFR it has been programmed to deliver for the
current engine rpm and engine load.

» The ECM also refers to the Spark Advance Look-up tables for the desired spark advance
for each cylinder according to the current engine rpom and engine load. The ECM then
sends output signals to the front and rear ignition coils to deliver the desired timing of the
spark for each cylinder.

ESPFI System Operation

ECM refers to the VE, AFR and
Spark Advance Look-up tables,
calculates how much oxygen is
entering the engine and sends
output signals to achieve the
desired AFR & Spark.

(
CKP Sensor | —»
Front & Rear:
TP Sensor A Fuel Injectors
MAP Sensor [ * Reads 4 Sends | —»| &
AT Sensor " | Inputs, etc. -——_):(: Outputs | — | Ignition Coils
> < .

12



Introduction — 2.5

» When the engine is experiencing a temporary condition such as when the bike is being

started on a cold morning, it uses additional Look-up tables that are also programmed into
the ECM. For example, a cold engine that’s being cranked to start rotates at a very low
rom and needs additional fuel. The ECM reads the ET and CKP sensors, which tell it the
engine is cold, and that it’s rotating at cranking speed. The ECM then refers to a
Cranking Fuel look-up table and directs the fuel injectors to remain open longer,
(increasing their pulse width) which delivers a richer air/fuel mixture for starting. It also
directs the IAC to open to its programmed number of steps to allow enough air into the
engine for starting and idling.

When the engine starts to run the ECM sees the higher rpm and then refers to a Warmup
Enrichment look-up table that it uses to add the additional fuel needed while the engine is
still cold. The table is designed to diminish its affect, (referred to as “decay value”) to zero

as the engine comes up to operating temperature.

ECM Refers to: When: Other Factor: Purpose:
Cranking Fuel Table | Engine is being Engine To increase fuel
started Temperature injector pulse width
and deliver more
fuel for starting
Warm-up Engine is colder than To richen AFR for
Enrichment Table operating temperature cold engine and
diminish effect as
engine warms up
Idle RPM Table Throttle is closed Engine To keep idle rpm at
Temperature desired speed as
engine warms up
Intake Air Control Throttle is closed Engine To allow enough
Table Temperature air into the engine
for cold engine idle

Heat Management System

The ESPFI systems on the following EFI-Equipped models: 2001 - later Softail, 2002 - later
Touring, 2004 - later Dyna, and 2002 - later V-Rod also incorporate a sophisticated heat
management system that operates in three-phases to keep things cool in extreme conditions.

Phase I: If the ECM detects engine temperature above approximately 300° F while moving
or stationary it reduces the idle speed. A lower idle speed produces fewer combustion events
per minute and that reduces engine heat.

Phase II: If the ECM detects an engine temperature that’s still drifting higher while moving or
stationary it richens the AFR. An increased amount of fuel in the air/fuel mixture has a
cooling effect on the engine.

13



Introduction — 2.6

Phase IlI: If the ECM detects an engine temperature that’s still drifting higher while moving
or stationary it directs the fuel injectors to skip, (only when the bike is stationary) and not
deliver fuel on every intake stroke. This limits the number of combustion events taking place,

which produces less heat.

The 3-Phases just described function seamlessly, and the rider may not notice the transition
from one phase to the next.
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Installing Software — 3.1

Equipment Needed
The Screamin' Eagle EFI Tuner software requires Windows NT4 w/SP4 or above, or
Windows 2000. It is recommended that the operating system have current Windows updates
installed.

Minimum system hardware requirements:
¢ Pentium-class PC at 133 MHz or above
e Display Resolution 800 x 600 or above, 1024 x 768 recommended
e One available serial RS-232 Communication port

Memory:
e Win NT 4.0 -64 MB
e Win 2000/ME/XP - 128M
e Hard Drive Space Required: 10 MB

Important: Note the requirement for a RS-232 serial port to work due to communication
timing requirements.

Installation of Screamin' Eagle EFI Tuner Software
Data Mode software is supplied bundled with Tuning Mode software on a CD-ROM disk. To
install the software, use this procedure:

1. Insert the CD into the CD-ROM of the computer.
e Within a few seconds, the install screen should appear. Click on the Install Products
button to bring-up the installation options.
e Click on the Install Data Mode button to begin the installation process.
2. Follow the on-screen instructions during the install process. It is recommended that you
use the default installation settings during installation.

NOTE: On some computers, the CD auto start may not operate. In this case, use Windows
Explorer and navigate to the <CD-ROM>/DM_INSTALL/ directory and double-click on the
Setup.exe program

Getting Started
The EFI Tuner programs are invoked from Windows by double clicking on the appropriate
icon on the desktop, or by selection from the Start-Programs- Screamin’ Eagle Tools menu.
This will bring up the main display.

PLEASE NOTE: The first time the Screamin' Eagle EFI Tuner is run, the position and sizing
of the forms are set to their default values and are located in the upper left of the display
screen. The forms may be re-sized and moved to the positions that best suit your needs and
monitor size. The Screamin' Eagle EFIl Tuner will remember the last position of all forms and
return to them the next time the program is started.
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Installing Software — 3.2

Overview of Software Programs

Tuning Mode Programs (Basic & Advanced)

Basic Tuning Section

The Basic Tuning program is the easiest to use for simple tuning tasks and the program
that's recommended for those users who do not have prior experience with EFI tuning. There
are 2 basic tuning tables provided:

» Main Fuel Table — use this tuning table to adjust the ECM'’s AFR target for both front and rear
cylinders at the same time

» Main Spark Table — use this tuning table to adjust the spark advance for both front and rear
cylinders at the same time

Additionally, the user can adjust the ECM Tuning Constants, such as engine displacement
and fuel injector rate and they can toggle the knock sensor ON/OFF and set engine rpm limit.

Advanced Tuning Mode
This program provides the user with tuning flexibility that’s very similar to what Screamin'
Eagle uses to create their EFI calibrations. There are a total of 11 Tables.

» Air-Fuel Ratio — use this to adjust the ECM AFR target value for both the front and rear
cylinders at the same time

VE Front Cyl. — use this to adjust just the Front VE value which will change the ECM
calculation for fuel delivery. (VE value tells the ECM how air should be entering the engine in
the conditions monitored

VE Rear Cyl. — same as VE Front Cyl.

Spark Advance Front — use to adjust just the Front Spark Advance timing

Spark Advance Rear — same as Spark Advance Front

Warmup Enrichment — use to adjust the extra fuel the ECM delivers to the engine while it's
warming up

Cranking Fuel — use to adjust fuel enrichment delivered for starting engine

Idle RPM — use to set idle rpm with engine warming up or at operating temperature

IAC Warmup Steps — use to adjust IAC Steps to assist idle control in engine as it's warming
up

ECM Tuning Constants — View and Edit engine displacement, fuel injector size, RPM limits,
and knock control

Acceleration Enrichment (AE) / Deceleration Enleanment (DE)- AE is like an engine
temperature dependant accelerator pump, increasing the multiplier gives more of an
accelerator pump effect during throttle roll on. DE is the mirror image of AE.

v

vV V VVY VVYVYY

Additionally, the user can adjust the ECM Tuning Constants, such as engine displacement
and fuel injector rate and they can toggle the knock sensor ON/OFF and set engine rpm limit.

In either the Basic or Advanced Tuning Modes the user makes edits to the tables desired,
saves the new file they created and then programs the ECM with the new calibration.
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Data Mode Program
The Harley-Davidson Screamin' Eagle Data Mode Program is a data acquisition program that
can be used to record over 20-different types of engine and vehicle data from the vehicle’s
ECM. The user can record data periods up to 30-minutes for tuning or troubleshooting
purposes while testing the bike on a closed-course track or chassis dynamometer. Three
mini-programs within the Data Mode program provide the tuner with methods to assess and
compare vehicle performance. Please refer to Section 6.0 for more information.
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Basic Tuning Mode — 4.1
Opening Tuning Program & Selecting File

Opening Tuning
Programs Commands
1. Double click the Tuning
Mode Icon on your >
computer Desktop window
to launch program \
2. Read the CAUTION
statement and click on “I
Accept” to open
Screamin' Eagle EFI
Tuning Mode

Select Tuning Mode File to Load 2=l
Lok in: I@ Tuning Files j = £ B

3287102.MT2
= 3287702 MT2

El
\’ZB?BDZ.MTZ

%_ PERFORMANCE PARTS

CAUTION =

Hatley Davidson motorcycles equipped with some
Sereamin' Eagle performance products may not be used on
public roads as installation could lead to non-emissions

i |compliant motoreycles, according to U3 EPA and
California standards. Installation of some Screamin' Eagle

| |pefformance products, especially those intended for

1 Accept ioged course of racing applications, may be illegal and
! ridarad an amineinn s valatad famenarine anenrding to LI

Refer to Section 9.0 for a list of
Screamin' Eagle Calibrations

™ Open as read-only

A

. File hame: |32834D‘I A MT2 j Open
4
: Files of type: IMTZ Files [*MT2) =l Cancel \

Selecting File
Commands

The Select Tuning Mode File
to Open window should
launch automatically — if not:

1.

Click on File in Menu Bar
Click on Load Tuning File
Double click on File Name
you want to load or:
Highlight File Name and
click on Open

were modified.

Example:
3283401A.MT2: 2001 & Later Softail 1550 Stage Il

TIP: Create a LOG that lists the Tuning files you have modified and for what purpose they

“File modified for Screamin' Eagle Pro 2-into-1 exhaust — 64796-00A”
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Basic Tuning Mode — 4.2

Tuning Modes & Limits

Tuning Mode Commands
To select Basic or Advanced Tuning Modes:
1. Click on Setup
2. Click on Basic or Advanced Tuning Mode in drop down list

*# Tuning Mode - Basic Mode Active (=]
File Edit | Setup Table Selection Table Comparison  Help
C\Program | Setup Display Colors. 5508 M [ Tuning Made File Loaded [ TwINCAM
Setup Screen Size... 1 Unit 5 Units 20 Urits
Opti:ns y IiEamEst | @ 2Unts ¢ 10Unts € 100Units
7 Basic Mode | -
RPM 20 30 40 Advanced Mode | 80 90 1
750 0.0 0.0 0.0 0.a oy 0.0 0.0
1000 0.0 0.0 0.0 0.0 0.0 0.a 0.0 0.0
1250 0o 1K1} n.a 0.0 0o 0o n.a IR}
1500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1750 0.0 0.0 0.0 0.0 0.0 0.a 0.0 0.0
2000 0o 0.0 0o 0.0 0o 0o 0o 0o
®# Tuning Mode - Basic Mode Active -3 x|
File Edit Setup Table Selection Table Comparison Help
| C:A\Pragram FileshTTSh. A3283407 A MT2 | H-Dec-01 3:58:08 PM | Turing Made File Loadad | TN CAR
) = 1 Urit = & Units = 20 Units
Show Graph Set Bazeline Set Reference | Decrement | Increment | & 2 Urits 10 Urits 100 Units
MAF (kPa)
AFM 20 30 40 50 60 70 80
750 n.a 0.0 0o 0o n.a 0.0 0o
1000 0. A - 0.a 0.0 0.0 0.0
1250 0, 0.0 0o 0o 0.a 0.0 0o
1500 0. 0.0 0.a 0.a 0.0 0.0 0.a
1750 0. 0.0 0.0 0.a 0.0 0.0 0.0
2000 0, 0.0 0o 0o n.a 0.0 0o
2250 0. 0.0 0.0 0.0 0.0 0.0 0.0
2500 0. 0.0 0.0 0.a 0.0 0.0 0.0
2750 0, 0.0 0.0 0o n.a 0.0 0o
3000 0. 0.0 0.0 0.a 0.0 0.0 0.0
3500 0, 0.0 0o 0o 0.a 0.0 0o
4000 0. 0.0 0.a 0.a 0.0 0.0 0.a
4500 0. 0.0 0.0 0.a 0.0 0.0 0.0
5000 0.0 [IA1] 1] 0o n.a 0.0 0o
‘I EEnn nn nn non non nn nn non
Main Fuel Table [Percent Change] - Edit Enabled

Tuning Limits Explanation
The range of adjustment in the Look-up tables will provide the race tuner with a broad
range of tuning flexibility. Limits have been set in the software to help the race tuner
prevent mistakes that might be damaging to the engine. The colored cells in the example
above indicate that the upper or lower limits have been met in those specific cells.
Example:
e Green colored cells indicate setting cannot be decremented lower.
¢ Red colored cells indicate setting cannot be incremented higher.
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Basic Tuning Mode — 4.3

Menu Bar Functions

Menu Bar

Explanation
The Menu Bar has File,
Edit, Setup, Table
Selection and Help
command boxes. When
you click on each a drop
down list can be viewed
that provides additional
commands.

SEE TABLE BELOW

*“*Tuning Mode - Basic Mode Active =1 4
File Edit Setup Table Selection
Frogram Files Bl 10 Lec-UT 2555 P uning Mode File Loaded TiINCAM
. 1 Unit " 5 Units 20 Units
Shaw Graph Set Baseline Set Reference Decrement Increment & 2 Units £ 10 Urits 100 Urits
MAP (kPa) =]
RPM 20 30 40 50 b0 70 ill] 30 1
750 0o 0.0 0o 0o 0o 0.0 0.0
1000 0o 0.0 0.0 0.0 0.0 0o 0.0
1250 0o 0.0 0.0 0.0 0.0 0o 0.0
1500 0o 0.0 0o 0o 0o 0o 0.0 0o
1750 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
2000 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
2250 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
2500 0o 0.0 0o 0o 0o 0.0 0.0 0o
2750 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
3000 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
3500 0o 0.0 0o 0o 0o 0o 0.0 0o
4000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 b
4500 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
5000 0o 0.0 0.0 0.0 0.0 0o 0.0 0.0
EENn nn nn nn nn nn nn nn nn i
J il
Main Fuel Table [Percent Change] - Edit Enabled

Menu Bar Functions

Setup Display Colors*

File
Load Tuning File* Loads File into the Tuning Program
Save Tuning File* Save File being viewed
Print Table* Print Table currently being viewed
Program ECM* Program the ECM with the file currently being viewed
File Names Recently Viewed Files
Exit Close Program

Edit
Edit File Comments* Edit Comments for file being viewed
¥'ew & Editltems Notes Specific to each Table

uning Comments

Edit Part Number* Edit Part Number for file being viewed
Copy
Paste

Setup

Change Colors for high & low limits, etc.

Options

Show or not show list of files on program startup

Basic & Advanced
Mode

Select Basic or Advanced Tuning Modes Window

Table Selection
Main Fuel Table*

View and edit Main Fuel Table

Main Spark Table*

View and edit Main Spark Table

ECM Tuning Constants*

View and edit engine statistics, fuel injector size, RPM
limits, Knock control, etc.

Help
Contents

View Information about Tuning Mode Program

About

View Information: software, revisions, licensing, etc.

* Indicates this item is covered in greater detail in this User’s Manual
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Load & Save Tuning Files

Load Tuning Files

Commands
Click on File in Menu Bar
1. Click on Load Tuning
File and...
Double click on
desired file or: Highlight
file name and click on
Open to load file into
Tuning program
2. Click on file name in
recently viewed file
list

Basic Tuning Mode — 4.4

Select Tuning Mode File to Load ﬂll
Laoak jn: I@ Tuning Files j = IfF Ed~-
328 3401A MT2: 3287102.MT2

=) 32835014 MT2 3287702 MT2

=) 3285102 MT2 3787802 MT2

=] 32853024 MT2

32856024 MT2

=) 32860024 MT2

=) 32861024 MT2

=) 3286802 MT2

= 3287002 MT2

File name: [32e34ma T2 | Openg |

Files of wpe: IMT2 Files [*MT2)

[ Open as read-anly

j Cancel
A}

Save Tuning File

Commands
Click on File in menu Bar
1. Click on Save Tuning
File to save edits made
to that file
Note: You must save the
file or all edits will be
erased when you close
the program
2. Type desired file
name in File Name
field
3. Click on Save or file will
be erased

“"#'Tuning Mode - Basic Mode Active
Edit

File
C:

Setup Table Selection

Table Cur;ga?isun Help

Select Tun. ¥ Mode File to Save

Savein:

«Files\TTS4.A3283401AMT2 | 31-Decd 35808FM | Tuning Made File Loaded [T
ey Sl o
L _‘?ILI itz |
| =3 Tuning Files j L cf B3~
32834014 MT2 3287102 MT2 30
32835014 MT2 3287702 MT2
3285102 MT2 3287802 MT2
32853024 MT2
32856024 MT2 na
32860024 MT2 il
=) 32861028 MT2 0
3286802 MT2 0
| = 3287002 MT2 0o
na
[ill]
T 3283401401 =l save | il
no
- Cancel

Save az ype:

MT2 Files (*MT2)

system or camshaft.

configuration.

Tip: Create a new file name for any files you have modified and Keep a LOG of the file
names with a description of what the modification was for, such as for a specific exhaust

TIP: Create additional Folders to group your files by motorcycle model or performance
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Basic Tuning Mode — 4.5

Printing Tuning Tables

Print ECM Table = primt FCTar T _(o] x|
Commands NG
1. Click on File in Show G e A EENNE .
P ﬂ 0
Menu Bar ——— S -
2. Click on Print Table APM T nam i P dtyg P Changen
to open Print ECM — e e e et e e e
Table Data il =S======" 1
esofl | B 1
See list of options 1500 e L T e Lo L L o o L 2
17560 Ve er o |||t {or a
below 2000 = s )|
2250 (e (e frr— e fer—oe ) |
2500 e (e e (oo (e (g fgr—{en ) |
cril SR Dt a
3[":"] 1L g Sofal 1550 Enage |l o -
35["] This calbr aion was ostsdopsad udng the hdlowdng componenes: r |
4["]'] SEMAFCISanss ana Breamhar Kk ATH 20da0.00v -
5000 SESENSIR-Fk WaMars P 30140004
3 EENN j :
Print Tuning Files Table of Options
File
Select Font Choose from a large assortment of True Type® font types
and sizes to customize the look of the printed table
Page Setup Change paper size and orientation, margins and print
commands
Print Setup Change commands for printer output
Print Send table in view window to default Print window and
select how many copies you want.
Or, select Print to File and window will open to select what
folder to send the table to.
Print All Tables Print preview form will contain multiple pages, one for
each advanced mode table. Use the forward and back
scroll buttons to preview each of the tables.
Exit Close Print window and return to Tuning Mode
Options
Show Cell Colors Toggle limit colors on and off for printing

Tip: For non-color printers, you can remove the cell background colors by deselecting the menu

Options- Show Cell Colors item.
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Programming ECM

Basic Tuning Mode — 4.6

1.

Programming ECM Commands

Click on File in Menu Bar
2. Click on Program ECM - See command options and information below

PROGRAMMING INSTRUCTIONS

1 Turm OFF the vehicla igniion swilch

2 Make certain the interface is connected to the
PC senal port

3. Connect the imerface cable o the vehicle

d. Turm ON the vakicle ignition switch

5. Pressz the "Program ECM® button to initiate the
Programming process

The programming operation will commence and will
take approximately 1 minute 1o complate

lafter programming has completed, you must

1. Tum OFF the wehicle ignition switch

2. Disconnect the ineface

3. Wait 10 seconds before starting the vehicle

COM 2 Dpan

ECM Information

WA [rrassssssrinsiiss
ECM FH: [32107-01

CALID |32107-01-000

Get ECM Info

File Information

ECM PH: |32107-01
CALID |32107-01-000

Programing Status
<Frogramming Status Message>»

WWARMNIMNG;
DO NOT INTERRUFT THE FROGRAMMING
PROCESS OR THE ECMW MAY BE PROGRAMMED
WITH CORRUPTED DATAI Frogram ECM Cal [
[ E xit |
ECM Programming Commands
Command: Select to:
File
Exit Close ECM Programming window
Com Port Choose Communications Port desired to connect
No Selection your computer to the Screamin' Eagle Interface.
Coml e Select Com 1 for most applications
Com2 e Consult with computer manufacturer for
Com3 additional information
Com4
Com5
Com6
Com7
Com8
Options None available in this application

Next Page
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Basic Tuning Mode — 4.6

Programming ECM

24



Basic Tuning Mode — 4.7
Programming ECM

Connecting Computer & Interface & Cables to Program ECM

Usmg ECM Programming Control Window, (See 4.6)
Turn vehicle ignition OFF

2. Plug 4-pin Data Cable into 4-Pin Data connector on bike & verify snapped in place
3. Plug 9-Pin female end of Data cable into Interface Module & tighten thumb screws
4. Plug 9-Pin male end of Serial cable into Interface Module & tighten thumb screws
5. Plug 9-Pin female end of Serial cable into computer Serial port & tighten thumb
screws
Continued on Next Page
4-Pin Connector plugs into 9-Pin Female Connector
Data Connector on bike plugs into Serial Port on
(Refer to Service Manual for Computer
location of Data Connector)

Note: The EFI Tuner Interface Module is a “single unit” design that permanently links
to the ECM the first time communication is established. The Interface Module can then be
used an infinite number of times with that ECM, but the Interface Module will not
communicate with any other ECM’s.

Owner must Store Interface Module in a Secure Place for future tuning or data
recording. If the Interface Module is lost or broken a new Screamin' Eagle EFI Tuner kit
must be purchased to obtain a new Interface Module that can communicate with the ECM.
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Programming ECM

Basic Tuning Mode — 4.8

Continued from previous page:

such as:

VIN

Read ECM PN
File ECM PN
Read File CAL ID
File CAL ID

Check ignition is ON

Check cable connections
Check Com Port selection, (4.6)

COM 2 Open
ECM Information

'\'.']N Idiiv-n--"-
ECH P [32107-01
CALID |32107-01-000

Gut ECM Info |

File Information
[32107-01
|32107-01-000

ECM FiH
CALID

Frograming Status
<Frogramming Siatus Message>

Frogram ECM Cal |

i e |

6. Turn vehicle ignition and Run Switch to ON but Do Not Start Engine
7. Wait 10 seconds for the ECM programming lockout time to elapse
8. Click Get ECM Info to establish ECM communication link and gather ECM info

f error message indicates “Unable to Read ECM Data” then...

Continued below

Com Status Explanation

When you click on Get ECM Info you should see

information similar to this example.

ECM Information:

¢ VIN — Vehicle ID Number, (2002 & later ECM’s)

e ECM PN - the OE hardware PN of the ECM in vehicle,
(Must match File ECM PN to program ECM)

o CAL ID - the software calibration PN of the tuning file
currently in the ECM

File Information:

e ECM PN - the OE hardware PN of the tuning file to be
programmed into the ECM

e CAL ID - the software calibration PN of the tuning file
you are going to program into the ECM

Note: This example shows us...

e That the Read ECM PN and File ECM PN are a match
— this is correct

That the Read CAL PN is 32107-01 in the ECM and we are

going to program the ECM with our File CAL PN which is

32107-01-000, (the 000 is our part number extension that

identifies the unique tuning file we have created)

1. Turn vehicle ignition OFF

10. Click on "Program ECM" box to start the programming operation
11.The programming operation will take approximately 1 minute to complete

After Programming Operation is Finished:

2. Disconnect cables and Interface Module

WARNING:

DO NOT INTERRUPT THE PROGRAMMING OPERATION
or the ECM may be programmed with corrupted data!
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Basic Tuning Mode — 4.9

Edit File Comments & Part Number

Entering Comments for Tuning File or Specific Tables
An important part of tuning is being able to keep track of any edits you made to the tuning
file or any of the tables and for what purpose those edits were made. This is easily
accomplished by using the Enter Comments for this Tuning File Window or View and
Edit temTuning Comments Window.

Enter Comments w. Enter Comments for this Tuning F x|
. Comma.nds This calibration was developed using the following =]
1. Click on Edit in the Menu components:
Bar
2. Click on Edit File =E Air Cleaner and Breather Kit B/ 29440-99.4,
; =E 1550 Big Bore Cylinders FAN 16545-99 or 16543-39
govrvr:wn?iepts I i el =E 1650 Flat Top Pistons BN 22857-994,
own 1Is , SE 203 Cams P/N 25937-995
3. Type information you want
to save in the Comments "File modified for Screamin' Eagle Pro 2-into-1 exhaust -
Window B4796-004] o
4. Click on Save Changes or i
your comments will be ]
erased when you close Sawve Changes\l\ Exit
window g
5. Click on Exit to close :
Tip: Type comments about:

e What special or unique equipment caused the
need for special tuning

e General area of the Tuning file that edits were
made: Idle, WOT, Midrange, AFR, Spark, etc.

Editing File Part Number
Use this function to add a 3-digit
number to the end of the calibration
number so that the user can track
file changes.

Edit Part Number Commands
Use this window to add a 3-digit suffix that
identifies your unique ECM tuning file.

\Enter Program Part Nun

Assign your program a 3-digit part 1. Click on Edit in Menu Bar
number. This number will be 2. Click on Edit Part Number
displayed by the scan tool, 3. Type a 3-digit number into the right
window such as 001, 002, etc.
e \ — 4. Click on OK to save change
el I DD?\\ 5. Click on Exit to close window and return

to Tuning Mode

| 6. Keep a Log of these numbers, 001, 002,
etc. and any information that’s pertinent

to the tuning file that you may need later

Exit | DK,
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Select Display Colors

Select Display Colors

Commands

Change display colors to reflect
personal preference. (Default colors
shown at right)
1. Click on Setup in Menu Bar
2. Click on Setup Display Colors
3. Double click on a color to open

Color Palette
4. Click on Color desired
5. Click OK to save apply color
6. Click OK to save changes

28
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w.Select Display Colors

Click on Text zample ko change colar getting

High Limit Color [ EREa

TEXT 12345

Lo Limit Color I

Yalue Changed Calar TEXT 12

TEXT 12345

Area Selection Color

Cancel | Set Defaults




Basic Tuning Mode — 4.11

Main Fuel Table

Main Fuel Table Commands
1. Click on Setup in Tuning Mode Menu Bar

2. Click on Basic and Advanced Mode — then click on Basic Mode
3. Click on Table Selection — then click on Main Fuel Table

Main Fuel Table Explanation
Make edits to air fuel ratio that affect BOTH front & rear cylinders

Select:

e Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration
Decrement to reduce value in highlighted cells by Unit amount selected
Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment
commands

In the Example Below we edited 3-cells telling the ECM to Make the Target AFR Richer,
(Increase Fuel Delivered) by 3.3% AFR at 90 kPa MAP and 2500-3000 rpm.

** Tuning Mode - Basic Mode Active - O] x|
File Edit Setup Table Selection Table Comparison Help
| C:%Program Filesh T TS A32834014 MT2 | 3-Dec-01 3:58:08 Pt | Tuning Mode File Loaded | T Mok
i 1 Unit i+ B Units 20 Units
Show Graph I Set Bazeline SetHeferencel Decrement |ncrement | 2 Urits 10 Units 100 Uit I
RPM MAP (kPa) | N
20 30 40 ) 1] 70 80 1] 1
750 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1000 0o 0.0 0.0 0.0 0.0 0.0 0.0
1250 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1500 (] 0.0 (] (] (] (] (]
1750 n.n 0.0 n.n n.n n.n n.n n.n
2000 n.n 0.0 n.n n.n n.n n.n n.n
2250 n.n 0.0 n.n n.n n.n n.n 00 g .
2500 0.0 0.0 0.0 0.0 0.0 0.0 oo i 33 ]
2750 0.0 0.0 0.0 0.0 0.0 0.0 o0 i 33 ]
3000 0.0 0.0 0.0 0.0 0.0 0.0 o0 i 33 ||
3500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T
4000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i
4500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FEENN nn nn nn nn nn nn nn nn il
d | LI_I
Main Fuel Table [Percent Change] - Edit Enabled
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Basic Tuning Mode —4.12
Main Fuel Table

Main Fuel Table Commands
1. Determine the area of the Main Fuel Table that you want to increase or decrease the
fuel being delivered to the engine, (See Tuning Tips Section)
2. Use cursor and click on single cell or sweep across multiple cells to Highlight Cells
for editing
3. Click on Unit Denomination desired, (1,2,5, etc.) and then click on Increment or
Decrement
4. Increment Cells to make FRONT & REAR cylinder ECM Target AFR RICHER-
(More Fuel)
5. Decrement Cells to make FRONT & REAR cylinder ECM Target AFR LEANER-
(Less Fuel)

e Higher MAP values = Higher engine loads

e Edits will appear as numbers indicating the percentage increase or decrease of
the ECM Target AFR.

e Example Edit shows an increase of 3.3% Richer ECM Target AFR in 3 cells at
90kPa and 2500-3000 rpm. This Increases the Fuel Delivered to the Front &
Rear Cylinders in those 3-Cells

*# Tuning Mode - Basic Mode Active - O] x|
File Edit Setup Table Selection Table Comparison Help
| C:%Frogram FileshTTS5%  A3283401A MT2 | -Dec-01 2:58:08 P | Tuning Mode File Loaded | Tl IMCAR
i 1 Uit {* B rits 20 Uit
Show Graph Set Bazeline Set Reference | Drecrement | |nicrement | 2 Units 10 Lnits 100 Uit
RPM MAP (kPa) =
20 30 40 50 60 70 g0 g0 1
750 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1000 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1250 0.0 0.0 0.0 0.0 0.0 0.0
1500 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1750 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2250 0.0 0.0 0.0 0.0 0.0 0.0 g Ll .
2500 0.0 0.0 0.0 0.0 0.0 oo [l 33 ]
2750 0.0 0.0 0.0 0.0 0.0 oo [l 33 ||
3000 0.0 0.0 0.0 0.0 oo QI 33, Il
3500 0.0 0.0 0.0 0.0 0.0 T\l
4000 0.0 0.0 0.0 0.0 0.0 0.0 00 b
4500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
<I EENn nn nn nn nn nn nn nn I'IIﬂ _}ILI
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Basic Tuning Mode — 4.13

Main Spark Table

Main Spark Table Commands
1. Click on Setup in Tuning Mode Menu Bar

2. Click on Basic and Advanced Mode — then click on Basic Mode
3. Click on Table Selection — then click on Main Spark Table

Main Spark Table Explanation
Make edits to Spark Timing that affect BOTH front & rear cylinders

Select:

e Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration
Decrement to reduce value in highlighted cells by Unit amount selected
Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment
commands

In the Example Below we edited 3-cells telling the ECM to Increase Front & Rear
Cylinder Spark Advance timing by 2.25-degrees at 90kPa MAP and 2750-3500 rpm.

*# Tuning Mode - Basic Mode Active - O] x|
File Edit Setup Table Selection Table Comparison Help
| C:%ProgramEj I
_ 7 Unit {+ 5 Units {20 Units
Shaw Graph Set Bazeline Set Reference [Decrement | |ncrement | 2 Units A0 Urits 100 Uit
RPM MAP (kPa) |«
20 30 10 ) o — 1 70 80 1
750 n.00 n.00 n.00 n.00 n.00 n.00 n.00 [
1000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [
1250 .00 .00 .00 .00 .00 .00 .00 [
1500 n.00 n.00 n.00 n.00 n.00 n.00 n.00 [
1750 n.0n n.00 n.00 n.00 n.00 n.00 n.00 [
2000 n.00 n.00 n.00 n.00 n.00 [
2250 0.ao 0.ao 0.ao 0.ao 0.ao [
2500 n.o0 n.o0 n.o0 n.o0 n.o0 n.o0 [
2750 n.00 n.00 n.00 n.00 n.00 n.00 [
3000 n.00 n.00 n.00 n.00 n.00 [
3500 0.00 0.00 0.00 0.00 0.00 [
4000 0.ao 0.ao 0.ao 0.ao 0.ao 0.ao =
4500 n.o0 n.o0 n.o0 n.o0 n.o0 n.o0 n.o0 [
5000 n.00 n.00 n.00 n.00 n.00 n.00 n.00 [
o EENn 1 nn 1 nn 1 nn 1 nn 1 nn 1 nn 1 nn Pr it
Main Spark Table [Degrees Change] - Edit Enabled
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Main Spark Table

Main Spark Table Commands

1. Determine the area of the Main Spark Table that you want to increase or decrease the
spark timing advance for the front & rear cylinders, (See Tuning Tips Section)

2. Use cursor and click on single cell or sweep across multiple cells to Highlight Cells
for editing

3. Click on Unit Denomination desired, (1,2,5, etc.) and then click on Increment or
Decrement to increase or decrease spark advance for the front & rear cylinders

4. Increment Cells to Increase Spark Advance for FRONT & REAR cylinders
5. Decrement Cells to Decrease Spark Advance for FRONT & REAR cylinders

e Higher MAP values = Higher engine loads

e Edits will appear as numbers indicating the Degrees of Spark Advance
increase or decrease for front & rear cylinders

e Example Edit shows an increase of 2.25-degrees Spark advance in 3-cells at
90kPa and 2500-3000 rpm. This Increases the Spark Advance of both the
Front & Rear Cylinders in those 3-Cells

JE’:*‘-"'Tunim_a Mode - Basic Mode Active - 0] x|
File Edit Setup Table Selection Table Comparison Help
| C:5Program FileshTT 54, A22834014 MT 2 | 3-Dec-01 258:02 P | Tuning Mode File Loaded | TR CAM
; 1 Unit f* 5 Lnits {20 Units
Show Graph Set Bazeline Set Heferencel Decrement | Increment | 2 Units 10 Units 100 Units
MAP (kPa) |«
RPM 20 3an 40 50 60 70 an 90 1
750 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1
1000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1
1250 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [
1500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [
1750 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [
2000 0.00 0.00 0.00 0.00 0.00 0.00 (
2250 0.00 0.00 0.00 0.00 0.00 0.00 (
200 0.00 0.00 0.00 0.00 0.00 000 g bl s [
2750 0.00 0.00 0.00 0.00 0.00 0.00 I 2.25 I [
3000 0.00 0.00 0.00 0.00 ooo f| 228 I ¢«
3500 0.00 0.00 0.00 0.00 ooo Jf 226 | ¢
4000 0.00 0.00 0.00 0.00 0.00 noop ® ey e
4500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 \N
5000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
EENN nnn nnn nnn nnn nnn nnn nnn nan I il
a Il
Main Spark Table [Degrees Change] - Edit Enabled
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3-D Graph

Basic Tuning Mode — 4.15

3-D Graph
Explanation
Use 3-D Graph to show
edits made to the Main
Fuel or Spark tables.

Example: 3-D graph is

File Options Tools

—lolx|

Working Calibration

AR kP

|

!

iL

i\\

lé\ "I\

A

Print 3D Graph

displayed showing a 3.3% : N\\i\\\*

increase in fuel at 2500- \\W

3000 rpm and ‘\\\

90-kPa MAP. \

WMAR {kPa)
Main Fuel Table
3-D Graph Commands
Start Click on Show Graph Box to open 3-D Graph Window

File

Select preferred Text Font & Text Size

Change Page Setup for margin control, etc.
Change Printer Setup for print commands

Print to default printer to send 3-D graph to printer
Exit and return to 3-D Graph window

Toggle Cell Colors on/off for printing

Options

Toggle Graph Image to be on top or behind other items on

screen

Tools
Contour Levels

Adjust Graph Contours to 8-, 16- or 32-levels for more or less

definition

Projection

Set Projection of Ceiling to be zoned, contoured or both for a

different way of viewing table

while moving cursor

TIP: 3-D graph can be rotated for a different
perspective by clicking on a graph corner and
holding both the left and right mouse buttons down
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Basic Tuning Mode — 4.16

ECM Tuning Constants Window

ECM Tuning Constants Explanation

The calibration parameters in the ECM scale the fuel calculation to the Engine Displacement and
Fuel Injector Rate listed in the ECM Tuning Constants.

Use to:

Edit engine displacement if you have changed bore or stroke

Edit injector flow rate if you have changed or modified injectors

Set engine rev limit

Toggle Knock control on/off

"% Tuning Mode - Basic Mode Active (=13
File Edit Setup Table Selection Table Comparison Help
| C:\Prograng Fi i

Tl Ta M FaTn 3] = Tal=Tn| L
1 Unit & 5 Units 20 Units
2 Units 10 Units 100 Units

Shave Graph Increment

—ECM Tuning Conztants

FRPM Lirnit

Item i S I RPM Limt  [6600 ;ll
IEngine Dizplacement 946 I NOte
Injector Si 4.22 . .
LS SR [T | Edits to the Engine
* Knock Control Enabled DISD|acem ent or
7 Knock Contral Disabled |n|ect0r Slze Shlft the

Entire Fuel Calculation

ECM Tuning Constants Commands
Start: Click on Table Selection in main menu bar —then click on ECM Tuning Constants

Engine Displacement Click on & Edit with Increment — Decrement boxes.
Affects ECM fuel calculation.

Injector Size, (Flow Rate) Click on & Edit with Increment — Decrement boxes.
Affects ECM fuel calculation.

Engine RPM Limit Click on Scroll Bar Arrow & Drag to see full rpm range
Click on Desired Engine Rev Limit
CAUTION:

Do NOT set engine rev limit higher than 6200 rpm for Softail Twin
Cam B engines or damage from over rev may result

Do NOT set engine rev limit higher than 6200 rpm for Twin Cam
engines with cast pistons, stock valve springs or stroker flywheel
kits or damage from over rev may result

Knock Control Enabled = ON - Disabled = OFF

Select:

e Set Baseline: Resets highlighted cells to last “saved” file version

e Set Reference: Resets highlighted cells to original Screamin' Eagle calibration
e Decrement to reduce value in highlighted cells by Unit amount selected

e Increment to increase value in highlighted cells by Unit amount selected
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Opening Tuning Program

(=] 3
. . File Edit Setup Table Selection arison Help
O D e n I n q Tu n I n q | <File Mame> | <File Date> | <File Status> <Applications
P ro g ram ShowGraph | SetB I ; e
Commands -

1. Double click Tuning
Mode Icon on your ,

computer Desktop \ % PERFORMANCE PARTS
window to launch
CAUTION =
p rog ram [Haley Davidson motorcyclss squipped with some
Soreamin! Eagle performance produsts may not he used on
2. Read CAUTION : | B e
Statement . aommines piodutis, sepecialy ihoss msmnfor
3. Click on “I Accept’ g e e A g
< N | v
to open program or D ——

”| Decline” which
will close program.

Select Tuning Mode File to Load 2 x|
Lok i I@ Tuning Files j = £ Ed

3287102.MT2
3287702 MT2
3287802 MT2

Select File

Commands

1. Double click on the
Tuning Mode File
you want to load
into the Tuning
Mode program —or:
Highlight Tuning
Mode File you want
to load and click on
Open

File name: [32e34ma T2 =
s f e [M72 Files (~MT2] =l

[~ Open az read-only

TIP: Create a LOG of the Tuning Mode files
you’ve created with information about their specific
purpose.

Example:
3283401A.MT2: 2001 & Later Softail 1550 Stage Il

“File modified for Screamin' Eagle Pro 2-into-1
exhaust — 64796-00A”
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Tuning Mode & Limits

*# Tuning Mode - Basic Mode Active =10l x|
- File Edit | Setup Table Selection Table Comparson Help
Tu n I n q M O d e CiPograr Setup Display Colors... -02 5:41:00 PM \ Tuning Mode File Loaded TwINCAM
S I t Setup Screen Size_. £+ 1 Unit 5 Units 20 Units
election ShewGiaeh — options p | et ezt C U i0Uss iU
et Advance P Gusic and Advanced Mode [ TR
To select Advanced I — Advancod Modo ey =
. 20 0 o0
Tuning Mode: 750 0o i | o | o\
; A 1000 0.0 0.0 0.0 0
1. Click on Setup in T T T TR T
1500 i i il il
M_enu Bar 1750 o o i nn
2. Click on Advanced 2000 i oo | oo | o0
2250 i i 0.0 il
MOde to Open 2500 0o 0o [ [ili]
2750 o o i nn
program 3000 0.0 00 00 0.0
3500 i i 0.0 il
1000 00 00 0.0 il
4500 o o i nn
5000 00 00 0.0 0.0
5500 i i 0.0 0.0

. ) ; *E"#Tuning Mode - Advanced Mode Active (=3
Tu n I n q L I m ItS e Edit Setup Table Selection Table Comparison Help
N C:\Program FileshTTS4 \32834014 MT2 | 31-Dec-01 3:58:08 PM | Tuning Mode File Loaded ‘ Tw/ANCAM
EX D I a.n a.t I 0 n Show Graph Set Baseling Set Reference | Decrement | Increment | ((.: 125:::3 ((: Eﬂu\jﬁis ((: 12;]'—"5”:‘?‘3
This screen shows the -~ s B
1 1 20 30 40 50 60 70 80
AIr-FueI Ratlo Table for 750 136, 1 1 138 135 130 124
1 1000 136 141 138 13.0 124
the file 3283401A.MT2. i 36 LT TR
Note - 1500 137 141 141 138 130 3
) 1750 137 141 141 138 135 125 123
1 . Green Colored 2000 137 142 142 138 132 125 125
. . 2250 137 142 142 141 132 126 128
Ce"S Indlcate they 2500 137 143 143 143 132 126 126
2750 13.0 143 143 143 132 126 126
are at the IoWeSt 3000 120 143 1432 142 132 12E 126
H H 3500 1238 143 143 14.2 132 125 125
pOInt Of thelr range 4000 12.3. 141 138 133 132 125 128
A 4500 123. 123 129 123 123 128 128 1256 125
Of adJUStment 5000 12 123 123 129 128 128 125 125 125
2. Red Colored Ce”S 4 5500 123 125 1258 125 124 12.4 122 122 12.2|;';|

indicate they are at
the highest point of
their range of
adjustment
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Menu Bar

[¥% luning Mode - Advanced Mode Active -0 ﬂ
Men u B ar Eile Edit Setup Table Selection Table Comparison Help
I . R I L oo TWINCAM
EXD an atl O n Show Graph Set Baseling | Set Reference | Decrement Increment {{i ;E:::s ((: ?UUS‘riiSts ; 1230Llun:’|“sls
The Menu Bar has File
)
q MAP (kPa) =
Edlt’ Setup, Table AP 20 30 40 50 50 70 80 30 100
q 750 136 137 138 138 135 13.0 124 1.0 1.0
SeleCtlon, Table 1000 126 137 128 11 128 120 124 o o
- 1250 142 141 141 138 127 1.0 1.0
Comparison and Help 1500 w2 | w1 | wwr | es | va0 | me | s
1750 143 141 141 138 135 125 123
command boxes. When
A 2250 144 142 142 141 132 128 126
yOU CIICk on eaCh a drop 2500 143 143 143 143 132 126 126
i i 2750 143 143 143 143 132 126 126
down IISt can be Vlewed 3000 143 143 143 132 128 128
that provides additional 3500 143 143 142 132 125 125
4000 142 141 138 133 132 125 125
Commands_ 4500 123 123 12.9 123 123 12.8 123 125 12.5
5000 123 123 129 123 128 128 125 125 125
SEE TABLE BELOW X 5500 123 125 125 125 124 124 122 122 12'2\_»|ﬂ
Air-Fuel Ratio - Edit Enabled

Menu Bar Functions

Setup Display Colors*

File
Load Tuning File* Loads File into the Tuning Program
Save Tuning File* Save File being viewed
Print Table* Print Table currently being viewed
Program ECM* Program the ECM with the file currently being viewed
File Names Recently Viewed Files
Exit Close Program

Edit
Edit File Comments* Edit Comments for file being viewed
¥'ew & Editltems Notes Specific to each Table

uning Comments

Edit Part Number* Edit Part Number for file being viewed
Copy
Paste

Setup

Change Colors for high & low limits, etc.

Options

Show or not show list of files on program startup

Basic & Advanced
Mode

Select Basic or Advanced Tuning Modes Window

Table Selection
Main Fuel Table*

View and edit Main Fuel Table

Main Spark Table*

View and edit Main Spark Table

ECM Tuning Constants*

View and edit engine statistics, fuel injector size, RPM
limits, Knock control, etc.

Help
Contents

View Information about Tuning Mode Program

About

View Information: software, revisions, licensing, etc.

* Indicates this item is covered in greater detail in this User’s Manual
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Advanced Tuning Mode - 5.4

Menu Bar - Setap Tavla Setochon o
File Edit Setup Table Selection Table Comparison Help
Loaded TWwNCaM
= {1 Unié B Unit: 20 Unit
Show Graph | Set Baseline ‘ Set Refarence ‘ Decrement | Incremen ¢  2Unt O 10Unts 100 Urks

MAP [kPa) =
20 30 40 50 60 70 80 a0 100
750 136 138 138 135 130 124 1.0 1.0
1000 136 138 141 138 130 124 11.0 1.0
1250 142 141 141 138 127 11.0 110
1500
1750

RPM

14.2 14.1 14.1 138 130 1.6 11.4
143 141 141 138 136 125 123
2000 144 142 142 138 132 125 125
2250 14.4 142 14.2 141 132 126 128
2500 143 143 143 143 132 126 126
2750 143 143 143 143 132 128 126
3000 143 14.3 143 132 126 128

Menu Bar Functions

Table Selection:

Air-Fuel Ratio Table* View and Edit ECM AFR Target that affects front and rear

cylinders
VE Front Cyl.* View and Edit Front Cylinder VE
VE Rear Cyl.* View and Edit Rear Cylinder VE
Spark Advance Front Cyl.* View and Edit Front Cylinder Spark Advance
Spark Advance Rear Cyl.* View and Edit Rear Cylinder Spark Advance

View and Edit Warmup Enrichment Table that affects front

1 *
CUEITLTD [EME T, and rear cylinders

S (Ve Set Cranking Fuel Enrichment in relation to engine

temperature
Idle RPM* Set Idle RPM in relation to engine temperature
IAC Warmup Steps* Set IAC Warmup Steps in relation to engine temperature

View and Edit engine displacement, fuel injector size, RPM

ECM Tuning Constants* limits & Knock control

Accel Enrichment (AE) / Add / Remove fuel during throttle roll-on / roll-off,
Decel Enleanment (DE) * depending on engine temperature
Table Comparison:
Working Calibration* View and Edit Tuning Tables
View ONLY, (no Edits allowed) Baseline Cell Values,
Baseline Calibration* (Baseline Values are the last values saved in the file that

were not Reference values)

View ONLY, (no Edits allowed) Reference Cell Values,

Reference Calibration* (Reference Values are the original Screamin' Eagle values
for that file)
Compare Edits to View ONLY, (no Edits allowed) the Numerical Difference
Baseline* of edits to Baseline cell values
Compare Edits to View ONLY, (no Edits allowed) the Numerical Difference
Reference* of edits to Reference cell values
Help:
Contents View Information about Tuning Mode Program
About View Info about software, revisions, licensing, etc.

* - Indicates this topic will be covered in more detail in User’'s Manual
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Advanced Tuning Mode — 5.5

Load & Save Tuning Files

Load Tuning File

Commands

Click on File in Menu Bar

2. Click on Recently Used
File Names or...

3. Click on Load Tuning File
Double click on Desired
File or...

Highlight and click on
Open to load file into the
Tuning program.

—

Select Tuning Mode File to Load 2] x|

x| = ®ckEr

Look in: I i3 Turing Files

3287102.MT2
. =) 3287702 MT2
3287802 MT2

File name:

[32e38018.MT2

[ |
[MT2 Files (*MT2) =

[~ Open az read-anly

Files of twpe:

Save Tuning File

Commands
1. Click on File in Menu Bar
2. Click on Save Tuning File
3. Type New File Name if
edits were made.
Example:
“3283401-01”
(the “-01” indicates that this
file has edits to it)
4. Click on Save to save
changes

“** Tuning Mode - Advanced Mode Active _|of x|

File Edit Setup Table Selection Table Comparison Help

BBl Se oot Tuning Mode File to Save 2 ] INEeM
_ 20 Urits
Show Graph Savein |3 Tuning Files - ~EerE- 100 Urits

[ 32102 MT2
2BIBO1AMT2 3287702MT2

RPM
285102 MT2 3287E0ZMT2

750 32853026, MT2

1000 32655028, MT2

1250 3260028, MT2

1500 =) aze61028,MT2

3206B02MT2

=) 3287002 MT2

i _ 3283401401 | S| :
Save as type: 2 o Caru
4000 4
4500 12.3 129 12.9 129 129 128 12.8 125 i
5000 123 129 129 129 128 128 125 125
5500 123 128 128 128 124 124 122 122

Example:

Create Touring and Softail Folders.

TIP: Create Additional Folders to group files by motorcycle model or performance
configuration. Grouping files makes it easier to locate them later.

TIP: Create New File Names for any files you have modified and Keep a LOG of the file
names and tuning particulars for future use.
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Printing Tables

Print Table

Commands
1. Click on File in
Menu Bar
2. Click on Print Table
to print Tuning
Table currently in
view

See list of Print Table
Functions below

Advanced Tuning Mode — 5.6

w Print F(CM Tahle Data

File

TR

L] a0

100

124 |1ed

11.0

124 [l

11.0

127 |i0

11.0

11.4

13.0 11.8
] 125

123

1256

125

126

126

12.6

126

126

1256

125

2
2
2
12 128
2
2
2

125

125

128 |124

124

126 124

124

122 122

1232

122 122

122

122 133

122

2001 & Lagar Sofail 1550 Sags

This calibrafion was davelaped using tha billowing componenis

Print Tuning Files Table of Options

File

Select Font Choose from a large assortment of True Type® font types
and sizes to customize the look of the printed table

Page Setup Change paper size and orientation, margins and print
commands

Print Setup Change commands for printer output

Print Send table in view window to default Print window and
select how many copies you want.

Or, select Print to File and window will open to select what
folder to send the table to.

Print All Tables Print preview form will contain multiple pages, one for
each advanced mode table. Use the forward and back
scroll buttons to preview each of the tables.

Exit Close Print window and return to Tuning Mode

Options
Show Cell Colors Toggle limit colors on and off for printing

Tip: For non-color printers, you can remove the cell background colors by deselecting the menu

Options- Show Cell Colors item.
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Program ECM

Advanced Tuning Mode — 5.7

commands below.

Program ECM Commands

3. Click on File in Menu Bar
4. Click on Program ECM - See Table of Program ECM Functions and additional

ECH Proaramming Control

PC serial port

WARMIMG:

WYITH CORRUPTED DaTA)

PROGRAMMING INSTRUCTIONS

1 Turn OFF the vehicle ignition switch
2. Make cernain the interface is connected to the W, [trarerarrrassanas

3. Connect the interface cabla to the vehicle
A Turm ON  the vafucle ignibion switch CALID I321ﬂ?-ﬂ1-ﬂﬂﬂ
5. Press the "Program ECM® button to initiste the

PIOGramming process Got ECM Infa
The prograrmrmang opératian will earmmencs and wall
take approximately 1 minute 1o complete File Information
Lafter programming has completed, you must ECh BhE: [32107-0
1. Tum OFF the vehicle igntion switeh AL ID |32107-01-000
2. Dizconnect the imMerface
3. Wait 10 seconds before starting the vahicle Programing Status

DO NOT INTERRUPT THE PROGRAMMIMNG
FROCESS OR THE ECMWM MAY BE PROGRAMMED

COM 2 Open
ECHM Information

ECM PH: |32107-01

<Frogramming Status bMessage>

Program ECM Cal I

[ Exit |

ECM Programming Commands

Command: Select to:
File
Exit Close ECM Programming window
Com Port Choose Communications Port desired to connect
No Selection your computer to the Screamin' Eagle Interface.
Coml e Select Com 1 for most applications
Com2 e Consult with computer manufacturer for
Com3 additional information
Com4
Com5
Comb6
Com7
Com8
Options None available in this application
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Program ECM
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Advanced Tuning Mode — 5.8
Program ECM

Connecting Computer & Interface & Cables to Program ECM
Using ECM Programming Control Window... (See 5.7)
1. Turn vehicle ignition OFF
2. Plug 4-pin Data Cable into 4-Pin Data connector on bike & verify snapped in place
3. Plug 9-Pin female end of Data cable into Interface Module & tighten thumb screws
4. Plug 9-Pin male end of Serial cable into Interface Module & tighten thumb screws
5. Plug 9-Pin female end of Serial cable into computer Serial port & tighten thumb
screws
Continued on Next Page
t
Female
4-Pin Connector plugs into 9-Pin Female Connector
Data Connector on bike plugs into Serial Port on
(Refer to Service Manual for Computer
location of Data Connector)

Note: The EFI Tuner Interface Module is a “single unit” design that permanently links
to the ECM the first time communication is established. The Interface Module can then be
used an infinite number of times with that ECM, but the Interface Module will not
communicate with any other ECM’s.

Owner must Store Interface Module in a Secure Place for future tuning or data
recording. If the Interface Module is lost or broken a new Screamin' Eagle EFI Tuner kit
must be purchased to obtain a new Interface Module that can communicate with the ECM.
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Program ECM

Continued from previous page:
6. Turn vehicle ignition and Run Switch to ON but Do Not Start Engine
7. Wait 10 seconds for the ECM programming lockout time to elapse
8. Click Get ECM Info to establish ECM communication link and gather ECM info
such as:
e VIN
e Read ECM PN
e File ECM PN
e Read File CAL ID
[ ]
f

File CAL ID
If error message indicates “Unable to Read ECM Data” then...
e Check ignition is ON
e Check cable connections
e Check Com Port selection, (4.6)
Continued below

Explanation:

When you click on Get ECM Info you should see
EARLE Kl information similar to this example.

e Imation ECM Information:

VIN xR it G e VIN - Vehicle ID Number, (2002 & later ECM’s)
ZETIEN. E;E;E:uuu e ECM PN - the OE hardware PN of the ECM in vehicle,

(Must match File ECM PN to program ECM)

Gt ECM Info | || « CAL ID- the software calibration PN of the tuning file
currently in the ECM

File Information:

File Inlormation

ECH P [32107-m

CALID |32107-01-000

FPrograming Status
Fragramming Status Message>

Frogram ECM Cal

[ Exit

e ECM PN - the OE hardware PN of the tuning file to be
programmed into the ECM

e CAL ID - the software calibration PN of the tuning file
you are going to program into the ECM

Note: This example shows us...

e That the Read ECM PN and File ECM PN are a match
— this is correct

That the Read CAL PN is 32107-01 in the ECM and we are

going to program the ECM with our File CAL PN which is

32107-01-000, (the 000 is our part number extension that

identifies the unique tuning file we have created)

10.Click on "Program ECM" box to start the programming operation

11.The programming operation will take approximately 1 minute to complete
After Programming Operation is Finished:

1. Turn vehicle ignition OFF

2. Disconnect cables and Interface Module

WARNING:

DO NOT INTERRUPT THE PROGRAMMING OPERATION
or the ECM may be programmed with corrupted data!
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Tuning Mode — 5.10

Edit File Comments & Part Numbers

Edit File Comments

. Click on Edit in Menu Bar

Click on Edit File
Comments

Type Information about
modifications, component
part numbers, Specific
tuning info. etc.

Click on Save Changes
box to save your typed
comments or comments
will be automatically

w. Enter Comments for this Tuning File’

This calibration was developed using the following

cormponents:

=E 1550 Flat Top Fistons BN 22851-934

bt = N T = = B K e ]

Example:

"File modified far Screamin’ Eagle Fro 2-into-1 exhaust -

64796-004"]

X
B
SE Air Cleaner and Breather Kit BN 29440-39.4,
SE 1580 Big Bore Cylinders BN 16546-959 or 16549-99 <J
|

sawve Changes

E:xit

erased when the program

is closed

5. Click on Exit to close

Tip: Type comments about:

e What special or unique equipment caused the
need for special tuning edits

o General area of the tuning file that edits were
made: Idle, WOT, Midrange, AFR, Spark, etc.

Editing File Part Number
Use this function to add a 3-digit number to the end
of the calibration number so that the user can track
file changes.

Edit Part Number Commands
Use this window to add a 3-digit suffix that
identifies your unique ECM tuning file.

1. Click on Edit in Menu Bar

2. Click on Edit Part Number

3. Type a 3-digit number into the right
window such as 001, 002, etc.

4. Click on OK to save change

5. Click on Exit to close window and return
to Tuning Mode

6. Keep a Log of these numbers, 001, 002,
etc. and any information that’s pertinent
to the tuning file that you may need later

45

Enter Program Part Numf

Assign your program & 3-digit part
numkber. This number will be
dizplayed by the scan toal.

| 32107-01- 007

Exit | OE,




Select Display Colors

Select Display Color

2.

3.

on o=

Commands

Change display colors to
reflect personal preference.
(Default colors shown at right)
1.

Click on Setup in Menu
Bar

Click on Setup Display
Colors

Double click on a color to
open Color Palette

Click on Color desired
Click OK to save apply
color

Click OK to save changes
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w.Select Display Colors x|

Click on Text zample ko change colar getting

High Limit Color [ EREa

Law Lirrit Colar | TEXT 12345

“alue Changed Color | TEXT 12245

Area Selection Color

Cancel | Set Defaults
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Air-Fuel Ratio Table

Air-Fuel Ratio Table Adjustment
This table affects the ECM Air-Fuel Ratio Target for BOTH Front & Rear cylinders
e Increments make Front & Rear cyl. AIR-FUEL RATIO TARGET LEANER — (LEANER = less
fuel)
o Decrements make Front & Rear cyl. AIR-FUEL RATIO RICHER —
(RICHER = more fuel)
e MAP - Higher values = Higher engine loads
o Edits will appear as numbers indicating ACTUAL AIR-FUEL RATIO TARGET that ECM uses
in its calculations to determine fuel delivery.

Start: To Open Air-Fuel Ratio Table from Advanced Mode click on Table Selection -
Then Click on Air-Fuel Ratio

G’:#'Tuning Mode - Advanced Mode Active o] x|
File Edit Setup Table Selection Table Comparison Help
C:%Program FileshTTSY 432834014 MT 2 | -Decl Z5006FM | TLAninEI tode File Loaded | T Cisbd
Show Graph I Set Bazeline Set Reference Decrement Increment ﬁ 12 HE:::S g ?DUS::iS ? fgﬂulil'“r:ists
APH MAP [kPa) =
20 30 40 50 60 70 80 90 100
750 136 137 138 13.8 135 13.0 124 11.0 11.0
1000 136 137 138 141 138 130 124 11.0 11.0
1250 137 141 141 138 127 11.0 11.0
1500 137 141 141 138 130 11.6 11.4
1750 137 14.1 14.1 13.8 135 125 123
2000 137 14.2 14.2 138 13.2 125 125
2250 137 14.2 14.2 14.1 132 126 126
2500 137 14.3 14.3 14.3 126
2750 130 14.3 14.3 14.3 132 126 \ » 12E
3000 130 14.3 14.3 14.3 13.2 126 A\ 126
3500 123 14.3 14.3 14.2 132 125 WVi25
4000 123 14.2 141 138 133 132 125 125
4500 123 129 129 129 1289 128 128 125 125
5000 123 129 129 129 128 128 125 125 125
o 5500 123 125 125 12.5 124 124 122 122 12.2I =
Au-Fuel Hatio - Edit Enabled

Air-Fuel Ratio Table Commands
Use cursor and click on single cell or
sweep cursor across multiple cells to highlight cells for editing

Select:

e Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration
Decrement to reduce value in highlighted cells by Unit amount selected
Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment
commands
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Advanced Tuning Mode —5.13

VE Front/Rear Cylinder Table

VE Front/Rear Cylinder Table Adjustment
The ECM refers to the VE Tables for the volume of air that should be entering
each cylinder as it relates to the current throttle position and engine rpm.
Use VE Tuning Tables to edit AFR of each cylinder independent of the other

¢ Increments will Increase Front/Rear Cyl. VE Value — (Telling the ECM there is more
air entering the cylinder and the ECM will tell the injector to deliver MORE FUEL)

¢ Decrements will Decrease Front/Rear Cyl. VE Value — (Telling the ECM there is less
air entering the cylinder and the ECM will tell the injector to deliver LESS FUEL)

e Throttle Position: 0 = Throttle closed, 100 = Throttle wide open
o Edits will appear as numbers indicating percentage of cylinder fill.

Start: To Open VE Tables from Advanced Mode click on Table Selection -
Then Click on VE Front Cyl. or VE Rear Cyl.

*# Tuning Mode - Advanced Mode Active ]
File Edit Setup Table Selection Table Comparnson Help

C:\PrograngGils

1 Unit 5 Units 20 Units

Show Graph Set Bazeline Set Reference Decrement Increment 2 Units 10 Units 100 Urits
Throttle Position {Fercent

RAPM 5 10 15 20 30 : 40 ) 60 80 100
500 700 740 770 820 2.0 84.0 850 BE.D 830
750 700 740 770 820 820 84.0 850 BE.D 83.0
19 Example: These highlighted cells were G0 | 850 | 850 1 630

incremented 10-units causing the VE to be ' ' : :
15 . ) o 78.0 B0.0 B30 B0.D
= higher and telling the ECM that more air is = = = =
og €ntering the front cylinder. The ECM will
2o then direct the injector to deliver more fuel I
o5 at 2000 to 3500 rpm at 60 to 100% throttle 930 9300
27 position. This is an excellent method of 91.0 96.0
300 modifying the AFR of one cylinder and not 91.0 94.0
35 the other. 80.0 ;
40 80.0
4500 78.0 101.0 104.0 104.0 54.0 534.0

Kl
¥E Front Cyl [Percent] - Edit Enabled
VE Front & Rear Cylinder Table Commands
Use cursor and click on single cell or
sweep cursor across multiple cells to highlight cells for editing
Select:

o Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment commands
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Advanced Tuning Mode —5.14

Spark Advance — Front/Rear Cylinder Table

Front/Rear Spark Advance Table Adjustment
Use the Spark Advance Tables to Edit the Spark Timing of Either Cylinder
independent of the other:

e Increments Increase (Advance) Front/Rear CYL. Spark Timing — (Example: If cell value of
35 degrees was incremented 5 degrees, spark would fire at 40 degrees before piston reaches
TDC)

e Decrements Decrease (Retard) Front/Rear Cyl. Spark Timing — (Example: If cell value of 35
degrees was decremented 5 degrees, the spark would fire at 30 degrees before piston
reaches TDC)

« Edits will appear as numbers indicating the degrees of crankshaft rotation where spark occurs

before the piston reaches TDC.

Start: To Open Spark Advance Tables from Advanced Mode click on Table Selection -
Then Click on Spark Advance Front Cyl. or Spark Advance Rear Cyl.

':-":#'Tuning Mode - Advanced Mode Active
File Edit Setup Table Selection Table Comparison
| C:\Program Filesh T 154 A328234014.MT2 [ 31.peco]25208PM |
Lol it " i { i
Show Graph Set Bazeline Set Reference Decrement Increment » :12 HE:SS ‘e ?;IS:IS‘S » .IZEDUSES
BPM MAP (kPa) =
20 30 40 50 60 70 80 100
1500 35.00 35.00 35.00 35.00 35.00 34.00 28.00 18.00
1750 40.00 40.00 40.00 38.00 40.00 35.00 29.00 21.00
42.00 40.00 36.75 29.00 24.00
44.00 41.00 A7.00 25.00
43.00 42.00 38.00 26.00
2750 4500 45.00 44.00 43.00 39.00 . 26.50
3000 45.00 45.00 45.00 L7 3o 27.00
3500 45,00 45.00 45.00 "\ 290 27.00
4000 4500 45.00 45.00 . 27.00
4500 45.00 45.00 45.00 45.00 43.00 39.00 33.00 28.00
5000 45.00 45.00 45.00 45.00 40,00 37.00 31.00 28.00
5500 4500 45.00 45.00 4500 44.00 36.00 30.00 28.00
6000 45.00 45.00 45.00 45.00 44.00 36.00 29.00 27.00
7000 45.00 45.00 45.00 45.00 44.00 36.00 29.00 27.00
J | 2
Spark Advance Rear Cyl [Degreesz] - Edit Enabled
Front/Rear Spark Advance Table Commands
Use cursor and click on single cell or
sweep cursor across multiple cells to highlight cells for editing
Select:

o Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration
Decrement to reduce value in highlighted cells by Unit amount selected
Increment to increase value in highlighted cells by Unit amount selected
Unit Denominations: Set Unit values for editing cells with Decrement - Increment commands
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Advanced Tuning Mode —5.15
Warmup Enrichment Table

Warmup Enrichment Table Adjustment

The Warmup Enrichment Table tells the ECM to Deliver Additional Fuel to

BOTH front & rear cylinders as the engine is warming up.

e Cell numbers indicate AFR enrichment for both cyl.

¢ Increments Increase Fuel Enrichment of both cyl. at the engine temperature indicated —
(HIGHER NUMBER = MORE FUEL)

e Decrements Reduce Fuel Enrichment at the engine temperature indicated — (LOWER
NUMBER = LESS FUEL)

o Example: If the air-fuel ratio of the running engine was 12.5 it will be enriched by 3.9 points
additional fuel when the engine temperature is —16 C degrees or lower which makes the
adjusted AFR 8.6, (12.5 - 3.9 = 8.6 AFR).

Start: To Open Warmup Enrichment Table from Advanced Mode click on Table Selection -
Then Click on Warmup Enrichment

‘:"*"Tuning Mode - Advanced Mode Active
File Edit Setup Table Selection Table Comparison Help
C:%ProgramEl
Show Graph Set Baszeline | Set Reference Decrement Increment | g;ﬂ::fs
Deg C AFR
-18 TIP: Use Warmup Enrichment Table to adjust
1"5 jg \\* | thecold engine to warm engine performance.
32 T \ e Increase fuel to correct engine coughing
18 25 and surging during engine warmup
Bl =5 e Decrease fuel to correct overly rich
gg 32 conditions evidenced by black exhaust
112 28 smoke during engine warmup
128 a0
144 a0
160 30
Warmup Enrichment - Edit Enabled
Warmup Enrichment Table Commands
Use cursor and click on single cell or
sweep cursor across multiple cells to highlight cells for editing
Select:

o Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment commands
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Advanced Tuning Mode —5.16

Cranking Fuel Table

Cranking Fuel Table Adjustment
This table tells the ECM what the front & rear cylinder
Fuel Injector Pulse Width should be when the Engine is Being Started

e Cell numbers indicate total injector pulse width for starting.
e Increments Increase Front &Rear cyl. injector pulse width of cranking fuel.

LONGER PULSE WIDTH = MORE FUEL
e Decrements Reduce Front & Rear cyl. injector pulse width of cranking fuel.

SHORTER PULSE WIDTH = LESS FUEL.
e Example: At an engine temperature of 80°C the front and rear injectors will remain open for

11.3 milliseconds to deliver enough fuel for starting the engine at cranking speeds.

Start: To Open Cranking Fuel Table from Advanced Mode click on Table Selection -
Then Click on Cranking Fuel

'*-":g'Tuning Mode - Advanced Mode Active
File Edit Setup Table Selection Table Comparison Help

C:MProgra
) % 1 Unit
Show Graph Set Bazeline Set Reference Decrement | |nerement | 2 Units
Deg C ms |
16 EE TIP: Use Cranking Fuel Table to correct hard
0 325 starting problems of engines in warmup mode
;g 12;”2 by increasing/decreasing the fuel delivered for
— G starting.

64 , e Engines that are hard starting usually

require more fuel
112 35 W
128 95 \

144 95
160 9.5
176 95

Cranking Fuel - Edit Enabled

Cranking Fuel Table Commands
Use cursor and click on single cell or
sweep cursor across multiple cells to highlight cells for editing

Select:

o Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment commands
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Advanced Tuning Mode —5.17

ldle RPM Table

Idle Speed Table Adjustment
Use to adjust Engine Idle Speed at specified engine temperatures

Cell numbers indicate engine rpm at engine temperature indicated.
Increments Increase engine rpm at 0% throttle position.
Decrements Decrease engine rpm at 0% throttle position.

Example: Note that Idle Speed is higher when the engine is still warming up - 1248 rpm
when the engine is at 16° C.

Start: To Open Idle RPM Table from Advanced Mode click on Table Selection -

Then Click on Idle RPM

'*-“:#'Tuning Mode - Advanced Mode Active
File Edit Setup Table Selection Table Comparison Help

C:%Program FileshTT S 432834014 MT 2 | N-Dec-01 3:58:08 P | Tuning tode Filg
l , 1 Unit
Show Graph Set Bazeline Set Reference Decrement | Increment | 2 Units
DegC BPM
-16 1400
48 1104
64 1000
80 934
96 984
112 934
128 984
144 934
160 984
176 976
192 a04
208 a04
D3 A anaA

Idle RPH - Edit Enabled

Idle RPM Table Commands
Use cursor and click on single cell or sweep cursor across
multiple cells to highlight cells for editing

Select:

Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editina cells with Decrement - Increment commands
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Advanced Tuning Mode —5.18

IAC Warmup Steps Table

Use to adjust the IAC Steps position of a newly started engine so it can achieve its

desired idle speed while warming up.

e Cell numbers indicate additional number of steps, (rotations) from base position that ECM
sets as the target IAC valve step setting at the engine temperature indicated.

e Increments Increase airflow into engine at 0% throttle position.

e Decrements Decrease airflow into engine at 0% throttle position.

e Example: IAC will turn out an additional 79-steps when the engine temperature measures 0° C
when started — allowina more air into the enaine throuah a passaae around the throttle olate.

IAC Warmup Steps Table Adjustment

Start: To Open IAC Warmup Steps Table from Advanced Mode click on Table Selection -
Then Click on IAC Warmup Steps

'*"‘*'Tuning Mode - Advanced Mode Active
File Edit Setup Table Selection Table Comparison Help

CAProgram Filesh TTSh  W32834 018 MT 2 | 31DecOl 25202 FM | Tuning Mode File
- . |
Set Reference Decrement Ihizrement | & 123:::3
1

Show Graph I Set Bazeling

e Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment commands

Deg C Steps
TIP: Use IAC Warmup Step Table to improve
= . engine idle performance during warmup
18 a0 e |If engine rpm increases and then decreases
64 35 just after start up, IAC steps may be set too
80 30 high for this engine temperature
19152 ;g e If engine rpm dips and then increases just
178 o0 after start up, IAC steps may be set too low
144 20 for this engine temperature
160 20
1AC Warmup Steps - Edit Enabled
IAC Warmup Steps Table Commands
Use cursor and click on single cell or
sweep cursor across multiple cells to highlight cells for editing
Select:
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Advanced Tuning Mode —5.19
ECM Tuning Constants Screen

ECM Tuning Constants Explanation

The calibration parameters in the ECM scale the fuel calculation to the Engine
Displacement and Fuel Injector Rate listed in the ECM Tuning Constants.

Use to:

Edit engine displacement if you have changed bore or stroke
Edit injector flow rate if you have changed or modified injectors
Set engine rev limit

Toggle Knock Control on/off

"':’:*-"Tuning Mode - Basic Mode Active - 10| x|
File Edit Setup Table Selection Table Comparison  Help
| C:hProgramgils & & L B i

e 1 Unit = 5 Units 20 Units
Shiowy Graph [l é il Set Reference Decrement Increment | & 2 Units 10 Units 100 Units

—ECM Tuning

RPtd Lirnit

Item Units Setting NOte:
I FRPM Limit: [ 600 jl

IEngine Displacement &[0} 946 EdItS tO the EHQIne

lnjector Size — — Displacement or
I & Knock Control Enabled Injector Size Shift the
 Knock Conlro Disabled | Entire Fuel Calculation

ECM Tuning Constants Commands
Start: To Open ECM Tuning Constants from Advanced Mode click on Table Selection -
Then Click on ECM Tuning Constants

Engine Displacement Click on & Edit with Increment — Decrement boxes.
Affects ECM fuel calculation.

Injector Size, (Flow Rate) Click on & Edit with Increment — Decrement boxes.
Affects ECM fuel calculation.

Engine RPM Limit Click on Scroll Bar Arrow & Drag to see full rpm range
Click on Desired Engine Rev Limit
CAUTION:

Do NOT set engine rev limit higher than 6200 rpm for Softail Twin
Cam B engines or damage from over rev may result

Do NOT set engine rev limit higher than 6200 rpm for Twin Cam
engines with cast pistons, stock valve springs or stroker flywheel
kits or damage from over rev may result

Knock Control Enabled = ON - Disabled = OFF

Select:

e Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editing cells with Decrement - Increment commands
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Advanced Tuning Mode — 5.20
Accel Enrichment Table

Accel Enrichment Table Adjustment
Use to adjust acceleration enrichment at specified engine temperatures

e Cell numbers indicate multiplier at engine temperature indicated.
¢ Increment increases fuel added to the engine at a given temperature.
e Decrement decreases fuel added to the engine at a given temperature.

Note: More AE Fuel is needed as the engine is warming up.

Start: To Open Accel Enrichment Table from Advanced Mode click on
Table Selection - Then Click on Accel Enrichment

%2 Tuning Mode - Advanced Mode Active -0l x|
File Edit 3Setup Table Selection Table Comparison Help

C:h L 127HMO05-DEY-Betal MTHE | 13-Aug-04 3:07:16 P | Tuning Mode File Loaded r

_ @ 11 Uni C BUnits

Show Graph | Set Bazeline Set Reference Decrement | Increment |  Slinis 10 Urits
| |

Accel Enrichment Table Commands

Use cursor and click on single cell or sweep cursor across
multiple cells to highlight cells for editing

Select:
e Set Baseline: Resets highlighted cells to last “saved” file version
Set Reference: Resets highlighted cells to original Screamin' Eagle calibration
Decrement to reduce value in highlighted cells by Unit amount selected
Increment to increase value in highlighted cells by Unit amount selected
Unit Denominations: Set Unit values for editina cells with Decrement - Increment commands
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Advanced Tuning Mode —5.21

Decel Enleanment Table

Decel Enleanment Table Adjustment
Use to adjust deceleration enleanment at specified engine temperatures

Cell numbers indicate multiplier at engine temperature indicated.
Increment increases fuel removed from the engine at a given temperature.
Decrement decreases fuel removed from the engine at a given temperature.

Note: Larger values in this table cause more fuel to be removed during a deceleration
event.

Start: To Open Decel Enleanment Table from Advanced Mode click on
Table Selection - Then Click on Decel Enleanment

#% Tuning Mode - Advanced Mode Active =10l x|
File Edit 3Zetup Table Selection Table Comparison  Help
Ch 1 27HMO0S-DEY-Betal MTE | 13-Aug-04 20716 P | Tuning Mode File Loaded r
_ @ 1 Unit  SUnits
Show Graph |I Set Bazeline Set Reference Decrement | Increment | P 2L|n|ts 10 Units
Deg C Mult
-16
16 0.85
32 0.80
48 075
64 0.70
80 0.ER
96 0.60
112 0.5R
128 0.50
144 0.50
160 0.50

Decel Enleanment Table Commands
Use cursor and click on single cell or sweep cursor across
multiple cells to highlight cells for editing

Select:

Set Baseline: Resets highlighted cells to last “saved” file version

Set Reference: Resets highlighted cells to original Screamin' Eagle calibration

Decrement to reduce value in highlighted cells by Unit amount selected

Increment to increase value in highlighted cells by Unit amount selected

Unit Denominations: Set Unit values for editina cells with Decrement - Increment commands
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Advanced Tuning Mode — 5.22
Table Comparison Commands

Table Comparison Commands

Select:

e Working Calibration to edit table currently being viewed

e Baseline Calibration to view cell values of last “saved” edits to file

e Reference Calibration to view cell values of original Screamin' Eagle calibration for
this file

e Compare Edits to Baseline to view the “difference” of working calibration to last
“saved” edits

e Compare Edits to Reference to view the “difference” of working calibration to original
Screamin' Eagle Calibration cell values

':-”:#'Tuning Mode - Advanced Mode Active

=T

File Edit Setup Table Selectfpn | Table Comparison Help
C:\Program Filesh TS, \32834014.MT2 |—|ile naded | TwiNCaM
_ Baseline Calibration ™~ 5 Unitz 20 Units
Show Graph Set Bazeline Set Refercfice Reference Calibration 10 Units 100 Units
Compare Edits to Baseline -
RPM Compare Edits to Reference i
10 15 100
500 4.0 77 g2.0 g2.0 24.0 25.0 25.0 g2.0
750 4.0 770 g2.0 g2.0 g4.0 g5.0 g5.0 g3.0
1000 4.0 770 820 820 84.0 85.0 85.0 830

'?"*"Tuning Mode - Advanced Mode Active
File Edit Setup Table Selection | Table Comparison Help
C:vProgram FileshT TS, A32834014.MT2 |' Working Calibration
E E _ Baseline Calibration
Show Graph Set Bazeline Set Heference Retference Calibration NOTE CELL VALUES CAN
o= =
pare IS 10 baseline
RPH e = = Compare Edits to Reference BE EDITED IN
c00 0 0 w0 00 00 00 WORKING CALIBRATION ONLY
750 oo oo oo oo oo oo
1000 oo oo oo oo oo oo .
1250 an an an an an an Example' Wl‘_len the .
1500 00 00 00 00 a0 10 Compare Edits to Baseline
1750 00 00 00 o]0 is selected the current edits
2000 oo oo oo 1.0 1.0 oo
2250 5 5 5 - - made to the 8 cel!s shown
2500 0.0 0.0 0.0 1.0 1.0 0o are seen as the difference
2750 00 00 00 10 10 00 between the last saved table
3000 oo oo oo 0.0 dit d th Sedit
3500 oo oo oo oo oo oo edits an € current edits
4000 an an an an an an
4500 oo oo oo oo oo oo
B 5000 oo oo oo oo oo oo

¥E Front Cyl [Percent] - ¥iew Only
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Advanced Tuning Mode — 5.23

2-D & 3-D Graph Screen

2-D or 3-D Graph
Explanation
This function provides the user
with a tool to view tables with:
e 3-parameters in 3-D
e 2-parameters in 2-D

Use the 3-D Graph as a visual
reference tool to spot
irregularities in a tuning table.

w. 3-D Graph _I— _ID il

File Options Tools
Working Calibration

MAP [kPg)

AR (kPa)

Air-Fuel Ratio

2-D / 3-D Graph Commands

Start

Click on Show Graph Box

File

Print 3D Graph
(Print command for 2-D or 3-
D) Program automatically
selects 2-D or 3-D graph
dependent on table type

Select preferred Text Font & Size

Change Page Setup for margin control, etc.
Change Printer Setup for print commands

Print to default printer to Send Graph to Printer
Exit and return to Graph window

Toggle Cell Colors on/off for printing

Options

Toggle Graph Screen to be on top or behind other
items in printed copy

Tools — (3-parameter tables)
Contour Levels

Adjust Graph Contours to 8-, 16- or 32-levels for more
or less definition

Projection

Set Projection of Ceiling to be zoned, contoured or
both for a different way of viewing file

moving cursor position.

TIP: 3D Graph can be rotated for a
Different perspective by holding both the
left and right mouse buttons down while

Note: 2D graph for 2-parameter tables

0 2 @ & B0 100 120 140 .0
Tarmparsture ( )

Cranking Fuel
|
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Data Mode — 6.1

Introduction to the
Screamin' Eagle EFI Race Tuner Data Mode

Sophisticated On-Board Data Acquisition

The Harley-Davidson Screamin' Eagle Data Mode Program is a complete software
application that can be used to record over 20-different types of engine and vehicle data on
the following EFI-Equipped models: 2001 - later Softail, 2002 - later Touring, 2004 - later
Dyna, and 2002 - later V-Rod. The data is collected from the vehicle’s ECM. The user can
record for short periods of time, which is extremely useful when using the Data Mode
program in conjunction with a motorcycle chassis dyno. Or, the Data Mode program can
record for extended periods of time, (up to 30-minutes) for tuning or troubleshooting purposes
on a closed-course track.

Data Organized in Frames

The data is collected and organized as individual records called “Frames”. Each frame is like
a “snapshot” of the input and output information being handled by the ECM at that moment.
Up to 16,000 frames can be recorded at a sample rate of up to 10-frames per second.
Sample rate is dependent on how many streams of data are being monitored, the capability
of the computer being used and limitations of the cabling and data port.

The data can then be manipulated in a wide variety of manners.

Main Display Table

The Main Display in the Data Mode screen provides a table that lists all of the data that was
collected in the type of recording the user selected. Two types of data recordings may be
performed — Dyno Data or Engine Data. The Dyno Data selection records 12-types of data,
but at a higher sample rate because less data has to be monitored. The Engine Data
selection is most commonly used because it collects the most different types of data and that
way the user will have collected all of the information they might ever need.

The data can then be viewed frame by frame, in numerical form, in the Main Display table.
The user can use the information in this table to diagnose tuning opportunities, or as a tool to
identify anomalies that may have occurred during the test that may be contributing to poor
performance. This includes the ability to record active and historical DTC'’s

Graphing Display

The same data in the Main Display table is also displayed in graph form at the bottom of the
main screen. Four lines of data, selected by the user from the list of data in the Main Display,
can be graphed in overlay fashion in four different colors. The graph can be set for Auto-
playback if desired, with the travel speed adjustable. Additionally, the user can select any
portion of the graph where they want more detail, and use the Zoom feature to enlarge the
selected graph area as desired.
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Data Mode — 6.2
Introduction to the
Screamin' Eagle EFI Tuner Data Mode

Three Mini-Programs Provide Professional Performance Comparison
To compare the acceleration performance of the vehicle the Data Mode program contains
three, (3) different mini-programs:

The Time to Distance program estimates the distance traveled between 2 user-selected
recorded frames by using the speed it measured and its own high-resolution time data. It
then calculates the average forces of acceleration and measures the elapsed time. This can
be used to compare roll-on acceleration tests that were performed in the same gear by
setting the start and end of the roll-on runs at the same points, such as 25 and 80 mph in 3"
gear. The value of the tuning adjustments that were made can then be easily identified by
comparing the acceleration rates and elapsed times of the past and present tests.

The Quarter Mile Calculator estimates the 60-foot, 1/8-mile and V4-mile distance
traveled from a user-selected Beginning point using the speed measured and its own high-
resolution time data. It then calculates the elapsed time and the average forces of
acceleration. This program was designed to record a drag race from a standing start, but can
be used to compare roll-on acceleration tests that were performed in the same gear. The
difference is how you use the program is determined by where the user sets the start and end
points. In either test, quicker elapsed times and higher rates of acceleration would tell the
tuner that the tuning adjustments had paid off.

The Dyno Horsepower Estimator graphs horsepower and torque by interpreting the
weight of vehicle & rider, the rate of acceleration and the engine rpm of the user-selected
range of recorded data. Additionally the Dyno Estimator can factor the effects of wind drag,
power loss due to drivetrain friction, and various drive ratios. The data can also be exported
to a spreadsheet program such as Microsoft Excel™.

Manual Format
This manual was designed to be used as a reference tool. The amount of text has been
streamlined for easier reading. The information has been divided into 3-types:

Explanations, descriptions and functions are provided in blue-colored text boxes ‘

‘ Step by step commands are provided in yellow-colored text boxes ‘

Tips, notes and warnings are provided in gray-colored text boxes with orange trim
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Data Mode — 6.3

Launching Program & Opening Data Files

Launch Data Mode

Commands

1. Click on the Data
Mode Screamin’
Eagle Icon located
on your Desktop.

2. Click on File in
Menu Bar

3. Click on Open Data
File to open or...
Double click on File
Name of Recently
Viewed File list

## Data Mode ECM Diagnostic Software for Harley-Davidson(r)
File ¥iew Setup Help

Open Data File... <File Date> [ ]

Open Data File

Commands
Click on File
2. Click on file name to
Highlight and click
on Open Or:
Double-Click on
File Name

—

Becord Data... \\ | Value | Uni
Ennt Data Becord. . i v?{';
Export Data._ F
C:A_FLSTCI-02 stk016355 SE3287002 mod1 & :C
C:A_FLSTCI-02 stk016365 SE3287002-2.DM P F
CA FLSTCI-02 stkD16355 SE3287002.DM2 L
CA._FLSTCI-02 stk016355 DM2 Steg
FF

Exit %% til]
Spark Adv Front deq Knock Retard Frant deq
Spark Adv Rear deq knock Retard Rear ded
Injector PA Front ms Accel Enrichment ms
Injectar P Rear ms Decel Enleanment s
Select Data Mode File to Open 2 x|

Look jn: DMZ DATA .| e [ oF B

FLSTCI-02 etk016355 SE3287002 modl.DM2
FL3TCI-02 sth016355 SE3287002 mod2 no knock.DM2
FLSTCI-02 k016355 SE3287002 mod2. D2
FLSTCI-02 k016355 SE3257002.0M2

| FLSTCI-02 ath01 6355 SE3287002-2.0M2

12
saftail DMZ

File: narme: IFLSTCI-D2 stk016355.0M2 J

Files of type: [DM2 Files (~DM2) =l
[~ Open a2 read-only

its file Comments.

TIP: Note that many of the Data files in this example have been created to identify:
The model and year of the vehicle

That the vehicle is all stock or has been modified

The last 6 characters of the VIN

What Screamin' Eagle Calibration was programmed into the ECM

e Modifications such as “no knock” to indicate Knock Control Disabled

It is suggested that the race tuner use a system that makes sense to them so that they
can identify basic features of the Data File without the need to open each file and look at
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Data Mode — 6.4
Data Mode Basics

Data Mode Explanation
The Data Mode Program of Harley-Davidson Screamin' Eagle EFI Tuner can provide the
skilled race tuner with an abundance of critical data that can be viewed in a multitude of
different ways. The next few pages will provide the user with an overview of the many
tools available. Detailed descriptions will follow.

The Example below is a data file created from the closed-course track test of a 2002
Harley-Davidson Softail Heritage Classic, FLSTCI.

#% Data Mode File Flayback Active ol x|
File V¥iew Setup Help p—
| C:\_FLSTCI-02 stk016355.0M2 | 2 | 3312002 1412208 | Recs: 1898 / 0 ~ prcok|
Item Yalue Unit em Value Unit Status Bit Name Yalue
1  Speed 1 1044 FPr  Baftterny Woltage 132 “olts Engine Run Mode
ehicle Speed 1] FMPH  Engine Temp 97 C Yehicle Tipped 1]
Yehicle Speed 1] km/hr — Engine Temp 207 F YT Active 1]
Throttle Position 2 na i Intake Air Temp 42 C
Throttle Position 0.35 Walts  Intake Air Temp 108 F 3
kAR Load 347 kFa Barameter §7.4 kPa
AFF Desired 1.4 - [AC F’Dsition 35 Steps  Playback Control Cent
“E Front 7.0 T Desired Idle 1000 FFhd I 0208 4
WE Rear 675 i YWarm-up Fuel 10 % rich
Spark Ady Front 10,50 deqg Knock Retard Front 0.oa deg J_l R j
Spark Advy Fear 10.75 deq Knock Fetard Rear 0.oa deqg — -
|I"|j.El:‘tDr Py Fromt 3.85 s Accel Enrichment 0.oa ms j J_'I Start |
Injector P Fear 3.49 ms Decel Enleanment .00 ms
«REV | Fore> | siop |

Rec#1
ltem | Vcl 5
Engine Speed (RPKM) 1
FAP Load (kPa) 347

“ehicle Zpeed (km/hr) 1]
Spark Adv Front (ded) 1050

Festare Graph |

Data Mode Main Functions

1. Main Display — Displays the data collected of one frame of the total recording
session

2. Status Bar - Data File name — Date and time recording began — Total number of
frames recorded — If a DTC was set — turns red

3. Status Bit Name — Displays: What Engine mode the engine was in - If vehicle fell
over — If security system alarmed in the frame being viewed

4. Playback Control — Allows user to set controls for automatic playback of entire
recording session

5. Graph Control — Allows user to select what to graph and in what format
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Data Mode — 6.5

Data Mode Basics

Menu Bar Commands

File Comments*

File
Open Data File | Open window for List of Data Files
Record Data* Open window to Record New Data File
Print Data Open window to Print Hard Copy of Data Mode screen being
Record* viewed
Export Data* Open window to Export Recqrded Data File as a CSV,
(Comma Separated Values) file
View

Open window to Read/Edit Information attached to data file

DTC Codes*

Open window to View Any DTC, that were set during the
recording session

Speed/Distance
Calculator*

Open window to Calculate Elapsed Time and “G” Force of an
acceleration run within the recorded session

Quarter Mile
Calculator*

Open window to Calculate Speed, Time and “G” Force of an
acceleration run within the recorded session. 60-feet, 1/8- mile,
1/4 —mile and 60-mph options

Dyno Graph*

Open window to Graph Horsepower and Torque of an
acceleration run within the recorded session

'r':’:g"nﬂtﬁ Mnde Fila Plavhaclk Active

Help

-0 x]

C:\ __FLSTCI-0:tk016355.DM2 |

3/31/2002 141206 |  Recs: 188870 [ DTCOK |

Menu Bar Commands

Setup

Display

Set Main Display Size - Adjusts screen to preferred size -
clicking on this feature brings up same window as Tuning Mode
which is displayed on 4.9 and 5.10

Prompt to Save Display Assignment Changes - Toggles
prompt when closing program or loading new file ON/OFF that
notifies you if you made a change to Main Display or Graph
Assignments

Save Display Assignments Now - Saves current selection of
Main Display and Graph Assignments

Preferences

None

Graph

Line Width — Selection of thick or thin graph line

Help

Contents

View Information about Tuning Mode Program

About

View Info about software, revisions, licensing, etc.

* Indicates more information on this item in following pages
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Data Mode — 6.6
Main Display Descriptions

Main Display Commands

The table of up to 26-data items is part of the Data Mode main screen and lists all of the
data items collected in the data file that’s currently loaded. The values listed are for a
single frame and determined by the position of the cursor on the graph.
e To View Specific Frame of Data — position cursor over graph and left click
e To Locate Specific Frame of Data

» Left click on graph and use left and right Arrow Keys to Move 1-Frame each

» Use Playback Control Center to View Frames in Slow to Fast Transition, (see

Playback Control Center)

e Double-click on data item in table to Open Assign Main Display Item window if you

want different data items in different positions

ltem | Yalue | Unit || 1000 | “a'-zlj-l.l.ﬂ .

w. Assign Main Display

Engine Speed © 1044 FiFhd Assign Main Display
Yehicle Speed 0 hPH plemCilE === Item Window

@ Hetric
Vehicle Speed 0 krnfhr Matr Commands

" English 1. Click ilb
Throtile Position % 0.0 % - Click on scroll bar

arrow and click on

Throttle Position % 0.35 Yolts - Data Chroma Cading ltem to select
= Enabled
MAF Load 347 L # Disabled 1 2. Select Metric or

AFR Desired 1148 - English measure

“E Front 770 A ltern Assignment; 3. Click on Apply to set
WE Pear bi5 % [Baromster A1 ] 4. click on Exit to close
Spark Adv Front 10.50 deg window

Spark Adv Fear 10.75 deq Soey

Injectar P4 Frant 3.95 ms ﬂl il ms

Injector P Rear 3.449 ms CTECET e aneT .00 ms

Main Display Descriptions
Engine Speed Engine Crankshaft Revolutions Per Minute

Vehicle Speed

(In mph or km/hr) Vehicle ground speed in miles per hour or kilometers per hour

Position of TP sensor in percentage from 0% -(closed) to 100%

Tarelile SoSiiEn -(wide open) or as actual voltage measurement collected by

(In % or volts)

ECM
A pressure measurement that reflects changes in engine speed
MAP Load and load. A product of atmospheric pressure and manifold
pressure.
AFR Desired ECM Air-Fuel Ratio target for the present conditions
VE-Front or Rear ECM front or rear cylinder VE targets for the present conditions
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Data Mode — 6.7

Main Display Descriptions

Main Display Descriptions

Spark Advance —
Front or Rear cyl.

ECM spark timing target measured in degrees before TDC for the
current engine load and engine speed

Injector P/W —
Front or Rear cyl.

ECM Injector Pulse Width target for front or rear cylinder for the
present conditions. Measured in mS, (milliseconds, 1/1000 of a
second) Enrichments and enleanments increase or reduce actual
“delivered” pulse width at the injectors.

Item Yalue Unit ltem Yalue
Engine Speed 1044 FFtd || Battery Vaoltage
“ehicle Speed 0 tMFH  f Engine Temp 97 C
“ehicle Speed 0 kmthr § Engine Temp 207 F
Throttle Fositian % 0.0 g Intake Air Temp 42 C
Throttle Position % 0.35 Yolts  f Intake Air Temp 108 F
bMAF Load 347 kFa | Barometer 47.4 kFa
AFR Desired 11.8 = |AC Position 35 oteps
“E Front 77.0 % Desired Idle 1000 FPR
YE Hear B7.5 % YWarm-up Fuel 10 2 rich
Spark Adw Frant 10.50 deg Krnock Retard Front 0.00 deg
Spark Adv Rear 10.75 deg knock Retard Rear 0.o0 deqg
Injector Py Front 3.85 ms Accel Enrichment
Injectar P Rear Decel Enleanment

Main Display Descriptions

Battery Voltage

Electrical supply voltage measured at the ECM

Engine Temp — Engine temperature measured at cylinder head. Offered in
Celsius / Fahrenheit | Celsius or Fahrenheit

Barometer Atmospheric pressure.

IAC Position Actual position of IAC valve in steps, (rotations from fully closed)
Desired Idle ECM target rpm for idle for current engine temperature

Warm-up Fuel

Additional fuel that’s delivered to front & rear injectors for engine
warmup. Shown as a percentage of AFR at normal temp.

Knock Retard —
Front or Rear cyl.

Actual reduction of spark advance timing, measured in degrees of
crankshaft rotation. Is the result of the lon Sense function in the
ECM that monitors combustion event and retards spark timing to
reduce detonation.

Accel Enrichment

Actual increase of front and rear injector pulse width when throttle
position increases and MAP rises.

Decel Enleanment

Actual decrease of front and rear injector pulse width when
throttle position decreases and MAP decreases.
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Data Mode — 6.8
Status Bit Names

Status Bit Name Functions
The number “1” in a Status Bit Name box indicates that function is currently active.
Engine Run Mode — 1 for Running Mode or 0 for Starting Mode
Vehicle Tipped — If Bank Angle Sensor registered a “tip over”

VTD Active — If optional Security System registered an “alarm” indicating tampering

Note: Values in Status Bit window are for the particular frame beina viewed

Status Bit Name Yalue
Engine Fun Mode
“ehicle Tipped 0
WTO Active 0

w. Assign Status Bit Itemf

Status Bit Assignment:
IEngine Fun kode

Apply | Exit |

Assign Status Bit ltem Commands
To Assign Status Bit Items

» Double-left Click on Status Bit name to Open Assign Status Bit ltem window

» Click on Arrow and click on preferred Item to Assign to Status Bit Name window
» Click on Apply to Set
>

Click on Exit to Close window
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Data Mode — 6.9

Playback Control Center

This feature is used to automatically play through a recording so that the user can spot
particular changes in a sensor reading or cell value.

e Auto Playback Will Move Across Graph Display — Direction & speed adjustable

e Cell Values in Main Display & Graph Display Update as each frame is encountered
e Status Bar Indicates - Frame Number of Auto-Scroll Position

e Auto-Scroll Bar Indicates - Travel position through Data File

e Rec # Indicates - Frame Number of Cursor Position in Auto-Playback mode

Playback Control Center Functions

. ltem | Yalue | Unit | | ltem | Yalue | Unit ~Playback Control Center
Engine Speed 1044 RPt  Battery woltage 132 Yolts
‘ehicle Speed 0 MPH  Engine Temp 57 ‘C 0.205
“ehicle Speed 0 kmfhr — Engine Temp eny F Rec#1
Throttle Position % n.a % Intake Air Temp 42 NES ﬂ
Throttle Position % 0.35 “aolts  Intake Air Temp 108 F |
MAF Load 347 kPa  Barometer 974 kPa 1|DW Fﬂﬁt
AFR Desired 118 - IACPostion 1 Steps R ] Stant
E Front 77.0 % Desired Idle 1000 FPhi -
VE Rear B7.5 % Warmup Fuel 10 %rich <REY | FOR>> | Stop
Spark Adv Front 10,50 deg Knock Retard Fraont 0.00 deg
Spark Adv Rear 10.75 deg Knock Retard Rear 0.00 deg
Injector P Front 3495 ms Accel Enrichment 0.00 ms
Injector P Rear 3.49 ms Decel Enleanment 0.00 ms

ﬁ

LA

Playback Control Commands

Slow — Fast

Auto-Scroll Bar

Click on scroll bar to set Travel Speed
Click and Drag Marker on scroll bar to set travel speed

REV - FOR

Click on FOR or REV to set Direction of Travel

Start — Stop

Click on Start or Stop to control auto play action
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Data Mode —6.10

Graph Control

Graph Information
This feature provides the ability to plot any value in the Main Display as a graph.
e Zoom Feature - Allows close-up viewing of specific graph areas
e View Cell Values — Up to 4-different cell value in Main Display can be viewed as a
Graph
e View Frame by Frame — To pinpoint specific value changes

Note: Rec # - indicates cursor position on graph
Cursor movement across graph updates the 4-values in the lower graph box
\\

{
I Graph Control Commands

Zoom Position cursor at desired area of graph, Right Click, Hold & Drag to
form box around desired area of graph to zoom-in on — release right
mouse button to zoom, (See example of Zoomed section below)

e Zoom in again if more detail is desired
e Left click on Restore Graph to return graph to normal size

View Values in Position cursor over graph and left click — all Recorded Values for
Main Display That Frame will update in Main Display

View Frame by J Left click on graph and then use keyboard left and right arrow buttons
Frame to move forward or reverse 1 Frame At a Time

Rec #1279
ltem | Yalue
Engine Speed (RFR) 211
bAF Load (kFa) 19.6

Yehicle Speed (kmihr) /4
Spark Adv Front (deg) 45.00

Restare Graph

Rec # 1085
ltem | Yalue
Engine Speed (RPM) 24904
bAF Load (kPa) 85.3

YWehicle Speed (kmfhr) 84
Spark Adv Front (deg) 27.00

Festare Graph |

68



Data Mode —6.11
Graph Control

More Graph Control Commands
Graph Values Double click on graph item to bring up Assign
Graph Item Window
Assign Graph » Item Units — Toggle Metric or English measure,
Item (not an option on all values)
» Item Graph Color — Click to open Color Palette
and change graph line color
» Item Assignment — Click on arrow to view drop-
down List of Graph Items to Plot
Click on item desired
Click on Metric or English
Click on Apply to set
Click Exit to close Assign Graph Item window

Rec# 1413
ltem | Yalue
Engine Speed (RF) 2201
bAF Load (kPa) 28.1
Yehicle Speed (kmf/hry -, BY
spark Adv Front ideq) ~7h

Festare Graph |

. Assign Graph ltem

—lterm Linits Selection

~tem Gragh Calar

Click to Change Color: e Metru:

I “ehicle Speed & English
ltern Assignment: - tem Graph Calor
: Click to Change Colar

vehide Speed j | “ehicle Speed
spark Adw Front - —
Spark Adv Rear _
Throttle Fasition %% Iterm Assignment:
Throttle Position ! I‘v’ehicle Speed |
“E Front \

VE Rear
“ehicle Speed
YWarm-up Fuel =

Apply |
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Data Mode — 6.12

Recording Data Files

To open Data Recording Control:

Click on File in menu bar and then click on Record Data

Data Recording Control Functions

C:\...FLSTCI... -File name being
recorded to

Com 1 Open — Com Port Status
No selection

Number 1, 2, 3 or 4 Com Port

0 Recs - Number of Frames
Recorded

Engine Data — (File Type) could be:
Engine Data — Maximum number of
data items measured

Dyno Data — Minimum number of
data items recorded, (provides
greatest amount of data points
recording for each item)

0 Rec/Sec — Number of recordings
per second, (varies with computer
speed and type of Data File selected;
Dyno Data provides greatest number
of recordings per second)

Recording ON —
Indicates recording
mode is active

Waiting — Data recording status

Waiting — ready to record
Running — recording

. Data Mode - Data Recording Control
File Com Port Edit Data Type

Com 1 open

I C\...FLSTCIH0Z stk016355 SE3287002 mod3

=10] ]

Options

Engine Data

-0- Rec{Sec

Recording ON I Waiting

~Record ___ _Data

20 Frames/Sec

r
Stop |

Miscellanous Functions

ECM Information Display

-

Test Com | Get ECM Info |

ECM Diagnostic Codes
Current DTC List: (Click for description)
DTC Number

Current Historic

" View Current
" Yiew Historic

= View All
 View Set

DTC Description:

Clear DTC's |

Record Data:

on computer processing and Data

Data Recording Control Functions

20 Frames/Sec — Range of maximum frame recording rate, (rate also dependent

File Type)

Stop/Start — Control for start and stop of recording session
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Data Mode — 6.13

Recording Data Files

Data Recording Control Functions

Miscellaneous Functions:

e Message Window - is used to provide warnings, status reports and additional
directions regarding Com Port function

e Test Com — Checks connection to the ECM by sending a test command. Results
are displayed in Message Window

e Get ECM Info — Retrieves various information from the ECM

m. Data Mode - Data Recording Control i ] 54
C:\Program Files..\cov16355-001.DM2 Frame #: 1003
Data Collection Active Engine Data
56 F/S Recording ON Running
Record OBD2 Data ECM Diagnostic Codes
20 Frames/Sec Current DTC List: (Click for description)
4| 4 DTC Number Current Historic i‘
Fo10?
Stop FO103
FO112
Miscellanous Functions PO113
FO117
IMN: o
= PO118 Ad|
ECM HW BN 32772-01
g o
CallD: 084ea153 r -

Elapsed Time = 2743 m=
SV Cal BN 010203040000

|dle Offset FPh4: 000000 00 0000 ‘F\II available DTC's received, total countis 42 =]

| | |

Data Recording Control Functions

Click on Options — then click on “Collect Set DTC’s During Data Recording” to collect
any DTC’s set during recording session.

ECM Diagnostic Codes :

DTC Number — Identifies malfunction, sensor, etc. (Click on Help section for list of
DTC descriptions, 6.6)

Current — DTC set and still active
Historic — DTC set, but didn’t remain active

View Selections — View DTC’s set as ALL DTC’s possible, just DTC’s set, just DTC’s
set & still existing or just DTC’s that set and disappeared

Message Window — Explanation of DTC information collected
Clear DTC’s — Deletes all DTC’s
Get DTC’s — Collects and displays any DTC’s currently in ECM
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Data Mode — 6.14
Recording Data Files

Data Recording Control Functions

File
Record Data Mode Opens Select Data Mode File to Save window to Create
File File Name
Save Data Mode File Saves Data File just recorded
Com Port
No Selection Indicates Com Port Not Selected
Com1,2,3,4 Use to select one of 4-different Serial Com Ports on
computer
Edit
File Comments Opens File/View Comments Window — use to document
info about data file
Data Type
Engine Data Records All Data Items in Main Display
Dyno Data Records 7- Data Items - for use with dynamometer:
Engine rpm, Vehicle Speed, Run Time, Barometer, Engine
Temperature, Intake Air Temperature and Front & Rear Spark
Advance. Improves resolution, (detail) of data.

=10 X

Com Port Edit Data Type

CA. FLSTCI-02 stk016355 SE327002 mod3 0 Recs

Data Recording Control Functions

Options

When checked On the Data Recording Mode window Will
Display on Top of Other Windows

Show File Dialog On | When checked On, will Automatically Display “Show File

Always On Top

Startup Dialog On Startup” when opening Data Recording Control
Collect Set DTC'’s
: When checked On, Any DTC’s That Are Active during
During Data . ; .
: recording session will be saved
Recording
Advanced Click on DTC Log Time Intervals to open Setup DTC Timing

Constants window
e SetInterrogation Time — Click & drag scroll bar to set
duration of “snapshot” from 1000-20000 mS
e Set Request Rate — Click & drag scroll bar to set
frequency of “snapshot” from 1000-20000 mS
e Set Defaults — Click to use standard settings

e OK - Click to save settings and return to Recording Data
Control
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Recording Data Files

Data Mode — 6.15

Connecting Computer, Interface & Cables to Record Data

Starting with Data Recording Control Window On-Screen...
Make sure vehicle ignition is OFF
Plug 4-pin Data Cable into 4-Pin Data connector on bike & verify snapped in place
Plug 9-Pin female end of Data cable into Interface Module & tighten thumb screws
Plug 9-Pin Serial cable male end into Interface Module & tighten thumb screws
Plug 9-Pin Serial cable female end into computer Serial port & tighten thumb screws

SOl

Continued on next page

4-Pin Connector plugs into
Data Connector on bike
(Refer to Service Manual for
location of Data Connector)

9-Pin Female Connector
plugs into Serial Port on
Computer

Note: The EFI Tuner Interface Module is a “single unit” design that permanently links
to the ECM the first time communication is established. The Interface Module can then be
used an infinite number of times with that ECM, but the Interface Module will not

communicate with any other ECM’s.

Owner must Store Interface Module in a Secure Place for future tuning or data
recording. If the Interface Module is lost or broken a new Screamin' Eagle EFI Tuner kit
must be purchased to obtain a new Interface Module that can communicate with the ECM.
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Data Mode — 6.16
Recording Data Files

Connecting Computer, Interface & Cables to Record Data
Continued from previous page
6. Turn ignition ON, set Run Switch to ON
7. Click on Get ECM Info to establish ECM communication and retrieve information
e You should see the following information:
- VIN — (2002 and later ECM’s)
- ECM Hardware PN indicating OE PN of ECM in vehicle
- ECM Software Calibration ID indicating Calibration PN of ECM in vehicle, (will
match ECM Hardware PN up to 3-digit extension)
- ECM Software Calibration PN
e If you get an error message, “A serial Com Port has not been selected” you should:
- Check cable connections
- Verify ignition is ON
- Select a Com Port, see 6.15
8. Select data type for recording, (Engine Data or Dyno Data) see 6.15
9. Select Collect DTC’s if desired, see 6.15
10. Start engine and let idle briefly
11.Click on Start Box to begin recording data
- You should see frame number at top right portion of screen increasing as frames
are being recorded
- You should see Frames/sec speed, (Engine Data selection usually around 5
frames/sec and Dyno Data considerably higher)
Note: Data Mode main screen will go blank during data recording session
Continued below

w. Data Mode - Data Recording Control =100 x|
File. Com Port Edit Data Type Options
| CAProgram Files\._\check manual DM2 | Frame #: 44
| Data Collection Active | Engine Data
[ 5.6 F/S | Recording ON [ Running
~ Record OBD2 Data - ECM Diagnostic Codes
20 Frames/Sec Current DTC List: (Click for description)
Ll | 4 DTC Number Current Historic
Stop Start
~Miscellanous Functions
AN =
ECh Hw BfN: 32772-01
= View All ' View Current
CallD: 32107-01-007 T View Set T View Historic
S Cal By 010203040000 DTC Description: ;'
= =
Test Com | Get ECHM Info | Clear DTC's | Get DTC's |

12.Perform dyno or closed-course track tests as desired
13.When testing is finished safely park bike and turn ignition OFF
14.Click on Stop box to stop recording

15. Disconnect cables, laptop computer and Interface Module if no additional data

recording is planned
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Printing Data Record

Print Data Mode Records Explanation
Start: Click on File in main menu bar — then click on Print Data Record

File
Select Font Select Text Font Style and Size for print-out
Page Setup Set Page Margins, page size and page layout
Print Setup Select paper size, source and edit Printer Properties
Print Printer Commands

Options
Show Cell Toggle Status Bit Cell Colors ON/OFF for print-out
Colors

Zoom Enlarge or Reduce document view size

** Data Mode File Playback Active
File View Setup Help

=10 x|

& Print Nata Mnde Record
File Options

+...FLSTCI-02 stk016355 SE3287002 mov << TIT &)
ltem Yalue | Unit | | =
Engine Speed BOR3 FPr - B
“ehicle Speed 75 MPH  El
“ehicle Speed 121 kmthre — Ei
Throttle Paosition 100.0 EdS I
Throttle Pasition 4.14 “Waolts i
hAP Load 96.3 kPa | Bi
AFR Desired 1.3 = [
WE Front 05 % D
WE Rear 89.0 % "y
Spark Achy Front 22.2h deq Kr
Spark Ak Rear 19.00 deq Kr
Injector P Front 1417 ms A
Injector P Rear 13.54 ms D

h L s Foalion 1
Flby Commenks.
<o comenis wars saved with his e
-
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Data Mode — 6.18

Exporting Data Files

Recorded Data can be exported to other programs as “Comma Separated Values”,
or CSV’s. This allows the user to manipulate the data in a multitude of ways. One
example of how this can be accomplished is provided below.

Exporting Data Files Explanation

=131
Bl Y File  Edit
’__l\L Stat Rec: [1945  Count: [70 | <FileMarnes
! Click to Click to Click to Click to

Engine =
“ehicle !
Wehicle !
Throttle |
Throttle |
hAAF Log
AFR De:
“E From
“E Rear
Spark A
Spark A

Time Stamp

Asgsign Yar | Assign Yar | Assign Yar | Assign Yar

0.000

ta Export D ata

Estract Data | E =it |

Injector Py Fr
Injectar P R

il
p=) [m )T Fast
4] | Star |

«REV | FoRs>|  swop |

11.31 ms Accel Enrichment 0.05 ms
11.60 ms Decel Enleanment 0.oo ms

Rec # 1945
ltem | Yalue
Engine Speed (RFM) 1657
P& Load (kFa) 952

Yehicle Speed (MPH) 25
Throttle Position %4 (%) 100.0

Festare Graph

. Click on File in the menu bar of the Data Mode Playback screen and then click on

Exporting Data Commands
Start: Click on File in main menu bar — then click on Export Data

Export File in the drop down list
Determine frame number to start data export and type into Start Rec:
Determine how many frames to export and type into Count:

Continued on next page
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Exporting Data Files

Export Data x| X
File Edit
Start Rec: [1345 | Count [0 | ~Wariable Units Selection—————— VIt il SR DR
= & hdetric i [
i Click to C ;
Rec Num | Time Stamp Assig - | As ! English o Engllsh
0 n.0oo
Yariable Assignment for this Call ‘ariakle Assignment for this Cell:
<Mone>» j IEngine Speed j
Decel Enleanment -
Desned Idle
- Enlne Temp J . |
L IAC Position Appl | Ext
“waiting to Export D ata —Injector P Front
Injector P Rear A\
Intake Ajr Temn 2 \

Exporting Data Commands
Double click on Assign Var to open Assign Export Variable window

Select Item you want to export using drop down list

Select English or Metric measure

Click on Apply to set item in that column

Click on Exit to close and Save selection

Repeat this procedure for each Variable you want to export

User can set as many as 30 different items in the 30-Assign Var Columns available
9. Click on Extract Data to bring item values into Export Data Window

10. Click on File and Click on Save as CSV

11.Type in a File Name and Select a Folder to save in

12.0pen CSV file with a Spreadsheet program like Microsoft Windows Excel™

© oNOOOA

E4 Microsoft Excel - Book1
J@ Fle Edit Yiew Insert Format Tools Data Window Help Acrobat

==

yRBo-aE a8 0E 2

J Arial

Jm Export Data
a1 = =| File Edit

: Ll l B | B | D | E | £ StatRec [1945 | Count [0 | <FileName>
| 2 |[Rec Num Time Stamp  Engine Speed AFR Desired |MAP Load Spark Adv Fro ) Engine VE Front Spark Adv Knock :I
B RPM KPa deg Rec Num | Time Stamp I RPM I % I HEg g
= 1502 R :ggg 121 o L | LT 353.751 1657 7.0 15, DD 21
6 | 1947 354.132 1789 124 98.2 16.79 LEED EERIE] LD Gt Ll el
7| 1948 354.291 1871 125 98.2 17.4 1947 354132 1789 785 1675 20
B 1949 354.455 1930 125 98.5 18.79 1348 354291 1871 an.a 1750 21
Ex 1950 354.62 1982 12.5 98.5 19.9 1549 354,455 1830 80.5 18.75 2.0
ALy 1951 354.783 2049 12.5 98.5 19.74 1850 354.620 1982 815 19,50 2.0
11 | 1952 354.947 2102 125 98.9 20.29 FTTE IR TV = e j;l
12 | 1953 355.16 2181 12.6 98.9 IR I K —— E
113 1954 355.34 2256 12.6 99.3 21.29 Firished Data Export
14 | 1955 355.528 234 12.6 99.7 2179 | Estiac] ra J Esit |
15 | 1956 355.708 2389 12.7 99.7 22.29 |
16 | 1957 355.888 2457 12.6 100 2275 2
17 | 1958 356.068 2516 12.6 100.4 23 2
18 | 1959 356.248 2581 12.6 100.4 2215 2
19 | 1960 356.429 2648 12.7 101.1 2275 175
Eql 1961 356.608 2710 12.7 101.1 22.75 1.75
| 21 | 1962 356.789 2171 127 101.1 23 1.75
| 22 | 1963 356.969 2833 12.7 1015 235 1.75
| 23 | 1964 357.149 2896 12.7 101.9 2375 1.75
| 24 | 1965 357.329 2969 12.7 101.9 24.25 1.75
E3 1966 357.509 3029 12.7 102.2 245 1.75
E 1967 357.69 3092 12.6 102.2 24.75 1.75
El 1968 357.87 3157 12.5 102.2 25 1.75
E 1969 358.05 3221 12.5 102.6 25.25 1.75
El 1970 358.231 3289 124 102.2 255 1.75

0 1074 2£0 44 2051 FEES anan aE 72 FE T
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Data Mode — 6.20
Enter/View Comments

Enter/View Comments Suggestions

The Enter/View Comments feature provides a notepad to save valuable information
relating to a Data File. Suggestions for comments that could be useful are:

e Engine configuration
e What, if any, Screamin’ Eagle Calibration file is installed
e What, if any, tuning modifications you have made to the calibration

e What specific recorded frame or frames you may want to identify for tuning or
troubleshooting

. Enter/Yiew Comments for this X
2002 FLSTCI-016355 =]
stock equipped

SE Cal - 328700-02
Tuning modifcation to YE atYWWOT, 1500 rpm to 6500
3rd gear roll-on starts at 1944

Save Change | E st
+‘ R

\

Enter/View Comments Commands
Start: Click on View in main menu bar — then click on File Comments
1. Type Desired Comments into Enter/View Comments for this Data Recording

2. Click on Save Changes — (If you don’t click on Save Changes what you typed
will not be saved when you close the window)

3. Click on Exit to close Enter/View Comments window
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DTC Code

Data Mode — 6.21

This feature allows the user to view DTC’s that were recorded in the

View ECM DTC Functions

Data Recording File currently being viewed.

When “Collect Set DTC’s During Data Recording” is switched ON during a

recording session the following may be available:

e DTC Number — Identifies the malfunction, sensor type, etc., (see Help — Contents —

Data Playback & Analysis — DTC Descriptions
e Current — ADTC that is currently active
e Historic — A DTC that was set, but is no longer active

e View Selections — View DTC’s set as ALL DTC’s possible, just DTC’s set, just DTC’s
currently active or just DTC’s that were set and are no longer active

e DTC Description: — Provides explanation or description of DTC

w. Yiew DTC Codes

Dismiss Options

=101

~ECM Diagnostic Codes
Playback DTC List: (Click for description)
DTC Number Current Historic

« View All " Wiew Current
" View Set " View Historic
DTC Description: ;I

Start: Click on View in main menu bar — then click on DTC Codes

View DTC Codes Commands

e Dismiss — Closes window

e Options — Toggles “Always on Top” ON/OFF to keep View DTC Codes window on

top of other windows & screens displayed
e Views — See View ECM DTC Functions above
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Time to Distance Estimator

Data Mode — 6.22

Time to Distance Estimator Functions

This feature estimates the distance traveled between 2 User-selected recorded
frame numbers by using the speed measured and its own high-resolution time data.
It then calculates the average forces of acceleration.

Begin Speed — Beginning speed of run at selected record frame number

End Speed — Ending speed of run at selected record frame number

Distance — Distance traveled, (in feet or meters and miles or kilometers), between the
2 recorded frame numbers selected
Elapsed Time — Time to complete the distance between the 2 recorded frame

numbers

Average “G” — Average force of acceleration in “G” force

Yalue | Unit ||

—Record Bounds ————————————

SetBegn Record | [1345

ltem

Engine Speed 1657 RFt
“ehicle Speed 2h rFH
“ehicle Speed 40 km/hr
Throttle Position & 100.0 %
Thraottle Position 416 “aolts
h4F Load 9.2 kFa
AFRE Desired 121 o
“E Front 770 %
“E Rear 78.5 S
Spark Adv Front 15.00 deg
Spark Adv Rear 18.50 deq
Injector P4 Front 1131 s
Injector P4 Rear 11.60 s

H_

Batter
Engin
Engin
Intake
Intake
Baror
A F
Diesin
Warrr
Knock
Knock
Accel
Dece

SetEndRecord | [2012

— Speed/Distance

End Speed [MPH]
Diztance [Feet)
Diztance [Mile]
Elapsed Time

Aoverage "G

Beqin Speed [MPH]

—

T
T
gTm
f2iz
[issGs

E xit

** Data Mode File Pl Time to Distance Es 10| x|
File Wiew Setup Help Select Units
C:%.__FLSTCI-02 stk016355 SE3287002 mod2 ecs: 2776 70 | DTC OK

Status Bit Name
Engine Run Mode
“Yehicle Tipped
WTD Active

~ Playback Control Center

| 353.751
Rec # 1945
Al I
Slomy Fast
4 | Start |

«REV | FoORs> | stop |

_\_\_\_\_\__"‘—‘—‘

Do £ 10 AC I

Start:

Time to Distance Estimator Commands

1. Click on Select Units to choose Metric or English
2. Move Cursor across graph to locate preferred Start and End Record frame

numbers.

Click on View in main menu bar — then click on Speed/Distance Calculator

Example: We located the 25 mph and 75 mph frames of a 3™ gear roll-on test.

3. With cursor positioned on preferred graph location, Click on Set Begin Record or
Set End Record to transfer graph frame number to Time to Distance Estimator —

or:

- Type numbers into Set Begin or Set End Record box

4. Click on Calculate for Time, Distance & Acceleration measurements

5. Click on Exit to close

80



Data Mode — 6.23

Quarter Mile Calculator

Qu

This feature estimates the 60-foot, 1/8-mile and 1/4 —mile distance traveled from a
User-selected Beginning point using the speed measured and its own high-
resolution time data. It then calculates the elapsed time and average forces of
acceleration.

Quarter Mile Time Calculator Explanation

Record Bounds — The starting point of the Quarter mile run that can be inserted
manually or with the Auto Find feature

Measure — The distance estimated

Time — The time to complete that distance

Speed - The speed at the end of the distance measured

Accel G’s — The average “G” force of acceleration during the distance traveled
Record # - The recorded data frame number at the time the measurement was made

arter dile Time Estimator

Tip: Use the Quarter Mile Time
Calculator to compare 2 or more “like”

Record Bounds

| Caleuate | | TUNS.
M anual Set Eeginning Flecard . A
1945 Example: We did a full throttle, roll-on
: : rd
futo Find Beginning Recard | - acceleration run in 3™ gear on a flat
stretch of racetrack. We set the
 Spesd/Distance Beginning Record frame number at
1945, when bike speed was 25 mph at
I Measure Time Speed Accel G's Record HI 100% throttle
Begin [0 [ 248 [ <o [ 1945
th
GOFest [ 7485 [ 524 [Ozmas | i3z Ngw, we can Compare our 60-foot, 1/8
e mile and 60 mph times to other runs by
I 307|683 [ 023G [ 1996 performing the same exact acceleration
Y mils—Ea7g == T run and starting its Beginning Record
EOMPH [ Go62 [ eoo [0230Gs [ 1983E Vn\:?;n il ofl s Szt (5 elsw el s

Note: In this 3™ gear run the throttle was

closed before a quarter mile was
reached. When this happens, compare
only distances where the throttle was
still at 100%.

Quarter Mile Time Calculator Commands

Start: Click on View in main menu bar —then click on Quarter Mile Calculator

1. Enter Beginning Record frame number — Options:

e Type in number

e Move Cursor on Graph to desired beginning frame & click on Manual Set Beginning
Record to transfer that frame number

e Click on Auto Find Beginning Record to simulate a quarter mile drag race from a
standing start

Click on Calculate for 60, 1/8 mile, %4 mile and 60 mph numbers

Click on Exit to close window

I
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Data Mode — 6.24

Dyno Horsepower Estimator

Dyvno Horsepower Estimator Explanation

This feature graphs horsepower and torque by interpreting the weight of vehicle & rider,
the rate of acceleration and the engine rpm in the User-selected range of recorded data.
Additionally, the Dyno Estimator can factor in the aerodynamic drag of the selected
motorcycle model, drivetrain losses due to friction, and the effects of drive ratios.

Open Dyno Horsepower Estimator by:
Clickina on View in main menu bar — then click on Dvno Graph

= N=ata Mode Dyno Horsepower Estimator (=]

Hor zepower

3000

4000 5000

Peak HF: 45.2 @ 4935 RPM | il

Feak Torque: 61.4 @ 2899 RPM |

Setup Vehicle Test Information ..

L5STCI Heritage Clazsic WS + SB

SetStaltHecl [1950 G[aph 5“‘””"""9

Set End Rec

2D1 g ' Exit

Dyno Horsepower Estimator Functions

File

Print
Print DYNO Graph

Select Font — Font style & size for print-out

Page Setup - Margins, page size & page layout

Print Setup - Printer Properties: paper size/source
and adjustments

Print — Sends Dyno Graph to Printer

Options N/A
Magnifying Glass Zoom Preview Dyno Graph in Different Sizes
Icon

Save as JPEG Image

Creates Image File of Graph

Export CSV Data

Creates CSV File that can be imported into a
spreadsheet program Like Microsoft Excel™
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Data Mode — 6.25

Dyno Horsepower Estimator

Dyno Horse

ower Estimator Functions

Options
Always on Top

Positions Dyno Graph window In front of other
windows

Data Corrections

Apply Aerodynamic
Correction

Applies correction factor for Wind Resistance when
user wants to graph closes course track test

Filter MPH Data

Smoothing filter for ECM

Filter RPM Data

Smoothing filter for ECM

Filter Time Data

Smoothing filter for ECM

File] Options

Data Corrections

m. Data Mode Jvno Horsepower Estimator

T=TEY

|RF'ru1, HF, Torgque: Clickin graph to measure

Torque

1_

Note: The Dyno
Graphing feature relies
on data collected from
the ECM and that data
may be collected during
a closed-course track
test.

3000

Peak HP: 45.2 @ 4935 RFM |

Feak Torgque: 61.4 (@ 2899 RFM

| FLSTCI Heritage Claszic WS + SB Set Start Rec

SetupWehicle Test Infarmation .. | SetEnd Rec

T

Dyno Horsepower Estimator Functions

Vehicle Display Set Start Rec

Graph Smoothing Plot Data

Indicates vehicle Use to insert Indicates Smoothing | Use to create graph
data selected starting frame of selection — a feature | from current
WS - Windshield graph that applies trend selections
SB - Saddlebags lines to raw ECM

data
Setup Vehicle Test | Set End Rec Scroll Bar Adjuster | Exit
Opens Setup Use to insert ending | User-selection of Use to close Dyno
Window, See next frame of graph Graph Smoothing Calculator window
page setting. Best at 4-5.
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Data Mode — 6.26

Dyno Horsepower Estimator

. Dyno Setup Information

x|

Wehicle Selection [Will Set Defaults Below)

|FLSTCI Heritage Classic 'S +SB =

“ehicle Test Weight
Wehicle Weight [Lbz] a4

Rider + Payload wWeight [Lbz) 200

\,\,

Gearing

Tire Revs Per Mile 215
Trans Gear Batio
Gear Selection
Prirmary Drive B atio

Secondary Drive Ratio

Note:
Default values are

1.570 automatically
inserted when user
. selects vehicle...
1.440 L\ BUT — All Values
Can Be Edited if
2188
user prefers

0.700

Drag Coefficient [Cd]

\ - Dirivetrain Logzs [Perncent) 0 Exam p|e: We
Aerodynamic [nformation entered 200lbs for
Frontal &rea (Sq Ft) 10.4 rlger weight & 3 for
Cancel ‘ )4 ‘ 3 gear

Dyno Setup Information Functions

The values in this window are used to create the Dyno Horsepower Graph by calculating
horsepower and torque. When vehicle is selected Data Mode automatically inserts Default Values.

Vehicle Selection (Will Set Defaults)
Opens drop down list of vehicle models
and inserts Default Values for weight &
wind resistance.

Abbreviations:

WS — Windshield

SB — Saddlebags

Vehicle Test Weight:

Used to calculate total mass
Vehicle Weight — H-D Default
Rider + Payload Weight — H-D default
is 170Ibs. When closed-course testing,
enter the actual rider’s weight for
greater accuracy

Gearing:
Tire Revs Per Mile — Based on stock rear wheel &

tire size

Trans Gear Ratio — Bases on stock transmission
gear ratio

Gear Selection — User-Selected Gear — must match
gear used in test

Primary Drive Ratio — H-D ratio for stock primary
drive system

Secondary Drive Ratio — H-D ratio for stock
secondary drive system

Drivetrain Loss — User-Selected percentage to
estimate frictional losses between engine and track.
Usually 15-20%, but not a fixed amount at all rpm’s

Aerodynamic Information:

Displays H-D wind resistance values for

bike selected
Frontal Area — H-D Default Value
Drag Coefficient — Correction Factor
for wind resistance of Frontal Area

OK — Command box to accept current values &
close Dyno Setup window

Cancel — Command box to cancel changes made
and close Dyno Setup window
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Data Mode — 6.27
Dyno Horsepower Estimator

## Data Mode File Playback Active o

File Yiew Zetup Help w. Data Mode Dyno Horsepower Estimator (=]
| C:A.__FL5TCI-02 stk016355 SE 3287002 mod2? 474 File Options Data Corrections

|RPM, HP, Targue: Click in graph to measure

ltem | Yalue | Unit || ltem o0 100
Enping Snsed LA2 e BB, Batiensioliod e
4 Tip: .
E ' . AR
- To downsize Dyno ; B s T A el S B e S S
w. Horsepower Estimator window 54040 5
M{ so that it doesn’t completely R
a1 cover the Data Mode Graph,
Y8 move cursor to corner of NEEEEEEEEEER RN E RN
\S/E WindOW—then CliCk and h0|d’ Z i} 1000 2000 3000 4000 5000 G000 OO0 OO0 9000 40000

. 0 Engine RPM
=4 Moving the cursor towards the |, % ’
il window center. Release when
I:: window is at desired size o [ FEST Hettage Classicws + 3B SetStartHeclI‘lSED Eirptin Sl Plot Data |
B Setup Yehicle Test Information ... | Set End Rec ID‘IE‘ ’7 ’—‘ Exit
F—fﬂ_—_-————._ﬁ Rec # 1950

ltem | Yalue
Engine Speed (RPM) 1982

MAF Load (kFa) 8985
“ehicle Speed (MPH) 24
Throttle Position %4 (%) 100.0

L Restare Graph |

Dyno Horsepower Estimator Commands
Start: Click on View in main menu bar - then click on Dyno Graph
1. Select and insert Set Start Rec and Set End Rec frame numbers
Example: We zoomed in on a section of the data above where we performed a 3"
gear acceleration run on a flat section of racetrack. We set the start at 1950, a frame
that measured about 2000 rpm & set the End at 2019, the last frame indicating 100%,
(WOT) throttle. The numbers can be entered 2-ways:
» Click on section of graph to start and click on Set Start Rec. Do the same for the
Set End Rec — or:
» Type recorded frame numbers into Set Start and End Rec
3. Click on Data Corrections and select functions you want turned on. We suggest:
Aerodynamic Correction — ON
Filter MPH Data — ON
Filter RPM Data — ON
Filter Time Data - ON
4. Click on Setup Vehicle Test Information to set parameters for graphing
See Next Page
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Data Mode — 6.28
Dyno Horsepower Estimator

Dyno Horsepower Estimator Commands

Before creating a dyno graph you’ll need to set the parameters and functions

in the Dyno Setup Information window.

5. Click on the Down Arrow of the Vehicle Selection and click on the model and setup
that best matches your vehicle. Note abbreviations for saddlebags & windshield

6. Click on Rider + Payload Weight if you need to increase or decrease the weight.
Default is 170Ib; we set ours at 200 for a heavier rider.

7. Click on Gear Selection and click the appropriate gear you tested the bike in. We
choose 3rd.

8. Click on Drivetrain Loss and insert a number if you want this factored in for results
closer to crankshaft forces, (use 15-20 percent depending on speed, [frictional power
loss increases with speed]). Set at zero for rear wheel power.

9. Click OK to accept your settings
All other values are H-D defaults and user would only change them if they changed
primary or secondary gear ratios, added an accessory that greatly changes
aerodynamic resistance or changed wheel and tire size.

Continued on next page

w. Dyno Setup Information x|
—Wehicle Selection Ml Set Defaultz Below]——  — Geanng
FLSTCI Heritage Classic WS + 5B _\i\ Tire Revs Per Mile [£15
f
\ Trans Gear B atio I'I A70
—Vehicle Test weight Giear Selection [E) ' {
Wehicle Weight [Lbz) T34 Prirnary Drive B atio 1.440 )
Rider + Payload Weight [Lbs)] 200 \ Secondary Drive B atio |2.1 a3
\/\, Drrivetrain Losz [Percent) IEI
—Aerodynaric Infarmation Y

Frontal frea [Sq Ft) 104 | |
Cancel Q.
Drrag Coefficient [Cd) Il:l_?[uj

Note: Once you have set the parameters for your bike, DO NOT CHANGE
PARAMETERS. The value in using a tool like the Dyno Horsepower Estimator to
compare performance is lost if the Dyno Setup Parameters are different from test to test.
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Data Mode — 6.29
Dyno Horsepower Estimator

Dyno Horsepower Estimator Commands
If the Vehicle Selection Parameters Have Been Set, follow the commands below:
10.Click on Graphing Smoothing Scroll Bar and setto 4 or 5
11.Click on Plot Data Box to create graph
12.Click on Print command under File if you want to print the dyno graph
13.Click on Save File as JPEG if you want to use dyno graph as an image
14.Click on Export CSV Data if you want to manipulate data in a spreadsheet program
like Microsoft Excel™

w. Data Mode Dvno Horsepower Estimator - o] x|
File Options Data Corrections
|RF'ru1, HF, Torgque: Click in graph to measure
Bt e e . . 1---160
ol . T —— S S -
AOp- b ks o mm e o--o--- be-o--- d---140 B
% 4 1 1 1 1 1 -+ g
S 30f---o-otaet o doomos oo boooooe- oo booooes 1---130 8
1 1 1 1 1 1 1 -+ =]}
1 1 1 1 1 1 1 I
2017~ booooo- IREEEE RREE IR ARREREE booooo- 1---fa0
T S T T
0 ! ! ' ! ! ! ! a
3000 4000 000
Peak HP: 45.2 @ 4335 RPM | AL
Feak Torgue: 61.4 @ 2889 RPM |
. . Graph Smoothing
FLSTCI Hertage Clazzic WS + 5B Set Start Rec |1E|5EI
—_— I F]
Setup Yehicle Test Inf fiok ... | Set End B |2EI1EI 1 | +
ElLp Yenicle | ezt inrormarion el Bl BC J _\\ J
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EFl Race Tuning Guide — 7.1

Introduction to EFI Race Tuning

The Screamin' Eagle EFI Tuner System will provide you with the tools to tune a Fuel Injected,
performance-enhanced Harley-Davidson Twin Cam engine for optimum performance. It has
the flexibility to be used as a simple fuel and spark timing adjustment device or as an engine
data acquisition tool with the ability to make specific, detailed adjustments to several different
tuning tables within the ECM. No other product has this capability, and, after the user has
made the desired tuning adjustments and programmed the new calibration into the ECM, the
Screamin' Eagle EFI cabling and Interface Module are removed from the vehicle. Only the
calibrations of the vehicle’s ECM have been changed — no additional devices are “piggy-
backed” to the vehicle’s EFIl system. The vehicle’s EFIl system remains just as dependable
as it was stock.

What Can the Screamin' Eagle EFI Tuner Do for Me?
Until now, the customer who wanted to enhance the racing performance of their Fuel Injected
Twin Cam equipped Harley-Davidson would install a Screamin' Eagle Stage | or Stage Il
Calibration to match the engine configuration of the bike; both to optimize performance and
protect the engine from damage. There was no effective way to fine-tune the EFI system to
achieve the “edge” that wins races, and there was no effective way to tune the ECM for
engine configurations that were different than what was currently offered. That’s where the
Screamin' Eagle EFI Tuner comes into play.

When the racer modifies any area of the engine that affects engine performance, (cylinder
heads, intake components, exhaust components, engine displacement, cylinder compression
or cam profile) the ECM Tuning tables will require adjustment to fully realize the performance
potential of the modified engine and prevent potential engine damage. With the Screamin'
Eagle EFI Tuner the user can edit up to 11-different ECM tuning tables that affect fuel
delivery and spark timing. That means the user can adjust the calibration of the ECM to
optimize fuel delivery or spark timing to each individual cylinder. The EFIl Tuner provides the
user with tools and data that are very similar to what Harley-Davidson’s engineers use to
create the Screamin' Eagle Performance Calibrations.

What Can This EFI Race Tuning Guide Do for Me?
This EFI Tuning Guide will provide the user with a foundation for tuning EFI systems that
have been enhanced with Screamin' Eagle performance accessories. It cannot, however
provide detailed answers for every possible scenario. It is also worth mentioning here that
Screamin' Eagle performance accessories are designed to work together and compliment
each other, and because of that, the user will often enjoy the greatest success in
performance enhancement by installing Screamin' Eagle products, rather than mix-matching
a collection of components with no history of complimenting each other. In fact, it is the mix-
matching scenario that most often creates the tuning quirks that can be quite frustrating to
deal with. Fine-tuning the ECM of a Screamin' Eagle equipped engine usually requires only
minor adjustments. Before reading further, please read the Introduction in Section 2. This
section describes the design and function of the current Harley-Davidson EFI system. You'll
need to fully understand how the EFI system functions, to be able to tune it successfully.
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EFI Tuning Guide — 7.2
Introduction to EFI Tuning

The 3-Tuning Environments of the EFI Race Tuning Guide
The layout of the Tuning Guide will be arranged into 3-sections, separated into their “Tuning
Environment”. This will allow the user to concentrate on one area of the Tuning Guide,
instead of jumping from one section to another for the information they need.

1. EFI Tuning with Basic Tuning Mode By Feel on Closed-course Track
2. EFI Tuning with Advanced Tuning Mode & Data Mode on Closed-course Track
3. EFI Tuning with Advanced Tuning Mode, Chassis Dynamometer & AFR Meter

Each of the 3-Tuning Environments will contain the following information, provided in the form
of a question. The answers will relate to the specific Tuning Environment so the user can
focus on one section of the Tuning Guide for their particular situation.

The questions are:

Where do | start?

Why would | want to adjust the AFR?

How would | adjust the AFR?

Why would | want to adjust the spark timing?
How would | adjust spark timing?

aobhwd =

Included are also separate sections about:
1. Why and how to adjust idle speed
2. Why and how to adjust IAC Warmup Steps
3. Why and how to adjust Cranking Fuel

The 2-Basic Performance Tests
In each of the 3-Tuning Environments, directions will be provided on how to perform 2-basic
performance tests that will help the user identify areas that may need fine-tuning with the EFI
Tuner:
1. Steady throttle/light load cruising in 1st, 3rd & 5th gears at various engine rpm’s
2. Full throttle/heavy load Roll-on acceleration runs in 2nd, 3rd or 4th gears starting at
2000 rpm and safely accelerating to the engine’s redline

These two tests will operate the engine under very different loads and engine rpom’s. This is
important because most venues of racing require that the bike is able to both hold a steady

throttle and to accelerate strongly. The tuners may, of course, opt to perform different types
of tests that they feel are more relevant to their intended type of racing.
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EFI Tuning Guide — 7.3
Introduction to EFI Tuning

Consistencies and Concerns in Testing
The EFI Tuner was designed to provide the user with tools necessary to optimize engine
performance by fine-tuning the fuel and spark delivery. But, as good as the EFI Tuner is, it
cannot fix mechanical problems in the engine. You cannot effectively tune a troubled
engine.

It's up to the user to be sure that their engine is in excellent mechanical condition. The
engine should have good cylinder compression, with the front and rear cylinder cranking
compression measurements equal within 10%. Example: If the front cylinder measures
145psi, then the rear cylinder should produce 130-160psi. If a front and rear cylinder leak-
down test is performed it should result in no more than a 10% leak-down measurement for
either cylinder. Follow the instructions provided in the Harley-Davidson Service manual or
the instructions provided with the specific testing equipment. The engine should also be
tested for intake manifold, (throttle body) air leaks. If you are unsure about how to perform
this test, see your Harley-Davidson Dealer.

Additionally, it should be mentioned that some open exhaust systems, (typically known as
drag pipes) on the market today contribute greatly to a situation called “exhaust reversion”.
Exhaust reversion can limit Twin Cam engine performance in the 2000-4000 rpm rev range.
The EFI Tuner can be used to target this rpm and through fine-tuning, some of this power-
robbing effect can be reduced, but it cannot fix the situation completely. The problem is in
the exhaust system design.

Engines fitted with extremely long duration cams can also contribute to intake and exhaust
reversion problems due to the overlap condition where both the intake and exhaust valves
are open at the same time and trading fuel, fresh air and exhaust gases back and forth. The
EFI Tuner can be used to improve this situation, but it cannot completely fix the situation in all
engine rpm’s.

Consistency in testing is mandatory for successful tuning results. Without consistency the
tuner will not be able to properly measure the performance of the engine. The testing must
be performed in the same manner every time. For example, when testing a bike on the
chassis dynamometer, the “road conditions” are controlled, but the user may mistakenly test
the bike with the engine in different states on comparison tests. Example: If the bike was
tested at operating temperature on one test, and tested again when the bike is cool and still
in the warm-up mode on another, the two tests are not comparable due to different engine
conditions.

Another factor in consistent testing, when on a closed-course, is that the acceleration tests
should be performed on a flat and straight section of track. If one test is performed on a flat
section of track and another is performed on a section with a grade, the tests cannot be
compared objectively.
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EFI Tuning Guide - 7.4
Introduction to EFI Tuning

Checklist of Consistency Concerns

» The motorcycle must be track-worthy — for the rider’s safety and the safety of others a
pre-ride inspection must be performed following the guidelines provided in the Harley-
Davidson Factory Service Manual for the bike being tested.

» The primary and secondary drives must be adjusted to Factory specification and at the
same tension for every test. Differences in primary or secondary drive adjustment can
vary the amount of frictional losses between tests and cause inconsistent performance
measurements.

» The front and rear tire pressure should be set to the Factory specification and must be the
same pressure for every test or the frictional losses may vary and cause an inconsistent
performance measurement.

» The engine must be at operating temperature and the Warmup Enrichment mode must be
inactive or the performance measurements will vary from test to test.

» The fuel the bike is running on should be fresh and it is recommended that the same type
of fuel is used for comparison tests or the performance measurements may vary.

» Wind and road surface conditions on the closed-course track being used for testing
should be the same for every test or the performance test measurements will be
inconsistent. The closed-course track environment should allow for a safe testing event.

» If a chassis dynamometer is used for testing it should be operated according to the
instructions provided by the chassis dynamometer manufacturer to produce consistent
performance measurement results.

Explaining Air-Fuel Ratio
The Air/fuel ratio, (AFR) of an engine is determined as the weight ratio of the air entering the
engine in relation to the amount of fuel being mixed with the air that creates a combustible
mixture. The stoichiometric AFR is 14.7 to 1, (14.7 grams of oxygen to 1 gram of fuel).
Stoichiometric means that a ratio of 14.7 grams of oxygen to 1 gram of fuel, when burned, will
theoretically result in complete combustion. Stoichiometric isn’t the only AFR that supports
combustion. Most engines, including Harley-Davidson Twin Cam models, will run with rich
AFR’s of about 8 to 1, (more fuel) up to lean AFR’s of about 15 to 1, (less fuel).

When does an engine need a rich fuel mixture? It needs a rich fuel mixture to start a cold
engine and to achieve peak power under heavy load. Cold engines need extra fuel because
it's only the fuel vapor that will ignite and burn, not the fuel liquid. When the engine is cold
the fuel tends to condense on the walls of the intake manifold and cylinders, (like water
condensation on a cold window). Additional fuel is needed to provide enough fuel in vapor
form to start and run the engine. The cold air also contributes to the need for more fuel
because the gases in the air contract when it’s cold and that means there’s more oxygen in a
given volume of air entering the engine, (creating a leaner mixture than normal). Engines
under heavy load create more heat in their combustion chambers because of the additional
stress. Heavy loads also lower the engine’s intake manifold vacuum, which can cause some
of the fuel to drop out, or puddle in the manifold. The extra fuel of a rich mixture helps to cool
the engine and to provide enough fuel to support combustion when some of the fuel drops
out.

Continued...
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Explaining Air-Fuel Ratio — cont.
When can an engine run on a lean mixture? The engine can run on lean mixtures of say, 15
to 1, when the engine is fully warmed up and being operated under light loads, such as when
holding a steady throttle, steady speed on a flat stretch of track. A hot engine though, under
severe load, (such as in top gear, and accelerating for a speed record), could have a tough
time running on a lean mixture, and could overheat to the point of causing itself severe
damage. As a rule of thumb, for:

» Peak power a 12.8 to 1 AFR is preferred

» Severe loads a 11.0 to 1 AFR is preferred

» Cruising under light load a 14.0 to 1 AFR is preferred
These AFR’s are all approximate and your results may vary slightly.

Why Would | Want to Adjust the AFR?
Each motorcycle, (and each cylinder of an engine) has its own unique requirement for the
amount of fuel that would achieve maximum performance. That's where the Screamin' Eagle
EFI Tuner system comes in. It provides the tools necessary to adjust the AFR in the exact
engine rpm and engine load needed to unleash the potential of virtually any performance-
enhanced Harley-Davidson Twin Cam engine.

Symptoms of a Rich or Lean AFR
The tuner should be familiar with the symptoms of an overly rich or overly lean AFR. The
symptoms are the signal to us that we have not achieved maximum performance — that we
need to adjust the EFI.

Lean running symptoms

Bike hesitates when throttle is increased

Bike runs jerky or surges at steady throttle openings

Engine detonates, (knocks) when accelerating

Engine spits back or coughs through intake system

Exhaust pipe deposits are light gray in color

Bike runs poorly when cold — engine runs better as it warms up to operating
temperature

Spark plug color is white

Fuel consumption is abnormally low

VYV VVVYYVYYY

Rich running symptoms

Engine blubbers when throttle is increased

Bike emits black exhaust smoke, (a little black exhaust smoke is normal when
accelerating hard or operating engine when cold)

Exhaust pipe deposits are dark, or black in color

Engine blubbers at steady throttle

Engine fouls spark plugs

Bike runs well when cold — engine runs worse as it warms up to operating temperature
Spark plug color is black

Fuel consumption is abnormally high

VVYVVYVYY VY
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EFl Race Tuning with Basic Tuning Mode
By Feel on Closed-Course Track

This section is for those users who plan on measuring the performance of the bike by feel
and observation, not by Data Mode recording or dynamometer and AFR measurement. EFI
Tuning by Feel can provide successful results, but the user should realize that tuning in this
manner will be more “broad-brush” because it will be impossible to target the exact rom and
engine load where AFR or spark timing adjustment is needed.

Overview - Tuning By Feel
» Inspect and prepare bike for testing.
» Test bike and determine if the symptoms indicate a need for tuning adjustment.
» Adjust the AFR or Spark Timing with the Basic Tuning Mode of the Screamin' Eagle
EFI Tuner to achieve the performance desired.
» Retest bike to determine if additional tuning adjustments are needed.

Where do | start?
Start by making sure the bike is safe to ride, the engine is in excellent condition and the best
Screamin' Eagle Tuning file is programmed into the ECM. Read on:

Inspect and Prepare Bike for Testing

1. Perform athorough inspection of the bike before performance testing by following the
directions provided in the Maintenance section of the Official Harley-Davidson Service
manual for your vehicle. You must make sure the bike can be safely ridden before
performing any tests. If you are not sure that you can perform this inspection properly,
then the motorcycle should be inspected and serviced by a Harley-Davidson dealership
technician. Do not take chances with your safety or the integrity of the motorcycle.

2. Temporarily label the throttle assembly on the bike to identify when the throttle is at the
0, 6, 12, 25, 50 and 100% position. This will help the rider identify what range of MAP,
(Manifold Absolute Pressure) the engine is operating in when performing the test. The
picture below shows a throttle assembly with pieces of tape applied to the right side
switch housing and the throttle grip itself. Mark a single arrow on the switch housing tape
and then mark the 0%, (idle or closed) position and the 100%, (WOT position) with a dash
and number. The midpoint is 50% and should be marked with a dash and number. Mark
the midpoint between 0 and 50 as 25, the midpoint between 0 and 25 as 12 and the
midpoint between 0 and 12 as 6.

The throttle position marks will correspond
roughly with the MAP readings in the table
provided in this section.
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Inspect and Prepare Bike for Testing — cont.

3. If you haven’t done so already, Program the ECM with the Screamin' Eagle Tuning
File that best matches the performance components installed on your motorcycle.
Example: If you own a 2002 Softail and you have installed the components of the 1550
Stage Il with Screamin' Eagle Performance Heads kit, you would Program the ECM with
Tuning file number 3286002A-MT2. Follow the instructions in the Basic Tuning Mode
section of the EFI Tuner User’'s Manual.

If you don’t know which Tuning File would be the best match for your bike, search the list
of Screamin' Eagle Tuning Files with their Engine Configuration notes in Section 9:
Calibration Information. Or, open the Comments Window in the Basic or Advanced
Tuning Mode programs with a Tuning File loaded. In the Comments Window a list of
Screamin' Eagle components are provided for the Tuning File currently being viewed.

4. Disable Knock Control using the ECM Tuning Constants selection in the Basic Tuning
Mode. This will turn the ECM’s lon Sense feature off and the ECM will not retard spark
timing if detonation is present. If the AFR is too lean or the spark timing is too advanced
and causing detonation the test rider will be more able to sense this as an audible engine
knocking on acceleration under load.

Note: Remember to Enable Knock Control when your tuning session is completed.
This will ensure that the engine receives an extra measure of protection.

Test Bike to Determine if There Is a Need for a Tuning Adjustment
After following the directions listed in Inspect and Prepare Bike for Testing the bike should
be ready for testing.

Use a closed-course track to carry out a performance test if a dyno is not available. A
closed course track is used because:
» It is unsafe to carry out a performance test on a public street.
» It is unsafe and illegal to carry out some performance tests that may require the
rider to exceed the speed limits of public streets.

Note: Itis illegal to operate a motorcycle with certain performance accessories, including,

but not limited to the Screamin' Eagle EFI Tuner system because some performance
accessories are for Race Use Only.
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Test Bike to Determine if There is a Need for a Tuning Adjustment — cont.

1. Start bike and allow engine to warm-up fully. Engine cylinders should be hot enough
to feel heat if hand is placed within 1-inch of fins. Use care to avoid being burned. Listen
to idle and make a note if idle seems too low or too high.

2. Carry out a Steady throttle/Light load cruising test in 1st, 3rd & 5th gears at various
engine rpm’s. The engine should run smoothly with no misfires, no bucking or surging
and no unusual exhaust rhythms. Try cruising at various speeds. The ability to run
smoothly with light, steady throttle is particularly important when holding a steady speed
as the racer navigates a broad curve in the track. Racing is not always about
acceleration. Refer to the Symptoms of a Rich or Lean AFR for help in identifying
symptoms.

» If any undesirable symptoms are identified, note the throttle position and engine rpm
the bike is in. As soon as safely possible, write this information down for tuning.
» Compare the throttle position to the table below.

Throttle Position vs. MAP Table
This table provides a rough guide to matching throttle position to engine load. Note that a
broad range is listed in some throttle positions. This is due to the amount of load on the bike
at that time. More Load = More MAP. To identify the exact MAP the symptom is present in,
the user will need to record the performance test using the EFI Tuner Data Mode.

Throttle Position MAP- (Manifold Absolute Pressure)
0-6% 10-50 kPa

12% 40-55 kPa

25% 55-90 kPa

50% 90-100 kPa

50-100% 90 and higher kPa

3. Carry out a Full throttle/Heavy load Roll-on acceleration run in 2nd, 3rd or 4th gears
starting with the bike cruising steady at light throttle and 2000 rpm engine speed. Then
roll throttle fully open and accelerate until engine reaches rpm redline, (only test in 4th
gear if closed-course track allows for a safe acceleration to engine rpm redline and
doesn’t exceed your limit for a safe road speed). Then decelerate and apply brake until
engine is again running at 2000 rpm. Repeat test in another gear if desired. The bike
should accelerate briskly with no misfires or hesitation, no loud engine knocking and no
excessive black exhaust smoke. Refer to the Symptoms of a Rich or Lean AFR for help
in identifying symptoms.

» If any undesirable symptoms are identified, note the engine rpm the bike is in.
As soon as safely possible, write this information down for tuning.
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Why would | want to adjust the AFR?
If your performance tests indicated any undesirable symptoms of a rich or lean AFR condition
you should adjust the ECM Tuning Tables with the Screamin' Eagle EFI Tuner Basic Tuning
Mode.

If the bike exhibited no undesirable symptoms and you want to see if you can improve the
acceleration performance you can adjust the ECM Tuning Tables with the Screamin' Eagle
EFI Tuner Basic Tuning Mode.

How would | adjust the AFR?
You should already have read the closed-course track testing instructions and
performed both the steady throttle and full throttle tests and determined what, if any
symptoms you felt you wanted to correct, along with the engine rpm and MAP the symptoms
are present in.
Example 1: A Steady Throttle test showed a surging symptom, indicating a lean AFR at
about 6% steady throttle around 2500 rpm with the bike under a light engine load. In this
example you would:

1. Consult the Throttle Position vs. MAP Table and see that MAP runs a wide range of
10-50 kPa, but you know the load was light so you focus on the lower numbers.

2. The suggested tuning for a lean condition like this is to use the Basic Tuning Mode
Main Fuel Table to increase the percentage of fuel delivered at 2250 to 2750 rpm from
the lowest MAP to about 30 kPa. Increment an increase by 2-5 units. Program the
ECM with the new Tuning Table and carry out another performance test. Refer to
Section 4: Basic Tuning Mode; Main Fuel Table and Programming ECM for specific
directions.

'?’:#'Tuning Mode - Basic Mode Active ) [=]
File Edit Setup Table Selection Table Comparison Help

| C:\Program Files\ TTS*, . \E xample2.MT2 | a/27/2002 DB:3228PM | Turing Mode File Saved | TwANCaM
£ 1 Uni 5 Ui . i
Shaow Graph Set Bazeline SetHeferencel Decrement | Increment ol 123:::3 » ?DUS:iSts ‘e ngUS:iSts
MAP (kPa) [=]
AFM 20 30 40 50 60
750 0.0 0.0 0.0 0.0 0.0 Note:
1000 0.0 0.0 0.0 0.0 0.0 In this example a lean
1250 0.0 0.0 0.0 0.0 0.0 "
500 o0 T o0 o0 o0 AFR condition at about
1750 0.0 0.0 0.0 0.0 0.0 2500 rpm, steady
2000 - 00 [ 00 | throttle, light load is

0.0 0.0 0.0

adjusted richer by
incrementing the cells 2-

0.0 0.0 0.0

gggg o o gg gg gg Units richer from 2250 to
4000 00 00 00 00 00 2750 rpm at 20-30 kPa
4500 0.0 0.0 0.0 0.0 0.0 MAP.
5000 0.0 0.0 0.0 0.0 0.0
5500 0.0 0.0 0.0 0.0 0.0

q [fo |

Main Fuel Table [Percent Change] - Edit Enabled
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How would | adjust the AFR? — Cont.

Example 2: In a Full Throttle Test you hear engine knocking at 2000 to 6000 rpm under
heavy load, indicating: 1) a lean AFR or 2) over-advanced spark timing or 3) a lean AFR and
over-advanced spark timing.

In this example you’ll want to determine if the AFR or the spark timing was causing most of
the engine knocking. Start by looking for additional symptoms of a lean AFR such as light-
gray colored exhaust pipe deposits, light colored spark plugs or that the engine seems to be
running very hot. If you don’t know which of the 3 causes, (AFR, spark timing or both) are the
main reason the engine is knocking, then you’ll want to either increase the fuel delivered or
decrease the spark timing in separate tuning adjustments. Experienced tuner’s only change
one item at a time.

In our example we’ll assume that the exhaust pipe deposits inside the end of the pipe were a
very light gray, indicating a lean AFR. We would then:

1. Consult the Throttle Position vs. MAP Table and see that the MAP at 100% throttle
runs from 90 kPa and higher.

2. Use the Basic Tuning Mode Main Fuel Table to make the suggested tuning
adjustments for a lean condition like this by increasing the percentage of fuel delivered
at 2000 to 6000 rpm and 90 kPa to 100 kPa MAP. We'll increment an increase in fuel
by 2-5 units.

3. Program the ECM with the new Tuning Table and carry out another performance
test. Refer to Section 4: Basic Tuning Mode; Main Fuel Table & Programming ECM
for directions.

If this tuning adjustment had no or little effect on engine knocking, then retard the spark
timing, (see How | Would Adjust Spark Timing).

®% Tuning Mode - Basic Mode Active (=]
File Edit Setup Table Selection Table Comparison Help

| C:\Program Files\TTS, . \E xample2.MT2 | 4/27/2002 DB:3228PM | Turing Mode File Saved | TwiNCaM

. 1 Unit 5 Unite 20 Unite
Show Graph Set Bazeline Set Reference Decrement Increment & 2 Units 10 Urits 100 Units
MAP (kPa) =1

HPM 2|] 3|] ] ] ] ] | |

1500 0.0 Note:

1750 0.0 .

2000 0 In this example a lean

2250 0.0 AFR condition at 2000

2500 0.0 to 6000 rpm at WOT

2750 0.0 .

2000 0 anq heavy_ load is

3500 0.0 adjusted richer by

4000 0.0 ; :

— 00 00 |ncrerner]t|ng the cells

5000 0o o0 2-Units richer from

5500 0.0 0.0 1750 to 6500 rpm at

6000 0.0 0.0

= i i 90-100 kPa MAP.
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Why Would | Want to Adjust the Spark Timing?
If your performance tests indicated undesirable symptoms such as excessive engine
knocking, sluggish acceleration or the miles per gallon, (mpg) indicated excessive fuel
consumption, you should adjust the spark timing with the Screamin' Eagle EFI Tuner Basic
Tuning Mode; Main Spark Table.

If the bike exhibited no undesirable symptoms, but you want to see if you can improve the
acceleration performance you can adjust spark timing with the Screamin' Eagle EFI| Tuner
Basic Tuning Mode; Main Spark Table.

How Would | Adjust Spark Timing?
You should already have read the closed-course track testing instructions and
performed both the steady throttle and full throttle tests and determined what, if any
symptoms you felt you wanted to correct. And, you should have determined what area of the
engine rpm and MAP these symptoms were present in.
Example 1: Steady Throttle opening of 6% at 2000-4000 rpm under light load indicates
no undesirable symptoms, but fuel consumption is high. This situation is probably telling
us that we need to increase spark timing so that the engine is more efficient. We know that
at steady throttle openings of about 6% that the MAP is between 10-50 kPa because we
consulted the Throttle Position vs. MAP Table.

1. The suggested tuning for this “retarded spark timing” condition is to use the Basic
Tuning Mode Main Spark Table to increase the spark timing in the 2000 to 4000 rpm
range from the lowest MAP to 50 kPa. We will Increment an increase by 10-Units
because we want to change the spark timing by about 2-4 degrees at a time.

2. Program the ECM with the new Tuning Table and carry out another performance test.
Refer to Section 4: Basic Tuning Mode & Programming ECM for directions.

®% Tuning Mode - Basic Mode Active ) [=] 5

File Edit Setup Table Selection Table Comparison Help

| C:“Program Files\TT5%...\Exampls2.MT2 | 4/27/2002 DG:3228PM | Turing Made Fils Saved | TwiNcam

Show Graph Set Bazeline Set Reference Decrement Increment ((: 123:::3 ((; ?DUJ:TtS ((: 1230L|S|:ts
MAP (kPa) .
RPM 20 30 40 50 60 NOte.'
750 0.00 0.00 0.00 0.00 0.00 In this example we want to
180 e I e improve fuel consumption at
= j j j j 000 2000 to 4000 rpm under steady

0.00 throttle, light load by increasing

oo spark timing in 1750 to 4500
oK rom and 20-50 kPa MAP. Here
0.00 we incremented the highlighted
cells 10-Units more for a 2.50-
degree spark timing increase.

5500 [ ooo [ ooo | ooo [ oo [ oo ; . ; ;
|>|

~ MenSpakTableDogrces Change) -EditEnabled
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How Would | Adjust Spark Timing? — Cont.

Example 2: Full Throttle, heavy load Roll-on acceleration run from 2000-5000 rpm
produced excessive engine knock, indicating excessive spark timing. This symptom
may be caused by: 1) over-advanced spark timing, 2) a lean AFR or 3) an over-advanced
spark timing and a lean AFR.

In this example you’ll want to determine if the AFR or the spark timing was causing the
engine knocking. Start by looking for additional symptoms of a lean AFR such as light-gray
colored exhaust pipe deposits, light colored spark plugs or that the engine seems to be
running very hot. If you don’t know which of the 3 causes, (AFR, spark timing or both) are the
main reason the engine is knocking, then you’ll want to either increase the fuel delivered or
decrease the spark timing in separate tuning adjustments. Experienced tuner’s only change
one item at a time.

For this example we’ll assume that the color of the exhaust deposits is black, indicating a rich
AFR and that over-advanced spark timing is the likely cause of the engine knocking. We
know that at WOT under heavy load that the MAP is 90 kPa and higher because we
consulted the Throttle Position vs. MAP Table.

1. The suggested tuning for this “overly advanced spark timing” condition is to use the
Basic Tuning Mode Main Spark Table to decrease the spark timing in the 2000 to 5000
rom range from the 90 to 100 kPa MAP. We will Decrement a decrease by 10-Units
because we want to change the spark timing by about 2-4 degrees at a time.

2. Program the ECM with the new Tuning Table and carry out another performance test.
Refer to Section 4: Basic Tuning Mode & Programming ECM for directions.

MAP (kPa) =

o 90 100
1000 Note no 0.00 0.00
1250 . no 0.00
1500 In this example we wanted to

e decrease spark timing at 2000 to

2250 5000 rpm under heavy engine

2750 load & WOT. We did this by

3000 1 imi
00 decreasing spark timing from

4000 1750 to 5500 rpm at 90-100 kPa

1518 MAP. Here we decremented the

I highlighted cells by 10-Units.

6000

RPM |

Main Spark Table [Degrees Change] - Edit Enabled

What Do | Do if the Starting, Idle or Warmup Performance Needs

Adjustment?
If you experience a situation with the starting, idle or warmup performance that you want to
remedy, refer to the section titled: Miscellaneous Tuning, at the end of this Tuning Guide.
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EFl Race Tuning with Advanced Tuning
Mode & Data Mode on Closed-course Track

This section is for those users who plan on testing the bike on a closed-course track and
measuring engine performance with the Screamin' Eagle EFI Tuner Data Mode. With the
Data Mode the user can view ECM engine data as either numbers or graphs and use Data
Mode internal programs such as the Quarter Mile Calculator or Dyno Horsepower Estimator
to determine the value of their adjustments to the tuning tables. Recording and reviewing
ECM engine data with the Data Mode can be a very effective method of pinpointing the
Tuning tables and particular tuning cells that need adjustment. But, don’t turn off your sense
of sight, sound and feel, as they will also help you identify undesirable symptoms or a lack of
power.

Overview - Tuning With Data Mode & Advanced Tuning Mode
Inspect and prepare bike for testing.
Carry out the 2-basic performance tests; Steady Throttle/Light Load and Full
Throttle/Heavy Load Roll-on acceleration run, to determine if there are any undesirable
symptoms or a lack of power that indicates a need for a tuning adjustment.
If undesirable symptoms or a lack of power are noticed, connect computer to vehicle to
record ECM engine data using the EFI Tuner Data Mode program.
Retest bike.
Review ECM engine data using the Data Mode and determine what ECM Tuning Tables
you want to adjust.
Adjust fuel delivery with the Basic or Advanced Tuning Mode programs. The Advanced
Tuning Mode program will allow individual adjustment of the front and rear cylinders.
Adjust Spark Timing with the Basic or Advanced Tuning Mode programs. The Advanced
Tuning Mode program will allow individual adjustment of front and rear cylinder spark
timing.
» Retest bike to determine if additional tuning adjustments are needed.

vy

vV vV vVVvy Y

Where do | start?
Start by making sure the bike is safe to ride, the engine is in excellent mechanical condition
and the best Screamin' Eagle Tuning file is currently programmed into the ECM.
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1.

Inspect and Prepare Bike for Testing
Perform a thorough inspection of the bike before performance testing by following the
directions provided in the Maintenance section of the Official Harley-Davidson Service
manual for your vehicle. You must make sure the bike can be safely ridden before
performing any tests. If you are not sure that you can perform this inspection properly,
then the motorcycle should be inspected and serviced by a Harley-Davidson dealership
technician. Do not take chances with your safety or the integrity of the motorcycle.
Temporarily label the throttle assembly on the bike to identify when the throttle is at the
0, 6, 12, 25, 50 and 100% position. This will help the rider identify what range of MAP,
(Manifold Absolute Pressure) the engine is operating in when performing the test. The
picture below shows a throttle assembly with pieces of tape applied to the right side
switch housing and the throttle grip itself. Mark a single arrow on the switch housing tape
and then mark the 0%, (idle or closed) position and the 100%, (WOT position) with a dash
and number. The midpoint is 50% and should be marked with a dash and number. Mark
the midpoint between 0 and 50 as 25, the :
midpoint between 0 and 25 as 12 and the
midpoint between 0 and 12 as 6.

The throttle position marks will correspond
roughly with the MAP readings in the table
provided in this section.

If you haven’t done so already, Program the ECM with the Screamin' Eagle Tuning
File that best matches the performance components installed on your motorcycle.
Example: If you own a 2002 Softail and you have installed the components of the 1550
Stage Il with Screamin' Eagle Performance Heads kit, you would Program the ECM with
Tuning file number 3286002A-MT2. Follow the instructions in the Basic Tuning Mode
section of the EFI Tuner User’'s Manual.

If you don’t know which Tuning File would be the best match for your bike, search the list
of Screamin' Eagle Tuning Files with their Engine Configuration notes in Section 9:
Calibration Information. Or, open the Comments Window in the Basic or Advanced
Tuning Mode programs with a Tuning File loaded. In the Comments Window a list of
Screamin' Eagle components are provided for the Tuning File currently being viewed.

Make sure that Knock Control is Enabled using the ECM Tuning Constants selection in
the Basic Tuning Mode. The lon Sense feature should be on so that the ECM will retard
spark timing if detonation is present. You can also use the Data Mode to spot tuning
needs by looking for Knock Retard activity.

Note: If for any reason you disabled Knock Control, remember to Enable Knock Control

when your tuning session is completed. This will ensure that the engine receives an extra
measure of protection.
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Test Bike to Determine if There Is a Need for a Tuning Adjustment
After following the directions listed in Inspect and Prepare Bike for Testing the bike should
be ready for testing.

Use a closed-course track to carry out a performance test if a dyno is not available. A
closed course track is used because:
» It is unsafe to carry out a performance test on a public street.
» It is unsafe and illegal to carry out some performance tests that may require the
rider to exceed the speed limits of public streets.

Note: Itis illegal to operate a motorcycle with certain performance accessories, including,
but not limited to the Screamin' Eagle EFI Tuner system because some performance
accessories are for Race Use Only.

1. Start bike and allow engine to warm-up fully. Engine cylinders should be hot enough
to feel heat if hand is placed within 1-inch of fins. Use care to avoid being burned. Listen
to idle and make a note if idle seems too low or too high.

2. Carry out a Steady throttle/Light load cruising test in 1st, 3rd & 5th gears at various
engine rom’s. The engine should run smoothly with no misfires, no bucking or surging
and no unusual exhaust rhythms. Try cruising at various speeds. The ability to run
smoothly with light, steady throttle is particularly important when holding a steady speed
as the racer navigates a broad curve in the track. Racing is not always about
acceleration. Refer to the Symptoms of a Rich or Lean AFR for help in identifying
symptoms.

» If any undesirable symptoms are identified, note the throttle position and engine rpm
the bike is in. As soon as safely possible, write this information down for tuning.
» Compare the throttle position to the table below.

3. Carry out a Full throttle/Heavy load Roll-on acceleration run in 2nd, 3rd or 4th gears
starting with the bike cruising steady at light throttle and 2000 rpm engine speed. Then
roll throttle fully open and accelerate until engine reaches rpm redline, (only test in 4th
gear if closed-course track allows for a safe acceleration to engine rpm redline and
doesn’t exceed your limit for a safe road speed). Then decelerate and apply brake until
engine is again running at 2000 rpm. Repeat test in another gear if desired. The bike
should accelerate briskly with no misfires or hesitation, no loud engine knocking and no
excessive black exhaust smoke. Refer to the Symptoms of a Rich or Lean AFR for help
in identifying symptoms.

» If any undesirable symptoms are identified, note the engine rpm the bike is in.
As soon as safely possible, write this information down for tuning.
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If Undesirable Symptoms Were Noted,
Record ECM Engine Data Using Data Mode Program
1. Connect computer and Screamin' Eagle EFI Tuner Interface and cables to bike.
Refer to Data Mode; Recording Data Files section in the User’'s Manual for directions.
2. Setup Data Mode to Record Data Files and Start Recording ECM Data. Refer to Data
Mode; Recording Data Files section in the User's Manual for directions.

Retest Bike to recreate undesirable symptoms while recording ECM engine data

Why Would | Want to Adjust the AFR?
If your performance tests indicated an undesirable symptom of arich or lean AFR
condition you should adjust the ECM Tuning Tables with the Screamin' Eagle EFI Tuner
Basic or Advanced Tuning Mode.

If the bike exhibited no undesirable symptoms, but you want to see if you can improve the
acceleration performance you can adjust the ECM Tuning Tables with the Screamin' Eagle
EFI Tuner Basic or Advanced Tuning Mode.

If the ECM data recording shows an excessive amount of Knock Retard Activity when the
engine is under load, it means that the ECM has detected detonation and is retarding the
ignition timing to counter it. Detonation is an uncontrolled burn in the combustion chamber
and it can be caused by a lean AFR. See example below.

*# Data Mode File Playback Active NOte:
File View Sewp Help This example shows a
I | 370172002 16A%2 [ A¢
| | T ' | bike at normal
Item Yalue Unit Item Value Unit o
Engine Speed 4256 RPt  Battery Voltage 139 Yalts qperatlng temperfture’
Vehicle Speed 53 MPH  Engine Temp 119 C (indicated by 246° F
‘ehicle Speed 1m km/hr | Engine Temp 246 F Engine Temp & Zero
Throttle Paosition % 100.0 % Intake Air Temp 29 & .
Throttle Position 416 “olts  Intake Air Temp a4 F Warm Up EanChment)'
MAP Load 1015 kPa  Barometer 993 | kPa The Knock Retard Rear
AFR Desired 11.3 - IAC Position 48 Steps is an excessive 9-
% .
WE Front 325 Desired Idle 1000 RPM degrees. The
“E Rear 920 % Warm-up Fuel 0 %4 rich . .
Spark Adv Front 17.75 deg Knock Retard Front 7.00 deg SuggeSted tunlng edlt
Spark Adv Rear 19.75 deg Knock Retard Rear 3.00 deg iS:
Injector PW Front 1553 rms Accel Enrichment 0.00 s 1 |n0rease fuel or
Injectar P Rear 15.50 ms Decel Enleanment 0.0o ’ ’
2. Decrease spark
timing
_._'_'_,_—ll'—"‘_l—u
ltem | Yalue
Engine Speed (RPK) 4256
taF Load (kPa) 1015
Knock Fetard Rear 9.00
Throttle Position %% (%) 1000
o~ Restore Graph |
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Using Knock Retard as an Indicator of Lean AFR
Example: Recording of Full Throttle Acceleration Roll-on Run indicates excessive
Knock Retard activity and a potential lean AFR.
The Knock Retard Front or Rear is an excellent indicator of where to focus attention for
adjusting fuel or spark delivery. When the lon Sense feature in the ECM detects abnormal
combustion, (usually detonation) it tells the ECM to decrease spark timing. Detonation can
be caused by either a lean AFR or spark timing that’s too advanced, or a little of both, and the
engine is under moderate to heavy load. As a safe practice, it's suggested that you try
richening the AFR first, and if that has little or no affect on Knock Retard activity, then retard
the spark timing.

To use the Data Mode recording to identify where and what to do, follow the steps below:

1. Set Graph parameters to Engine Speed, MAP Load, Knock Retard, (front or rear) and
Throttle position

2. Zoom in on any portion of recorded graph that indicates 4- or more degrees of Knock
Retard activity — See example recording below

3. Note in example below that Engine Temperature is 246° F, which indicates engine is
at operating temperature, not excessively hot.

4. Note in example below that Warm-up Fuel is zero, indicating engine is at operating
temperature and not receiving any fuel enrichment that might confuse your diagnosis

5. Note in example below that Knock Retard is over 5-degrees from about 3700 to 5300
rom at WOT. Knock Retard usually becomes active when engine is under heavy or
moderate load and AFR is too lean or spark timing is too advanced for engine

configuration.
% Data Mode File Playback Active - o] x|
File Y¥Yiew Setup Help
I | /3172002 14:49:32 | Recs: 342370 |  DTCOK
Item | Yalue | Unit | | Item | Yalue | Unit Status Bit Name Yalue
Engine Speed 4256 FFM  Battery Voltage 139 “aolts Engine Run Mode
“ehicle Speed 63 MPH — Engine Temp 118 C “ehicle Tipped 1]
“ehicle Speed 1m kmghr — Engine Temp 246 F WTD Active 1]
Throttle Position 22 100.0 % Intake Air Temp 29 -
Throttle Position 416 Yolts  Intake Air Temp 84
tAF Load 105 kFa  Barometer 993 kFa
AFR Desired 113 - 1A F’USltmn 48 Steps - Playback Control Center
wE Frant 925 % Desired Idle 1000 RPM I 502214
wE Rear 9z.0 % Warm-up Fuel 1] 2% rich =
Spark Adwv Front 17.75 deg Knock Retard Front Z.00 eq J et il J
Spark Adv Rear 19.75 deg Knock Retard Rear 9.00 - =
; : aw as
In!ector P Frant 15.59 ms Accel Enrichment n.00 m J J_’I Start |
Injector P Rear 1550 ms Decel Enleanment 0.0 ms
«<REY | FOR>> | Stop |
I—
Item Yalue
Engine Speed (RP) 4286
kAR Load (kPa) 1015
Knock Fetard Rear 9.00
Throttle Position % (2] 100.0
7\ Restore Graph
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EFIl Tuning with Advanced Tuning Mode & Data

Mode on Closed-course Track

How Would | Adjust the AFR with Advanced Tuning Mode?
You should already have performed both the steady throttle and full throttle tests while
recording ECM engine data and determined what, if any symptoms you felt you wanted to
correct. And, you should have determined what area of the engine rom, MAP and throttle
position you want to tune.

Example 1: Knock Retard data of a Full Throttle/Heavy Load test indicates a potential
lean AFR at WOT from about 3700 to 5300 rpm and a MAP of about 100 kPa. See example
Data Mode recording on previous page.

1. With the Advanced Tuning Mode you have 2-options to richen the AFR:
e Use the Air-Fuel Ratio Tuning Table to edit both front and rear cylinder at the
same time.
e Use the Front & Rear Cylinder VE Tuning Tables to edit front and rear cylinders
individually.
See EFI Tuning with Advanced Tuning Mode, Chassis Dynamometer & AFR Meter for
directions about using VE Tuning Tables

In either option, it's suggested that the tuner edit the cells just a little before and a little
after the rpom and MAP that the Knock Retard indicated activity of about 5-degrees or more.

2. Program the ECM with the new Tuning Table and carry out another performance test.
Refer to Section 5: Advanced Tuning Mode; Air-Fuel Ratio and Programming ECM for

directions.
*?’:*'Tuning Mode - Advanced Mode Active .
File Edit Setup Table Selection Table Comparison Help Note: US|ng AFR Table
| C\Program Files\TTS".. AEsample2 MT2 | 2rAprozE3z2EPM | Turing Mode File Loaded [ In this example we saw Knock
Show Graph Set Baseline SetHelerencel Decrement | Increment ((: 126:::3 ((i ‘ISDUJ‘r:iSts ; 12 Retard was Very aCtlve from abOUt
3700-5300 rpm at about 100 kPa
MAP (kPa) :
RPM a0 50 50 20 a0 a0 100 MAP. Here, we are using _the
1500 143 | 143 | 142 | 138 130 | 116 | 114 Advanced Tuning Mode Air-Fuel
‘2333 1:3 1:2 1:; Eg E; 15; 1;: Ratio Tuning Table to richen the
2250 ' 142 141 132 128 124 AFR between 3500 and 5500 rpm
2500 143 14.3 13.2 126 124 at 100 kPa by Decrementing
143 14.3 132 126 12.4 Y
143 143 132 128 Ighlighted cells by o-units.
143 14.2 132 124 116
1348 13.3 124 127 P ;
4500 12.4 12.4 124 12.4 12.8 128 124 Cautloq. The Advr?\nced Tuning
5000 129 125 125 125 125 125 123 Mode Air-Fuel Ratio cell numbers
= B indicate the actual AFR target.
6500 124 124 124 124 124 122 121 15 | Lower Cell Numbers = MORE
FUEL!
) !
Air-Fuel Ratio - Edit Enabled T
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EFIl Tuning with Advanced Tuning Mode & Data
Mode on Closed-course Track

How would | adjust the AFR with the Advanced Tuning Mode? — Cont.

Example 2: Steady/Moderate Throttle & Heavy load shows Knock Retard activity and
indicates a lean AFR from 3000 rpm to 3500 rpm. See example screen below.

1.

The suggested tuning to correct this lean condition is to use the Advanced Tuning Mode

AFR Tuning Table to add more fuel by Decrementing the AFR target number in the 80
kPa MAP cells at 3000-3500 rpm by 2-Units. This tells the ECM to richen the AFR in this

area.

Program the ECM with the new Tuning Table and carry out another performance test.

Refer to Section 5: Advanced Tuning Mode; Air-Fuel Ratio & Programming ECM for

directions.

¥# Data Mode File Playback Active
File ¥iew Setup Help

| C:\Program FilesATTS\.__ALeanAFR_DM2

| 3/31/2002 14:49:32

Value | Unit II

Item Value | Unit ‘ ‘ Item
Engine Speed 3220 RFk  Baftery Voltage 14.0 Wolts
Wehicle Speed 60 MPH  Engine Temp 118 jc
Wehicle Speed 97 km¢hr — Engine Temp 244 ‘F
Throftle Position %% 207 % Intake Air Temp 29 jc
Throttle Pogition 1.58 Wolts  Intake Air Temp 64 ‘F
MAF Load a0.1 kPa  Baromater 46.4 kFa
AFR Desired 127 o IAC Paosition 48 Steps
WE Frant g3k % Desired Idle 1aon RFh
WE Rear 84.0 kS Warm-up Fuel 0 “ rich
Spark Ach Frant 32.:28 deg Knock Retard Front 1.7% deg
Spartk Adv Rear .26 deg  Knock Retard Rear 6.25
Injector P Front 921 ms Accel Entichment 0.00
Injector Py Rear 926 ms Decel Enleanment oo

[

/

Note: Moderate, Steady Throttle & Heavy
Load indicates lean AFR

In this example we see Knock Retard active
at a steady 27% throttle, steady rom and
MAP of about 80 kPa. This was probably a
point in the test where the bike was headed
uphill.

To remedy a potential lean AFR condition
we used the Advanced Mode AFR Tuning
Table to add fuel in the 3000-3500 rpm and
80 kPa MAP range by Decrementing the
highlighted cells by 2-units.

MAP Load (kPa)

801
Knock Fetard Rear 6.25
Throtile Position % (%) 27

Festore Graph

Q’?’Tuning Mode - Advanced Mode Active =1o]x]
File Edit Setup Table Selection Table Comparison Help
C:WProgram FileshTT54.. A\Example2 MT2 | 27-0pr-02 B:32,28 P | Tuning Mode Fill _oaded ‘ TwMCAM
Shaw Graph Set Baseline Set Reference Decrement Increment ((; 123:::8 ((: ?DUJ::iSts ((: fgﬂua:?ts
— MAP (kPa) [-]
20
750 136
1000 136
1250 137
1500 137
1750 13.7
2000 134
2250 134
2500 134
27560 135
3000 130 30
3500 126 i 3.0
4000 125 i i &
4500 123 124 1249 124 12.9 12.8 12.8 12.4 1.4
5000 123 124 125 126 12,6 125 125 123 1.8
| 5500 123 125 125 125 12.4 12.4 12.3 12.2 HB|_’IA
- swfulRalio-EdiEnsbled
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EFIl Tuning with Advanced Tuning Mode & Data

Mode on Closed-course Track

Why Would | Want to Adjust the Spark Timing?
If your performance tests indicated any undesirable symptoms such as excessive engine
knocking, sluggish acceleration or a mileage test indicated excessive fuel consumption; you
should adjust the spark timing with the Main Spark Table of the Basic Tuning Mode or the
Front or Rear Spark Advance Tables of the Advanced Tuning Mode.

If the bike exhibited no undesirable symptoms, but you want to see if you can improve the
acceleration performance you can adjust spark timing with the Main Spark Table of the
Basic Tuning Mode or the Front or Rear Spark Advance Tables of the Advanced Tuning
Mode

If the ECM data recording shows an excessive amount of Knock Retard Activity when the
engine is under load, it means that the ECM has an incorrect combustion event and is
retarding the ignition timing to counter it. Most often this is the result of detonation, which is
an uncontrolled burn in the combustion chamber that causes colliding flame fronts. It can be
caused by spark timing that’s too advanced. See example below.

I x|l

J Note: Knock Retard Activity

®% Data Mode File Playback Active
File ¥iew Setup Help

| C:%Program Files\TTS\...\LeanAFR.DM2 | 3/31/2002 14:49:32 | . .
: _ may indicate too much spark
Item Yalue | Unit | | Item Yalue | Unit
Engine Speed 3362 RFt  Battery Voltage 14.0 Yolts advance.
“ehicle Speed 50 MPH  Engine Temp 119 C Example below shows over 5-
ehicle Speed 80 kmshr  Engine Temp 246 F degrees Knock Retard activity
Throttle Position % 100.0 Y Intake Air Ternp 30 C H .
Thrattle Paosition */ 4.16 Yalts  Intake Air Temp 86 F In bOth front & retlr Cylln,ders o
MAF Load 1030 kPa  Barometer 993 «a || @ Full Throttle Acceleration run.
AFR Desired 121 o 14C Position 48 Steps
%'E Frant 89.5 ¥ Desired Idle 1000 FPM Front activity is around 3100 to
“E Rear G0.5 Y YWarm-up Fuel 0 % tich
Spark Adv Front 21.00 deg Knock Retard Front 8.50 deg 5100 rpm at 100 kPa MAP and
Spark Ack Rear 26.00 deg | Knock Retard Rear 2.00 deg rear aCtiVity is around 3300 to
Injectar Py Front 1418 ms Accel Enrichment 0.00 ms 5300 rpm at 100 kPa MAP.
Injector P Rear 14.33 ms Decel Enleanment 0.00 ms
Rec # 2745
ltem | Yalue

Engine Speed (RFK) 3362

MAF Load (kPa) 103.0

Knock Retard Rear 2.00

Knock Retard Front 8.50

Restore Graph
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EFIl Tuning with Advanced Tuning Mode & Data
Mode on Closed-course Track

How Would I Adjust Spark Timing with Advanced Tuning Mode?
You should already have performed both the steady throttle and full throttle tests while
recording ECM engine data and determined what, if any symptoms you felt you wanted to
correct. And, you should have determined what area of the engine rom, MAP and throttle
position you want to tune.

Example 1. Recorded data of a Full Throttle/Heavy Load Roll-on Acceleration run
shows excessive Knock Retard indicating too much spark advance, (See previous
page) at WOT from about 3100 to 5300 rpm and a MAP of about 100 kPa both front & rear
Knock Retard Activity is active, but slightly different.

Use Advanced Tuning Mode to adjust spark timing for each individual cylinder. Adjust
spark timing using Advanced Mode Spark Advance Tables.

1. Adjust spark timing of front cylinder from 3100 to 5100 rpm and 100 kPa MAP by
decrementing spark timing in the 100 kPa cells at 3000-5000 rpm of the Front Spark
Advance table. See below.

2. Adjust spark timing of rear cylinder from 3700 to 5300 rpm and 100 kPa MAP by
decrementing spark timing in the rear cylinder 100 kPa cells at 3500-5500 rpm of the
Rear Spark Advance table. See below

3. Program the ECM with the new Tuning Table and carry out another performance test.
Refer to Section 5: Advanced Tuning Mode; Spark Advance Tables & Programming
ECM for directions.

Note: In our Data Recording from the previous page we saw Knock Retard was over 5-
degrees in the front cylinder from around 3100 to 5100 rpm at 100 kPa MAP and in the rear
cylinder from around 3300 to 5300 rpm at 100 kPa MAP. Different Knock Retard activity
between the front and rear is normal and the Advanced Tuning Mode allows for individual
spark timing adjustment to correct just the area you need. After saving your edits, Program
the ECM with the new Tuning Table and carry out another performance test to evaluate.
Refer to Section 5: Advanced Tuning Mode; Air-Fuel Ratio and Programming ECM for

directions. sron v | _satsaaie IO IR T

Set Reference Decrement Increment

| MAP (kPa) =]
| RPM 2 AN e B 60 70 80 90 100
o R I]D 29.00 28.00 24.00 21.00 20.00
Note: F_ront Cylinder Knoqk Retard was T 50 o0 T 00 T sam T 200
excessive at 100 kPa MAP in 3100 to 5100 B0 | 3400 | 3000 | 2e00 | Ze00_ | 21.00

I]D 34.00 30,00 29.00 27.00 23.00
rom range. To remedy, we decremented o T 5o T 3a00 T 5000 T sso0 T 2300

Front Cylinder Spark Timing by 5-Units to P | 4000 | 00 | o0 | @800 | zaog

I]D 40.00 35.00 31.00 28.00

retard spark timing by about 2.5-degrees. b

] 40.00 35.00 31.00 28.00
43.00

35.00

Next, we would open Spark Advance Rear
Cyl. Tables and retard timing in the
appropriate cells for the rear cylinder. Eg B e ST

1] 44.00 40.00 32.00 000 | MA
=i

43.00 41.00
I]D 44.00 41.00 32.00 30.00

Spark Advance Front Cyl [Degrees] - Edit Enabled
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EFIl Tuning with Advanced Tuning Mode & Data

Mode on Closed-course Track
How Would I Adjust Spark Timing with Advanced Tuning Mode? — Cont.

Example 2: Recorded data of Knock Retard looks OK, but fuel consumption is high.
If there is no indication of Knock Retard activity at steady throttle/light to moderate load it may
be possible to improve fuel mileage by increasing, (advancing) spark timing.

In the Example Data Recording Below, there is no Knock Retard activity at about 2800 rpm
and 20-50 kPa MAP. To improve fuel consumption in this rpm range we could increase
spark timing in the front and rear cylinders around 3000 rpm and 20-50 kPa MAP

*# Data Mode File Playback Active i =] 3]
File ¥iew Setup Help
[ C:\Program Files\TTS% _\LeanAFH_DMZ [ 3r31/2002 14:49:32 | Recs: 3423 /0 [ pTCOK
Item Yalue | Unit | | Item Yalue | Unit Status Bit Name Yalue
Engine Speed 2817 RPi Battery Voltage 139 “olts Engine Fun Mode
Wehicle Speed B5 rFH Engine Temp 101 e “ehicle Tipped 0
Wehicle Speed 105 kmfhr - Engine Temp 214 F WD Active 0
Throttle Position 24 36 kS Intake Air Temp 38 C
Throttle Fosition W 0.53 “wolts Intake Air Temp 100 °F
AP Load 20.7 kFPa Barometer 971 kFPa
AFR Desired 133 = 1A C Position 27 Steps —Playback Control Center
WE Frant g4.0 a Desired Idle 1000 R I a1 297
WE Fear 8.0 kS Wharm-up Fuel 1} %% rich
Spark Adw Front 4450 deqg Knock Retard Front 0.00 deqg ﬂ e J
Spark Adwv Rear 45.00 degy Knock Retard Rear 0.00 degy
Injector PYW Frant 2.43 ms Accel Enrichment 0o ms iow Fjls__tl Start |
Injectar P Rear 2.40 ms Decel Enleanment 0.00 ms
«rev | FoRe> | Swp |
Rec# 777
Item | WYalue
Engine Speed (RF) 2817
MAP Load (kPa) 207
Krnock Retard Rear 0.00
Knock Fetard Front 0.00
Restare Graph

Note: Improve Fuel
Consumption by increasing
spark timing.

In this example there was no
Knock Retard activity at a steady
2800 rpm and 20-50 kPa MAP,
so we increased spark timing at
3000 rpm and 20-50 kPa MAP by
10-units in both front & rear
cylinders. If a performance retest
doesn’t indicate an undesirable
symptoms and the Knock Retard
Data is OK, we should enjoy an

improvement in fuel consumption.

¥ Tuning Mode - Advanced Mode Aclive =[0] %
File Edit Setup Table Selection Table Comparison Help

C:\Program Files\TTS 4, AEkample2 MT2 | 27-hpr02 B:32.28 PW ‘ Tuning Mode File Loaded | Thw/INCAM
Show Graph SetBaseine | SetReference | Decrement | Increment ; 128:::3 g E?DUS::?& ; fguua:is

AP MAP (kPa) 2]
20 30 40 50 60 70 0 90 100
750 25.00 2500 2600 2700 2500 2500 2000 2000 15.00
1000 20.00 2000 2000 2100 2700 2000 2000 2000 15.00
1250 25.00 25.00 2500 25.00 29.00 28.00 2400 21.00 15.00
1500 30.00 30.00 3000 3200 3200 28.00 2600 2400 18.00
1750 35.00 35.00 3300 3300 3300 30.00 2900 2600 21.00
2000 40.00 40.00 3400 3400 3300 .00 2900 2100 2400
2250 45.00 4000 36.00 3300 3100 2800 25.00
38.00 34.00 3100 25.00 25.00
3500 3100 2800 26.00
4510 30.00 3100 2500 26.00
3500 3100 2800 26.00
4500 38.00 3500 3000 26.00
4500 45.00 45.00 4500 4500 43.00 38.00 300 29.00 26.00
5000 45.00 45.00 4500 4600 4300 40.00 3200 29.00 2000

| 5500 45.00 45.00 4500 4500 43.00 40.00 3200 25.00 ES.DMJ

Spark Advance Rear Cyl (Degrees] - Edit Enabled
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EFl Race Tuning with Advanced Tuning
Mode, Chassis Dynamometer & AFR Meter

This section is for those professional users who plan on testing the bike on a chassis
dynamometer and measuring exhaust gases with an Air-fuel meter. This is the most efficient
method of EFI tuning because the results of combustion can be accurately measured at the
exhaust. It does, however, require an in-depth understanding of internal combustion engine
theory, dynamometer operation and AFR meter use. Dyno-testing a motorcycle is generally
preferred over closed—course track testing because it's quicker, more efficient and safer if the
operator follows the dyno manufacturer’s instructions.

With a chassis dyno the tuner can measure, view and compare the horsepower and torque of
recorded runs and thereby know if their tuning adjustments have accomplished the ultimate
goal of producing more power. With the AFR meter the tuner can adjust the tuning tables to
achieve the AFR desired for maximum power. The combination of dyno testing and AFR
measurement is particularly important when building high-performance race engines with
unknown combinations of performance accessories. New engine configurations can offer the
biggest tuning challenges and the tuner will find the AFR measurement invaluable.

Overview - Tuning With a Chassis Dyno, AFR Meter &

the Advanced Tuning Mode
Inspect and prepare bike for testing
Mount bike on dyno and connect AFR meter probes according to manufacturer’s
instructions
» Carry out the 2-basic performance tests; Steady Throttle/Light Load and Full
Throttle/Heavy Load Roll-on Acceleration Run on the chassis dyno while measuring AFR
at the exhaust. Refer to the appropriate equipment manuals to properly operate the dyno
and AFR meter.
Caution: Follow all safety instructions listed by the dynamometer manufacturer when
operating the dyno. Note that excessive dyno loading of the motorcycle builds heat
quickly and may harm motorcycle engine/drivetrain or tires.
» Determine if there are any undesirable symptoms or a lack of power that indicates a
need for a tuning adjustment and make a note of the throttle position, engine rpm and
AFR where they exist
AFR with 1-probe: Use the VE Front & Rear Tuning Tables of the Advanced Tuning
Mode program to adjust the AFR in equal amounts.
AFR with 2-probes: Use the VE Front & Rear Tuning Tables of the Advanced Tuning
Mode program to adjust the AFR in different amounts for each cylinder.
Adjust Fuel delivery and Spark Timing with the Advanced Tuning Mode programs and
program ECM with new tuning tables.
Dyno-test bike for power to determine if additional tuning adjustments are needed. Use
dyno power graphs to compare performance before and after.

vy

v v v v
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EFI Tuning with Advanced Tuning Mode,
Chassis Dynamometer & AFR Meter

Where do | start?
Start by making sure the bike is safe to dyno test and ride, that the engine is in excellent
mechanical condition and that the best Screamin' Eagle Tuning file is currently programmed
into the ECM.

Inspect and Prepare Bike for Testing

1. Perform athorough inspection of the bike before performance testing by following the
directions provided in the Maintenance section of the Official Harley-Davidson Service manual for
your vehicle. You must make sure the bike can be safely ridden before performing any tests. If
you are not sure that you can perform this inspection properly, then the motorcycle should be
inspected and serviced by a Harley-Davidson dealership technician. Do not take chances with
your safety or the integrity of the motorcycle.

2. Temporarily label the throttle assembly on the bike to identify when the throttle is at the
0, 6, 12, 25, 50 and 100% position. This will help the rider identify what range of MAP, (Manifold
Absolute Pressure) the engine is operating in when performing the test. The picture below shows
a throttle assembly with pieces of tape applied to the
right side switch housing and the throttle grip itself.
Mark a single arrow on the switch housing tape and
then mark the 0%, (idle or closed) position and the
100%, (WOT position) with a dash and number. The
midpoint is 50% and should be marked with a dash
and number. Mark the midpoint between 0 and 50 as
25, the midpoint between 0 and 25 as 12 and the
midpoint between 0 and 12 as 6.

The throttle position marks will correspond roughly with the MAP readings in the table provided in
this section.

3. If you haven’t done so already, Program the ECM with the Screamin' Eagle Tuning File that
best matches the performance components installed on your motorcycle. Example: If you own a
2002 Softail and you have installed the components of the 1550 Stage Il with Screamin' Eagle
Performance Heads kit, you would Program the ECM with Tuning file number 3286002A-MT2.
Follow the instructions in the Basic Tuning Mode section of the EFI Tuner User’s Manual.

If you don’t know which Tuning File would be the best match for your bike, search the list of
Screamin' Eagle Tuning Files with their Engine Configuration notes in Section 9:
Calibration Information. Or, open the Comments Window in the Basic or Advanced Tuning
Mode programs with a Tuning File loaded. In the Comments Window a list of Screamin' Eagle
components are provided for the Tuning File currently being viewed.

Enable Knock Control if you want to tune the EFI system using Data recordings to spot Knock
Retard activity. Disable Knock Control if you want to use dyno measurements to tune for optimum
power.

Note: If for any reason you disabled Knock Control, remember to Enable Knock Control when your
tuning session is completed. This will ensure that the engine receives an extra measure of protection.
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EFI Tuning with Advanced Tuning Mode, Chassis
Dynamometer & AFR Meter

Dyno-Test Bike to Determine if There is a Need for a Tuning Adjustment
There are two basic performance tests to carry out that should provide enough range of
operation to determine if additional EFI Tuning is needed to correct undesirable running
symptoms or increase specific performance areas.

1. Start bike and allow engine to warm-up fully. Engine cylinders should be hot enough
to feel heat if hand is placed within 1-inch of fins. Use care to avoid being burned. Listen
to idle and make a note if idle seems too low or too high.

2. Mount bike on chassis dyno according to dyno manufacturer’s instructions and

program dyno for testing

Connect AFR meter probes according to manufacturer’s instructions

Carry out a Steady throttle/Light load cruising test in 1st, 3rd & 5th gears at various

engine rpm’s by varying dyno load device. The engine should run smoothly with no

misfires, no bucking or surging and no unusual exhaust rhythms. Try cruising at various
speeds. The ability to run smoothly with light, steady throttle is particularly important
when a racer needs to hold a steady speed through a broad curve in the track. Racing is
not always about acceleration.

W

Measure AFR and note readings. The AFR at Steady Throttle & Light to Moderate
load is usually best in arange of 13.2 - 14.5to 1 AFR

5. If any undesirable symptoms are recognized, note the throttle position, engine rpm and
AFR for tuning purposes.

6. Carry out a Full throttle/Heavy load Roll-on Acceleration run in 2nd, 3rd and 4th
gears starting with the bike cruising steady at light throttle and 2000 rpm engine speed.
Then roll throttle fully open and accelerate until engine reaches rpm redline. Then close
throttle and decelerate until engine is again running at 2000 rpm. Repeat test in another
gear if desired. The bike should accelerate briskly with no misfires or hesitation, no loud
engine knocking and no excessive black exhaust smoke. Refer to the Symptoms of a
Rich or Lean AFR for help in identifying symptoms.

7. If any undesirable symptoms are identified, note the engine rpm the bike is in when the
symptoms took place. As soon as safely possible, write this information down for tuning
purposes.

If possible, chart the horsepower and torque with the dyno while measuring the AFR. The

AFR at Full Throttle/Heavy Load that usually makes the most power is in a range of
12 -12.8to 1 AFR.
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EFI Tuning with Advanced Tuning Mode, Chassis

Dynamometer & AFR Meter
Why Would | Want to Adjust the AFR?

If your AFR measurements using a single or two-probe AFR meter indicated a rich or lean AFR
condition you should first adjust the VE Front & Rear Cylinder Tuning tables in the Advanced Tuning
Mode. The objective is to use the VE Tuning Tables to adjust the fuel delivery so that the measured
AFR matches the AFR values in the Air-Fuel Ratio Table in the Advanced Tuning Mode. This
procedure will properly set the VE values where they belong for that engine configuration.

If the user has built a unique engine configuration that combines performance accessories never
run together before, they should adjust the VE Tuning Tables in the Advanced Tuning Mode. The
objective is to use the VE Tuning Tables to adjust the fuel delivery so that the measured AFR
matches the AFR values in the Air-Fuel Ratio Table in the Advanced Tuning Mode. Once this is
achieved the tuner can use the dyno to measure power output and then adjust the AFR in the Air-Fuel
Ratio Table to achieve optimum power.

How Would | Adjust AFR with Advanced Tuning Mode, Dyno & AFR Meter?
You should already have performed both the steady throttle and full throttle tests on the
chassis dyno and measured the AFR using a meter with one or two probes, (either measured front &
rear exhaust gases blended together or separately). If the AFR measured significantly leaner or
richer than the recommendations below, the Front & Rear VE Tuning Tables in the Advanced Tuning
Mode should be adjusted.

» Steady Throttle/Light Loads: 13.2 — 14.5to 1 AFR
» Full Throttle/Heavy Loads: 12.0 — 12.8 to 1 AFR

Example 1: You measured the AFR with 1-exhaust probe and the measured AFR is too lean at

WOT from 2000 to 6500 rpm.

1. Use the Advanced Mode VE Front & Rear Cyl. Tuning Tables to adjust the AFR of both the
front & rear cylinders an equal amount.

2. After programming ECM with the new calibration, retest and again measure AFR. The
objective is to obtain AFR measurements that match the AFR values in the Air-Fuel Ratio
Table.

3. When your tuning has achieved AFR measurements that match the AFR in the Air-Fuel Ratio
tables, then use the dyno to measure power output and adjust the fuel delivery with the Air-
Fuel Ratio Tuning Table in the Advanced Tuning Mode to achieve maximum power.

P |

"E":#'Tuning Mode - Advanced Mode Active

File Edit Setup Table Selection Table Comparison Help NOte AFR Meter W|th 1_pr0be

C:\Program FileshTT 5% . A\32834014 MT2 | N -Dec-01 3:58:08 P | Tuning Mode File Loaded | T

T Csiw  C o measured a little Lean AFR at
:

Set Reference Decrement Inerement

e wohd: @i WOT, heavy load from 2000-6500
RPM Throttle Position [Percent] rpm .
10 15 20 30 40 60 80 100
1500 86.0 740 76.0 770 770 780 840 800
1750 £6.0 740 780 80.0 80.0 g1.0 g7.0 £7.0 In this example we want to richen

2000 B6.0 750 78.0 an.ao 850 8.0 850 ga0
2250 70.0 75.0 a4.0 a0.0 430 850 8a.0 8a.0
2500 70.0 75.0 85.0 g20 a0 850 gan Ban
2750 75.0 80.0 80.0 a7.0 830 86.0 83.0 83.0
3000 a0.0 g2.0 a7.0 88.0 850 860 8a.0 83.0
3500 an.0 a4.0 88.0 96.0 an.0 a7 ann ann
4000 a0.0 50.0 94.0 98.0 1.0 a7.0 94.0 95.0
4500 o0.0 o8.0 94.0 93.0 91.0 91.0 920 95.0
5000 5.5 a0.0 5.0 36.0 1.0 86.0 &7.0 ann
5500 896.5 50.0 93.0 96.0 91.0 860 86.0 86.0
6000 875 925 99.0 100.0 1.0 a7 860 850
6500 87.5 875 55.0 55.0 50.0 870 86.0

the AFR at WOT & heavy load. The

MAP would be 100 kPa at heavy

load so we:

1. Incremented the highlighted VE
Rear Cyl. cells 1-unit to richen
the AFR.

2. Incremented the highlighted VE
Front Cyl. cells 1-unit to richen

L4f the AFR, (same as rear cylinder).

¥E Rear Cyl [Percent] - Edit Enabled
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How Would | Adjust the AFR with Advanced Tuning Mode, Dyno & AFR Meter? — Cont.

Example 2: You measured the AFR with 2-exhaust probes and both cylinders measured a
little lean, although in different amounts.

1. Use the Advanced Mode VE Front & Rear Cyl. Tuning Tables to adjust the AFR of both the
front & rear cylinders a different amount to achieve the AFR values of the Air-Fuel Ratio table
in the Advanced Tuning Mode.

2. After programming ECM with the new calibration, retest and again measure AFR.

3. When your tuning has achieved AFR measurements that match the individual front and rear
AFR values in the Air-Fuel Ratio tables, then use the dyno to measure power output and
adjust the fuel delivery with the Air-Fuel Ratio Tuning Table in the Advanced Tuning Mode to
achieve maximum power.

Note: Using VE Table to adjust AFR

In the example below we have measured AFR with a 2-probe AFR Meter during a
Full Throttle/Heavy Load Roll-on Acceleration Run on the dyno. We found that just
the front cylinder AFR was a little lean at 1750-6500 rpm so we want to richen just
the front cylinder AFR.

In this example we will increase the amount of fuel delivered to the Front Cylinder by
Incrementing the highlighted VE cells by 5-units. This will tell the ECM that more air
is entering the cylinder and the ECM will deliver more fuel to achieve its target AFR.

':"*'Tuning Mode - Advanced Mode Active =1
File Edit Setup Table Selection Table Comparison Help

C:\Program Files\TTS. \Example2 MT2 | 27-Apr-02 B:32:28 P | Tuning Mode File Loaded | T INCAb

Show Graph Set Bazeline Set Reference Decrement Increment | (f: ;H::ES ?: ?UUSIr:i :: 1230U[I“rt1|sts
RPM Throttle Position (Percent) =
10 156 20 30 40 60 80 110

1500 g2.0 850 8E.0 8E.0 89.0 7.0 540 L]

1750 gz.0 86.0 g5.0 5.0 830 85.0 g9.0 355

2000 g5.0 q1.0 9z2.0 34.0 g1.0 gz.0 gz.0

2260 1.0 95.0 330 34.0 34.0 1.0 2.0

2500 34.0 100.0 101.0 39.0 37.0 30.0 3z.0

2750 95.0 103.0 108.0 101.0 97.0 90.0 955

3000 93.0 104.0 105.0 101.0 101.0 95.0 95.0

3500 58.0 110.0 109.0 104.0 100.0 540 540

4000 320 102.0 109.0 106.0 34.0 320 320

4500 9z2.0 105.0 93.0 107.0 96.0 34.0 100.0

5000 q9z2.0 107.0 93.0 95.0 104.0 94.0 q9z2.0

5500 520 107.0 58.0 550 560 540 520

6000 920 107.0 93.0 95.0 96.0 34.0 93.0

6500 9z2.0 107.0 93.0 95.0 96.0 34.0 90.0 |
K [
~ VEFontOyl(Peiceny-EdtEnabled
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How Would | Adjust the AFR with Advanced Tuning Mode, Dyno & AFR Meter? — Cont.

Example 3: You have built a new engine configuration and the dyno testing and 2-Probe
AFR meter measurements indicate that the ECM calibration needs significant tuning in
several areas.

In this example the suggested method of tuning is to do the following:

1. Open Advanced Tuning Mode: Air-Fuel Ratio Table, and set all cells to a flat 13.2 AFR
using the increment/decrement boxes, (see example below). This will tell the ECM to
calculate fuel delivery under all conditions to achieve a 13.2 to 1 AFR. Program ECM with
this new tuning table.

Continued on next page

T uning Mode - Advanced Mode Active S ) )
File Edit Setup Table Selection Table Comparison Help -Cr:l p: fl_zor Unlq uetEntg Ine
| CAProgram Fler\ TS\ \Enample2 MT2 | Tape2 63228 PM Turing Mode Fie Loaded onfigurations tha

1w suws | Fequire extensive tuning

Shiow Gr SetBaselre | Set Refe Decrement Incremart q s

= o | = T 2w C0us | adits, it's probably faster
PR | . MAP (kPa) and more efficient to:

Al J0 4l o 50 fil i 1. Set AFR Table to a

1250 13.2 13.2 13.2 13.2 13.2 13.2 13.2 flat 13.2 in all cell
1500 132 | 132 | 132 | 132 | 132 | 133 | 132 2l ks Uil Ell) Gl
1750 132 | 132 | 132 | 132 | 132 | 132 | 13z 2. Adjust VE tables as
2000 13.2 13.2 13.2 13.2 13.2 13.2 13.2 :
2250 13.2 13.2 13.2 13.2 13.2 13.2 13.2 needed to achieve a
2500 132 | 132 | 132 | 132 | 132 | 13z | 12 measured 13.2 AFR
2750 13.2 13.2 13.2 13.2 13.2 13.2 13.2 with your AFR meter
3000 13.2 13.2 13.2 13.2 13.2 13.2 13.2 . .
3500 13.2 13.2 13.2 13.2 13.2 13.2 13.2 in all Uil
4000 13.2 13.2 13.2 conditions
4500
. See next page for more
5500 _ pag
6000 info on this.

[ E500
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EFI Tuning with Advanced Tuning Mode, Chassis
Dynamometer & AFR Meter

Example 3: You have built a new engine configuration — cont.

2.

3.

Perform a complete set of tests while measuring front and rear cylinder AFR with a 2-

probe AFR meter

Adjust VE Front and Rear Cylinder Tuning tables as necessary to produce a measured

13.2 AFR in both the front and rear cylinders, (using the 2-probe AFR meter) at all engine

rom’s and all MAP. Remember to save tuning edits and Program ECM with your new

Tuning File. See Advanced Tuning Mode: Programming ECM for directions.

When you have finished adjusting the VE Tables to achieve a measured 13.2 AFR, then

load the Tuning file into the Advanced Tuning Mode and open the Air-Fuel Ratio Tuning

Table, (it should still indicate 13.2 in all cells).

» Click on Set Reference box to reset AFR to original Screamin' Eagle calibration which,
in combination with the tuning edits you made to the VE Tables, should provide a
Tuning File that is very close to optimum

Perform a complete set of tests to verify and measure performance. Measure AFR with

the AFR meter and use Data Mode to record ECM data for Knock Retard activity, etc.

When you have achieved the measured AFR objectives, use the dyno to measure power

output and adjust the fuel delivery with the Air-Fuel Ratio Tuning Table in the Advanced

Tuning Mode to achieve maximum power.
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Why Would | Want to Adjust the Spark Timing?
If your performance tests indicated any undesirable symptoms such as excessive engine
knocking, sluggish acceleration or a mileage test indicated excessive fuel consumption; you
should adjust the spark timing with the Main Spark Table of the Basic Tuning Mode or the
Front or Rear Spark Advance Tables of the Advanced Tuning Mode.

If the bike exhibited no undesirable symptoms, but you want to see if you can improve the
acceleration performance you can adjust spark timing with the Main Spark Table of the
Basic Tuning Mode or the Front or Rear Spark Advance Tables of the Advanced Tuning
Mode

If the ECM data recording shows an excessive amount of Knock Retard Activity when the
engine is under load, it means that the ECM has an incorrect combustion event and is
retarding the ignition timing to counter it. Most often this is the result of detonation, which is
an uncontrolled burn in the combustion chamber that causes colliding flame fronts. It can be
caused by spark timing that’s too advanced. See example below.

## Data Mode File Playback Active 1Ml
Fil ¥i Set Hel RV
e Note: Knock Retard Activity
[ C:\Program Files\TT5\...\LeanAFR.DM2 | 3/31/2002 14:49:32 | A e fchesla Gm FueEh SaEik
Item Yalue | Unit | | Item Yalue | Unit d y P
Engine Speed 3362 RFM  Baftery Voltage 14.0 Yalts advance.
Vehicle Speed 50 MPH  Engine Temp 118 C Example below shows over 5-
Yehicle Speed &0 km/hr | Engine Temp 246 F degrees Knock Retard activity
Throttle Position % 100.0 % Intake Ajr Temp 30 T A A
Throttle Position 416 Yolts  Intake Air Temp 86 F in both front & —— Cy|lnder5 o0
MAP Load 1030 kPa  Barometer w3 o || @ Full Throttle Roll-on
AFR Desired 121 - IACPosition 48 sweps [ Acceleration run on the dyno.
WE Front 435 % Desired Idle 1000 RF
WE Rear 905 % Warm-up Fuel 0 % rich . q
Spark Adky Frant 21.00 deg Knock Retard Frant 8.50 deg Front aCtIVIty 1S around 31 00 to
Spark Adv Fear 26.00 deg | Knock Retard Rear 2.00 deg 5100 rm at 100 kPa MAP and
Injectar Py Frant 1418 ms  Accel Enrichment 0.00 ms rear activity is around 3300 to
Injector Py Rear 1433 ms Decel Enleanment 0.00 ms 5300 rpm at 100 kPa MAP
Rec # 2745
Item | Yalue

Engine Speed (RPK) 3362

MaP Load (kFa) 103.0

knock Retard Rear 2.00

Knock Retard Frant 3.50

Restore Graph

117



EFI Tuning Guide — 7.31
EFI Tuning with Advanced Tuning Mode, Chassis
Dynamometer & AFR Meter

How Would I Adjust Spark Timing with Advanced Tuning Mode?
You should already have performed both the steady throttle and full throttle tests and
determined what, if any symptoms you felt you wanted to correct. And, you should have
determined what area of the engine rpm, MAP and throttle position you want to tune.

Example 1. Data Mode recording of ECM data of a Full Throttle/Heavy Load Roll-on
Acceleration run shows excessive Knock Retard activity indicating too much spark
advance, (See previous page) at WOT from about 3100 to 5300 rpm and a MAP of about
100 kPa both front & rear Knock Retard Activity is active, but slightly different.

Use Advanced Tuning Mode to adjust spark timing for each individual cylinder.

1. Adjust spark timing of front cylinder from 3100 to 5100 rpm and 100 kPa MAP by
decrementing spark timing in the 100 kPa cells at 3000-5000 rpm of the Front Spark
Advance table. See below.

2. Adjust spark timing of rear cylinder from 3700 to 5300 rpm and 100 kPa MAP by
decrementing spark timing in the rear cylinder 100 kPa cells at 3500-5500 rpm of the Rear
Spark Advance table. See below

Note: In our Data Recording from the previous page we saw Knock Retard was over 5-
degrees in the front cylinder from around 3100 to 5100 rpm at 100 kPa MAP and in the rear
cylinder from around 3300 to 5300 rpm at 100 kPa MAP. Different Knock Retard activity
between the front and rear is normal and the Advanced Tuning Mode allows for individual
spark timing adjustment to correct just the area you need. After saving your edits, Program
the ECM with the new Tuning Table and carry out another performance test to evaluate.
Refer to Section 5: Advanced Tuning Mode; Programming ECM for directions.

#% Tuning Mode - Advanced Mode Active =]
File Edit Setup Table Selection Table Comparison Help
. ” bpr-02 B:32: 28 P | Tuning Mode File Loaded | TwIMCAR
Note: Front Cylinder Knock Retard was e Uit & sune £ 20Unis

excessive at 100 kPa MAP in 3100 to 5100 cenent | eerent | pU ¢ tolms 10000

rom range. To remedy, we decremented MAP (kPa) =
Front Cylinder Spark Timing by 5-Units to 60 70 80 30 100

A 29.00 28.00 24.00 21.00 20.00
retard spark timing by about 2.5-degrees. 500 T 500 T 2500 T 2400 T 2000
34.00 30.00 28.00 26.00 21.00

Next, we would open Spark Advance Rear gggg gggg gggg E;gg Eggg
Cyl. Taples and retard timing in _the 000 T 3500 1 3100 T 2500 | 2300
appropriate cells for the rear cylinder.
40.00 35.00 31.00 28.00 2375
3500 4500 4500 4400 43.00 35.00 31.00 28.00
4000 45.00 45.00 45.00 43.00 40,00 34.00 28,00
4500 4500 4500 4500 4300 41.00 3400 300
5000 4500 4500 4500 4400 41.00 3200 3000
5500 45.00 45.00 4500 4400 41.00 3200 3000
6000 4500 4500 4500 44100 40,00 3200 3000 26.00 [
R 7000 4500 4500 4500 4400 40,00 32.00 3000 | 2zeoo | I»Id
Spark Advance Front Cyl [Degreez] - Edit Enabled
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How Would | Adjust Spark Timing with Advanced Tuning Mode? — Cont.

Example 2: Data Mode recording of ECM data shows Knock Retard activity is OK, but
fuel consumption is high and AFR measurement is not richer than 14.5to 1. If there is
no indication of Knock Retard activity at steady throttle/light to moderate load it may be
possible to improve fuel mileage by increasing, (advancing) spark timing.

» Inthe Example Data Recording Below, there is no Knock Retard activity at about

2800 rpm and 20-50 kPa MAP

To improve fuel consumption in this rpm range we could increase spark timing in the front
and rear cylinders around 3000 rpom and 20-50 kPa MAP

% Data Mode File Playback Active =1
File Yiew Setup Help
[ C:%Program FilesATT5% __A\LeanAFR_DM2 | 373172002 14:49:32 [ Recs: 3423 /0 [ DTC OK
Item Value | Unit | | Item Value | Unit Status Bit Name Yalue
Engine Speed 2817 FPh Eattery Woltage 134 “olts Engine Fun hMode
Wehicle Speed 513 rPH Engine Temp 1o e “ehicle Tipped u]
“ehicle Speed 105 km¢hr Engine Temp 214 F WTD Active 1]
Thrattle Position 22 36 kS Intake Air Temp 38 *C
Throttle Position W 0.53 “olts Intake Air Temp 100 “F
kAP Load 20.7 kFa Barometer 971 kFa
AFR Desired 133 - 1AC F’Dsitic\n 27 Steps ~Playback Control Center
WE Front 4.0 % Desired ldle looo FPh I 141 297
WE Fear 7a.0 kS Wharm-up Fuel 1] % rich
Spark Adwv Front 44.50 deg Krnock Retard Front 0.00 deg _'I g ety J
Spark Adw Rear 45.00 deg Knock Retard Rear 0.00 deg
Injectar P Front 2.43 ms Accel Enrichment [IRR1] ms ilow FJaS_:I Start I
Injector Py Rear z.40 ms Decel Enleanment 0.00 ms
<<RE“ | FOR>> I Stop I
Rec# 777
Item | Yalue
Engine Speed (RFPh) 2817
tAaF Load (kPa) 20.7
Knock Retard Fear 0.00
Knock Retard Frant 0.00

Festare Graph

¥ Tuning Mode - Advanced Mode Active =10l x|
N t . | F | File Edit Setup Table Selection Table Comparison Help
ote: Im p rove rue CAProgram FlesATTS", . \Example2 MT2 | 2F-Apr02 63228 P ‘ Tuning Mode File Loaded | TWINCAM

Consumption by increasing

€ 1 Unit  Blnits C 20Units
. . Shaw Graph GetBaseine | SetReference Decrement Increment ok H
Spal"k t|m|ng C 2Unts & H0Unts  © 100Unis
MAP (kPa) ]
In this example there was no ™M Taw e e e n W [ % W
p o 750 00 | mo0 | 2500 | @700 | 2500 | 2500 | 000 | 2000 | 150
Knock Retard activity at a steady 000 | Z00 | 00 | B0 | @00 | @00 | 00 | 00 | a0 | 15w
1250 500 | zmo0 | 2500 | 2900 | 2900 | 2e00 | 00 | ze0 | 1500
2800 er and 2dO'5O T(Fia MAP’t 1500 3000 | 300 | 3000 | 3200 | 300 | 2900 | 00 | 24m | 1am
SO We Increased spark timing a 1750 W00 | 3B00 | 300 | 300 [ 3300 | 000 | BM00 | GRO00 | 2100
3000 rpm and 20-50 kPa MAP by Z000 000 | 400 | 3400 | M00 | 300 [ 300 | 00 [z | oa4m
.y 2250 4.0 am | wm | w00 | 300 | 600 | 00

10-units in both front & rear B0 | 3400 | 300 | o0 | o

cylinders. If a performance retest B0 | 00 | 800 | 2500
4500 3500 100 2800 26.00

doesn’t indicate any undesirable B0 W00 | 700 | 2800 | 2600
symptoms and the Knock Retard 400 | 400 000 | %00 | w00 | 200
Data iS OK we ShOUId enjOy an 4500 45.00 45.00 4500 4500 43.00 38.00 3500 2900 26.00

. . . 5000 4500 | 4600 | 4B00 | 4R00 | 4300 | 4000 | G200 | 200 | 2500
improvement in fuel consumption. 5500 600 | 60 [ 60 | &0 1 a0 | an [ 2o | o 1 50 _IJ
'

Spark Advance Rear Cyl (Degrees] - Edit Enabled
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Miscellaneous Tuning

This section will provide information on how to use the Advanced Tuning Mode tables for:

Cranking Fuel

Warmup Enrichment

Idle RPM

IAC Warmup Steps
Acceleration Enrichment
Deceleration Enleanment

Cranking Fuel

The Cranking Fuel Table, located in the Advanced Tuning Mode program, tells the ECM what
the front and rear cylinder fuel injector pulse width should be when the engine is being

started.

Use this Tuning Table to increase or decrease fuel for starting.
» If engine is hard starting and odor of fuel is noticed, decrement injector pulse width

far less crankina fiiel

» | 'i”g'Tuning Mode - Advanced Mode Active =10 x| e width
f File Edit Setup Table Selection Table Comparison Help
| C:4Program Files\TTSY . \Example2 MT2 | 27epozE3228PM | Tuning Mode Fils Loadsd | TwiNCam
Shaw Graph | Set Bazeline | SetHeferencel Decrement | Increment | ?:12 B::ES ((: ?DUS:Tts :: 1230U[|“rt1lsts
Deg C ms
-16 -E-
0 36.1
16 259
32 19.7
48 156
64 128
80 1.3
96 95
112 95
128 95
144 95
160 95
176 95
~ ConkingFuel-EdtEnables
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Warmup Enrichment

The Warmup Enrichment Table, located in the Advanced Tuning Mode, tells the ECM how
much Additional Fuel, (indicated as AFR of enrichment) the front and rear cylinders should
receive to properly run an engine that’'s warming up.

When the ignition is first turned on the ECM checks engine temperature one time to
determine where in the Warmup Enrichment Table it should start. When the engine is started
the Warmup Enrichment affect “decays”, or diminishes over a set period of time until it
reaches zero, or no effect. The “Decay Time” is time-based, not “table-based”.

Any changes made to the Warmup Enrichment table increase or decrease the amount of fuel
delivered while the Warmup Enrichment mode is in effect. Changes to the Warmup
Enrichment Table will not affect how long the Warmup Enrichment period lasts.

Use this Tuning Table to increase or decrease the fuel for a cold engine that's warming up so
that it runs properly.

» If engine coughs, or dies, or hesitates, or surges when running in the warmup mode —
increment the Warmup Enrichment cells to increase the amount of fuel enrichment.

» If engine sputters, or blows excessive black smoke, or fouls spark plugs when
running in the warmup mode — decrement the Warmup Enrichment cells to decrease
the amount of fuel enrichment

» Use data recordings and the Data Mode program to identify what engine temperature
the problem is located in.

'E’:#'Tuning Mode - Advanced Mode Active oy [=] 75
File Edit Setup Table Selection Table Comparison Help

| C:\Pragram FilesATT5h.. AExample2 MT 2 | 2repr0zEI228PM | Tuning Maode File Loaded | TwiNCaM

& 1 Unit B it 20 Units

Shaw Graph | Set Baseline Set Reference Decrement Increment

C 2Unit: 10 Urits 100 Units

Deg C AFR

-16 -m

0 41

16 13

32 an

18 an

64 an

80 an

96 an

112 an

128 an

144 32

160 15

Warmup Enrichment - Edit Enabled
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ldle RPM

The Idle RPM Table tells the ECM what the target engine rpm should be for different engine
temperatures.

Use this Tuning Table to set idle rpm to desired setting and to correct idle-related problems.
» If engine idle speed seems too low or engine occasionally dies, increment Idle RPM
cells in appropriate engine temperature to correct.
» If engine idle speed seems too high, decrement Idle RPM cells in appropriate engine
temperature to correct
» Use Data Mode program to record engine data that allows user to pinpoint exact
engine temperature that Idle needs to be adjusted.

‘:":g'Tuning Mode - Advanced Mode Active =1
File Edit Setup Table Selection Table Comparison Help
C:A\Program Files\TTSY. AExample2 M T2 | 27-Apr-02 B 32:28 PM | Tuning Mode File Loaded | TN Ciabd
Show Graph | Set Bazeline Set Reference Decrement Increment g 12 H::tts g ?UUSL:iStS g fgﬂuﬁ:‘:?ts
Deg C RPM
-16 -EE
0 1296
16 1208
32 1120
43 -
64 1000
80 1000
96 1000
112 1000
128 1000
144 976
160 976
176 952
192 952 o
o P
- |deRPM-EdtEnabled
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IAC Warmup Steps

The IAC Warmup Steps Table is used by the ECM to Control the IAC Steps Position of a just
started engine so the engine can achieve its desired idle speed during engine warmup.

Use this table to improve engine idle performance during engine warmup.
» If engine idle rpm increases and then decreases excessively just after start up, IAC
steps may be set too high. Decrement Steps Cells to reduce IAC effect
» If engine idle rpm dips and then increases excessively just after start up, IAC steps
may be set too low. Increment Steps Cells to increase IAC effect
» Use Data Mode program to record engine data and focus attention on IAC steps and
engine temperature at time of startup

':"*"Tuning Mode - Advanced Mode Active I =1
File Edit Setup Table Selection Table Comparison Help
| C:\Program Files\TTS Y, A\Example2 MT2 | ereprzEI28PM | Tuning Mode File Loadsd | TwiNCam
Shaow Graph | Set Bazeline | Set Reference | Decrement | Increment ?: 12 B::ES ((: ?DUS:Tts ((: fguua::is
2 Steps
-16 -Ili.
0 100
16 70
32 52
48 40
64 35
80 30
96 25
112 20
128 20
144 20
160 20
~ ACWamupSteps-EditEnabled
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Acceleration Enrichment

The Accel Enrichment Table, located in the Advanced Tuning Mode, is a multiplier, which in
part, tells the ECM how much additional fuel to add during a throttle roll-on at a specific
engine temperature. This is one of several tables and variables that make up the total
Acceleration Enrichment fuel that is delivered to the engine. Other variables that affect the
amount of fuel added include: engine speed, map load, how fast the throttle is moved, and
how much the throttle is moved.

Prior to an acceleration event, the engine is running in a steady state condition and is
delivering a steady flow of fuel. When the throttle is opened further, the engine eventually
reaches a new steady state condition with a different rate of fuel flow. The engine needs
more fuel delivered during this transient condition, as the amount of fuel in the intake system
is less than the engine needs for the new condition. On a carbureted bike, this is the
accelerator pump. On an EFI bike, this is called Acceleration Enrichment.

Any changes made to the Accel Enrichment table increase or decrease the amount of fuel
delivered while the Acceleration Enrichment mode is in effect.

Use this Tuning Table to increase or decrease the fuel added during an acceleration event so
that it runs properly.
» If engine hesitates, coughs, or dies on throttle roll-on — increment the Accel
Enrichment cells to increase the amount of fuel enrichment.
» If engine sputters, or blows excessive black smoke on throttle roll-on — decrement the
Accel Enrichment cells to decrease the amount of fuel enrichment
» Use Data Mode to identify what engine temperature the problem is located in.

#* Tuning Mode - Advanced Mode Active i ] 4
File Edit Setup Table Selection Table Comparison  Help
Cih. 1 27HMO05-DEV-Betal MTS | 19-4ug-04 3:07:16 P | Tuning Mode File Loaded TCE3A. TCI3E
, o i Uni € 5 Units 20 Units
Show Graph Set B azeline Set Reference Decrement Increment e 2Unlts 10 Units 100 Urits

Deg C
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Deceleration Enleanment

The Decel Enleanment Table, located in the Advanced Tuning Mode, is a multiplier, which in
part, tells the ECM how much fuel to remove during a throttle roll-out at a specific engine
temperature. This is one of several tables and variables that make up the total Deceleration
Enleanment fuel that is delivered to the engine. Other variables that affect the amount of fuel
removed include: engine speed, map load, how fast the throttle is moved, and how much the
throttle is moved.

Prior to a deceleration event, the engine is running in a steady state condition and is
delivering a steady flow of fuel. When the throttle position is decreased, the engine
eventually reaches a new steady state condition with a lower rate of fuel flow. The engine
needs less fuel delivered during this change as the amount of fuel in the intake system is
more than the engine needs for the new condition. On an EFI bike, this is called Deceleration
Enleanment.

Decel exhaust popping is combustion occurring in the exhaust. Since combustion occurs
over a narrow range of A/F ratios, popping can be cured by either richening or leaning the
unburned mixture in the exhaust so it cannot combust.

Any changes made to the Decel Enleanment table increase or decrease the amount of fuel
delivered while the Deceleration Enleanment mode is in effect.

Use this Tuning Table to increase or decrease the fuel removed during a Deceleration event
so that it runs properly.
» If exhaust smells of fuel on throttle roll-off — increment the Decel Enleanment cells to
increase the amount of fuel Enleanment.
» Use Data Mode to identify what engine temperature the problem is located in.

#% Tuning Mode - Advanced Mode Active =10l x|
Ele Edit Setup Table Selection  Table Comparison  Help
| C:A,..127HMDO5 DEV-Betal MT5 | 194ugD4 30T16PM | Tuning Made File Loaded |  TCessTCS8B
; & 1 Uit 5 Urits 20 Units
Show Graph | Set Bazeline Set Reference Decrement | |nicrement | - 2Un|ts 10 Units 100 Units
Deg C Mult
-16
0 0.90
16 0.85
32 0.80
48 0.75
64 0.70
g0 0.65
96 0.60
112 055
128 0.50
144 0.50
160 0.50

125



FAQ's — 8.1
(Frequently Asked Questions)

Q: What bikes does the Screamin' Eagle EFI Tuner work with?
A: 2001 and later EFI Softail models, 2002 and later EFI Touring models, 2004 and Later EFI
Dyna Models, and 2002 and Later V-Rod Models.

Q: Will the Screamin' Eagle EFI Tuner work on Buell Motorcycles?
A: Not at this time.

Q: Can the user program more than one bike?

A: No. The Screamin' Eagle EFI Tuner Interface Module is a "single unit" design that
permanently "mates" itself to the first ECM that it communicates with. The Interface Module
can then be used an infinite number of times to program or record data with it's ECM mate,
but will not be able to communicate with any other ECM's.

Q: How do | choose a starting calibration?

A: If you know what Screamin' Eagle components are installed in your engine then refer to
section 9.1, Screamin' Eagle Calibration Information in this User's Manual. You should install
the Screamin' Eagle calibration file that exactly, or best matches your cam profile, cylinder
head configuration and engine displacement. Example: You are installing Screamin' Eagle
performance accessories into a 2001 or later Softail motorcycle. The accessories include a
SE 257 cam set, Screamin' Eagle Performance cylinder heads and big bore cylinders and
pistons. Referring to the Screamin’ Eagle Calibration Descriptions Table on page 9.1, the
best Screamin' Eagle calibration to start with would be number 105HB025.

Q: What if | forget how to adjust a parameter while | am in Tuning Mode?

A: Three suggestions: 1) You can have the User's Manual open while you are tuning and can
refer to it at any time, 2) you can click Help in the menu bar of the Tuning Mode and Data
Mode programs, or 3) you can print the User's Manual from the AdobeTM 5.0 Reader
program that is included in the Screamin' Eagle EFI Tuner CD for a permanent hard copy to
refer to.

Q: When do | actually Program the ECU? Does my bike need to be connected to the
computer in order for me to change the numbers in the table?

A: You can edit the supplied calibrations at your desk, without having your computer
connected to the motorcycle. You connect your computer to the bike when you want to load a
new program into your motorcycle's ECU.

Q: How long can I record in Data Mode?
A: The recording time is unlimited, but Data Mode will only play back the first 32,767 records
of data that is collected. The full-speed data collection rate (approximately 15 frames per
second for dyno data), will give 36 minutes of continuous data recording. When recording
engine data or engine with O2 data, the data collection rate is slower (roughly 5.6 frames per
second), which gives 97 minutes of continuous data.

Continued on next page

126



FAQ's — 8.2

Q: Can | use this tool with a Turbo-charged or Super-charged bike?
A: No, the Screamin' Eagle EFI Tuner is not written to deal with a 3-atmosphere range of
intake pressure.

Q: What does VE mean?

A: VE represents Volumetric Efficiency. VE is the percentage rating of how much air is
flowing through the engine while running as compared to its theoretical capacity. For
example, an engine with a displacement of 88-cubic inches running at 5600 rpm at full throttle
has a theoretical airflow capacity of 100% when it flows about 143-cubic feet of air per
minute, (cfm). If the same engine flows 107cfm at 5600 rpm it would have a VE of about
75%. The ECM of the ESPFI system uses the VE values to calculate the amount of fuel that
it delivers.
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AFR — Air-Fuel Ratio: The ratio, by weight of air to fuel.

BAS — Bank Angle Sensor — the sensor located in the turn signal module that sends a
signal to the ECM if the bike leans over more than 45° from vertical.

BPW — Base Pulse Width: The length, in time, that the fuel injector opens to deliver fuel.
Usually expressed in milliseconds, (1/1000 of a second)

CKP — Crank Position Sensor — the sensor that provides input signals to the ECM to
indicate engine rpm, (how fast the engine is running in Revolutions Per Minute).

Detonation — an uncontrolled, violent burning of fuel resulting in colliding flame fronts
DTC — Diagnostic Trouble Code

ECM — Electronic Control Module — the brain of the electronic fuel injection system that
collects input signals from multiple sensors, makes decisions and sends output signals to
deliver fuel and spark to the engine.

ECT — Engine Coolant Temperature sensor

EFI — Electronic Fuel Injection

ESPFI — Electronic Sequential Port Fuel Injection — a system that delivers fuel to each
individual cylinder at a precise time.

ET — Engine Temperature

EVAP — Evaporative - A system used to prevent fuel vapor from escaping into the
atmosphere. Typically includes a charcoal canister to store fuel vapors. California vehicles.

FP — Fuel Pump

HP — Horsepower — a measure of mechanical power, the work an engine performs. One
horsepower equals 33,000 ft-Ib of work performed in 1-minute. Calculated as torque X
engine rpm divided by 5252.

IAC — Idle Air Control — an electric valve that’s threaded, (each rotation is a “step”) and
controlled by output signals from the ECM to open and close as needed and allow enough air
into the engine for starting and idle operation

IAT — Intake Air Temperature sensor — provides input signals to the ECM as it reacts to the
temperature of the air entering the engine.
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lon Sensing System — the system that uses ion-sensing technology to detect detonation or
engine misfire in either the front or rear cylinder by monitoring the electrical energy at the
spark plug following every timed spark.

Look-up Tables — AKA: Tuning Tables — the tables that the ECM uses to make decisions
on fuel and spark delivery

MAP - Manifold Absolute Pressure — the sensor that provides the ECM with an indication of
engine load. Reacts to intake manifold pressure and ambient barometric pressure.

Millisecond — 1/1000™ of second
MPG — Mile Per Gallon — an indication of fuel consumption
OBD - On Board Diagnostic

Open Loop Control — When the ECM monitors sensors positioned on the intake side of the
engine and does not monitor the end result of internal combustion at the exhaust.

PN — Part Number

Pulse-width — a unit of measure for the length of time that the fuel injector remains open,
usually measured in milliseconds

RPM — Revolutions Per Minute

Sequential Port Fuel Injection — When the injector nozzle is positioned in the manifold near
the intake valve and is precisely timed to deliver fuel to each cylinder.

Speed/Density System — The type of fuel injection system that monitors manifold absolute
pressure, intake air temperature, throttle position and engine rpm to calculate the amount of
oxygen entering the engine.

TDC — Top Dead Center - The position of the crankshaft when the piston of interest is at its
closest position to the cylinder head.

Torque — twisting force — in an internal combustion engine torque is measured engine at
the crankshaft or final drive as the twisting force created by the expansion of gases in the
event of combustion.

TPS — Throttle Position Sensor — the sensor that provides input signals to the ECM that

indicates the throttle opening, if the throttle is opening or closing, and how fast it's opening or
closing.
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VE — Volumetric Efficiency — is a percentage rating of how much air is flowing through the
engine while running as compared to its theoretical capacity. For example, an engine with a
displacement of 88-cubic inches running at 5600 rpm at full throttle has a theoretical airflow
capacity of 100% when it flows about 143-cubic feet of air per minute, (cfm). If the same
engine flows 107cfm at 5600 rpm it would have a VE of about 75%.

VSS — Vehicle Speed Sensor — the sensor that provides input signals to the ECM to indicate
if the bike is moving or sitting still and, if moving, at what speed.

WOT — Wide Open Throttle — when the throttle is 100% open.
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