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MODEL YEAR 2005 SOFTWARE UPDATES

• ‘Copy and Paste’ has been implemented in this version. Single cells, multiple cells, and whole
tables can now be copied from one calibration and pasted onto another. ‘Ctrl-C’ and ‘Ctrl-V’
short cuts work the same as other Windows programs.

• The ‘Edit’ menu now includes a ‘View and Edit Item Tuning Comments . . . ‘ selection. This is a
place to put notes about the table you are presently working on. Each table can have its own
set of notes and these notes are saved with the calibration file.

• Hot Keys" are still available.
"Ctrl-L" – opens the Load file dialog box
"Ctrl-S" – opens the Save dialog box
"Ctrl-P" – opens the Program dialog box
"Ctrl-X" – opens the Exit dialog box
The "-" key will decrement the values in a highlighted cell or group of cells
The "+ " or"=" key will increment values in a highlighted cell or group of cells

• To re-size screens, simply drag the corner.

• In “Basic Mode” when you change a value and save, changes remain visible, rather 
than defaulting.
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The Screamin’ Eagle EFI Race 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 2001 and later Softail and 2002 and later Touring model
motorcycles, (from here on referred to as the “current ESPFI” system.

INTRODUCTION
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• 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 2001 and Later 
EFI-equipped Softail models, 2002 and Later EFI-equipped Touring models, 2004 
and Later Dyna models, and 2002 and Later V-Rod models.

- User’s manual

• Computer Interface Module

• Specialized Cable to connect Computer Interface to Data connector on vehicle

• 9-pin male-to-female Serial Port to connect Computer Interface to your computer

This product is designed for Race Use Only

KIT CONTENTS
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Do not install the EFI Race 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 Race 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 Race Tuner system may reduce or void the Limited
Warranty Coverage.

This Screamin’ Eagle EFI Race Tuner system allows the engine to reach optimum RPM. It is
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.

DISCLAIMER & WARNINGS
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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 Race Tuner, it is likely that some, or all of the information in the next chapter;
Introduction to Harley-Davidson EFI 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:

Fourth – Use this Manual as a Reference Tool

The Screamin’ Eagle EFI Race 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.

HOW TO USE THIS MANUAL
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How It Works

B e f o re discussing how the Screamin’ Eagle EFI Race Tuner kit works it is important to understand
how the Electronic Fuel Injection system functions on 2001 and Later EFI-equipped Softail 
models, 2002 and Later EFI-equipped Touring models, 2004 and Later Dyna models, and 2002
and Later V-Rod models. That said, it is assumed that the user of this pro d u c t 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 select 2001 and Later EFI-equipped Softail
models, 2002 and Later EFI-equipped Touring models, 2004 and Later Dyna models, and 2002
and Later V-Rod models.

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. 

HARLEY-DAVIDSON EFI SYSTEMS
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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 45º 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.

Ion 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.

HARLEY-DAVIDSON EFI SYSTEMS – CONT’D
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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 system. And,
like our own brain, it has memories and it makes decisions.
The ECM memories are located in Look-up tables, (see 
example Air Fuel Ratio table to right.) The ECM uses several
different Look-up tables to make decisions on fuel and spark
management. The Look-up tables that are in constant use by
the ECM are the VE, (Volumetric Efficiency,) AFR, (Air Fuel
Ratio) and Spark Advance tables.

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 diff e rent engine rpm and throttle positions.

The ECM also monitors the intake air temperature and manifold absolute pre s s u re, which pro v i d e
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.

HARLEY-DAVIDSON EFI SYSTEMS – CONT’D
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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 rpm 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

HARLEY-DAVIDSON EFI SYSTEMS – CONT’D
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• 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 rpm 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. 

HARLEY-DAVIDSON EFI SYSTEMS – CONT’D

ECM Refers to: When: Other Factor: Purpose:
Cranking Fuel Table Engine is being started Engine Temperature To increase fuel 

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 Temperature To keep idle rpm at 
desired speed as 
engine warms up 

Intake Air Throttle is closed Engine Temperature To allow enough air
Control Table into the engine for cold

engine idle

Introduction – 2.5
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Heat Management System

The ESPFI systems on 2002 Touring and Softail series bikes 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 300º 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.

Phase III: 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.

HARLEY-DAVIDSON EFI SYSTEMS – CONT’D
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Equipment Needed

The Screamin’ Eagle EFI Race 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

• Display Resolution 800 x 600 or above, 1024 x 768 recommended

• One available serial RS-232 Communication port

Memory:
• Win NT 4.0 – 64 MB

• Win 2000/ME/XP – 128M

• Hard Drive Space Required: 10 MB

Note: The requirement for a RS-232 serial port. Use of a USB serial port converter is not 
supported and is not guaranteed to work due to communication timing requirements.

Installation of Screamin’ Eagle EFI Race 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.
• Within a few seconds, the install screen should appear. Click on the Install Products button

to bring-up the installation options.

• 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 early Windows 95 machines, 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

INSTALLING SOFTWARE

Installing Software – 3.1
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Getting Started

The EFI Race 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.

Note: The first time the Screamin’ Eagle EFI Race 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 EFI Race Tuner will remember the last position of all forms and return to
them the next time the program is started.

INSTALLING SOFTWARE – CONT’D

Installing Software – 3.2
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Tuning Mode Programs

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 Race 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 9-Tuning 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

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.

OVERVIEW OF SOFTWARE PROGRAMS

Installing Software – 3.3
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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.

OVERVIEW OF SOFTWARE PROGRAMS – CONT’D

Installing Software – 3.4

21



OPENING TUNING PROGRAM & SELECTING FILE

22
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TUNING MODES & LIMITS

Basic Tuning Mode – 4.2
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MENU BAR FUNCTIONS

Basic Tuning Mode – 4.3
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LOAD & SAVE TUNING FILES

Basic Tuning Mode – 4.4
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PRINTING TUNING TABLES

Basic Tuning Mode – 4.5
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PROGRAMMING ECM

Basic Tuning Mode – 4.6
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PROGRAMMING ECM – CONT’D

Basic Tuning Mode – 4.7
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PROGRAMMING ECM – CONT’D
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EDIT FILE COMMENTS & PART NUMBER

Basic Tuning Mode – 4.9
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SELECT DISPLAY COLORS

Basic Tuning Mode – 4.10
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MAIN FUEL TABLE

Basic Tuning Mode – 4.11
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MAIN FUEL TABLE – CONT’D

Basic Tuning Mode – 4.12
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MAIN SPARK TABLE

Basic Tuning Mode – 4.13
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MAIN SPARK TABLE – CONT’D
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3-D GRAPH

Basic Tuning Mode – 4.15
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ECM TUNING CONSTANTS WINDOW

Basic Tuning Mode – 4.16

37



OPENING TUNING PROGRAM
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TUNING MODE & LIMITS

Advanced Tuning Mode – 5.2
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MENU BAR

Advanced Tuning Mode – 5.3
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MENU BAR – CONT’D

Advanced Tuning Mode – 5.4
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LOAD & SAVE TUNING FILES

Advanced Tuning Mode – 5.5
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PRINTING TABLES

Advanced Tuning Mode – 5.6
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PROGRAM ECM

Advanced Tuning Mode – 5.7
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PROGRAM ECM – CONT’D
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PROGRAM ECM – CONT’D
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EDIT FILE COMMENTS & PART NUMBERS
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SELECT DISPLAY COLORS & SIZE
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AIR-FUEL RATIO TABLE
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VE FRONT/REAR CYLINDER TABLE
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SPARK ADVANCE – FRONT/REAR CYLINDER TABLE

Advanced Tuning Mode – 5.14
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WARMUP ENRICHMENT TABLE

Advanced Tuning Mode – 5.15
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CRANKING FUEL TABLE
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IDLE RPM TABLE
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IAC WARMUP STEPS TABLE
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ECM TUNING CONSTANTS SCREEN

Advanced Tuning Mode – 5.19
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TABLE COMPARISON COMMANDS

Advanced Tuning Mode – 5.20
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2-D & 3-D GRAPH SCREEN

Advanced Tuning Mode – 5.21
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Sophisticated On-Board Data Acquisition
The Harley-Davidson Screamin’ Eagle Data Mode Program is a complete software application
that can be used to re c o rd over 20-diff e rent types of engine and vehicle data on fuel injected- 2001
and later Softail series vehicles and 2002 and later Touring series vehicles. 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.

INTRODUCTION TO THE SCREAMIN’ EAGLE 
EFI RACE TUNER DATA MODE

Data Mode – 6.1
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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 p rogram estimates the distance traveled between 2 user-selected re c o rd e d
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 3rd 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 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 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 re c o rd e d
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:

INTRODUCTION TO THE SCREAMIN’ EAGLE 
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LAUNCHING PROGRAM & OPENING DATA FILES
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DATA MODE BASICS

Data Mode – 6.4

62



DATA MODE BASICS – CONT’D
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MAIN DISPLAY DESCRIPTIONS
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MAIN DISPLAY DESCRIPTIONS – CONT’D
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STATUS BIT NAMES
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PLAYBACK CONTROL CENTER
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GRAPH CONTROL
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GRAPH CONTROL – CONT’D
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RECORDING DATA FILES
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RECORDING DATA FILES – CONT’D

Data Mode – 6.13
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RECORDING DATA FILES – CONT’D

Data Mode – 6.14
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RECORDING DATA FILES – CONT’D

Data Mode – 6.15
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RECORDING DATA FILES – CONT’D
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PRINTING DATA RECORD
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EXPORTING DATA FILES
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EXPORTING DATA FILES – CONT’D
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ENTER/VIEW COMMENTS
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DTC CODE
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TIME TO DISTANCE ESTIMATOR
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QUARTER MILE CALCULATOR
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DYNO HORSEPOWER ESTIMATOR
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DYNO HORSEPOWER ESTIMATOR – CONT’D
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DYNO HORSEPOWER ESTIMATOR – CONT’D
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DYNO HORSEPOWER ESTIMATOR – CONT’D
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DYNO HORSEPOWER ESTIMATOR – CONT’D
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EFI RACE TUNING GUIDE 

Introduction to EFI Race Tuning
The Screamin’ Eagle EFI Race 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 EFI system. The vehicle’s EFI system remains just as dependable as it was stock.

What Can the Screamin’ Eagle EFI Race 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 I or Stage II 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 Race 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 Race
Tuner the user can edit up to 9-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 EFI Race 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 Race 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
S c reamin’ Eagle equipped engine usually re q u i res only minor adjustments. B e f o re 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 func-
tions, to be able to tune it successfully.
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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 Race Tuning with Basic Tuning Mode By Feel on Closed-course Track

2. EFI Race Tuning with Advanced Tuning Mode & Data Mode on Closed-course Track

3. EFI Race 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:
1. Where do I start?

2. Why would I want to adjust the AFR?

3. How would I adjust the AFR?

4. Why would I want to adjust the spark timing?

5. How would I adjust spark timing?

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 Race 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 rpm’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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Consistencies and Concerns in Testing

The EFI Race 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 Race 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 Race
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
Race 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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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.
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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 v a p o r 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 drop sout.

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 at 12.8 to 1 AFR is preferred

• Severe loads at 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 I Want to Adjust the AFR?

Each motorcycle, (and each cylinder of an engine) has its own unique re q u i rement for the amount
of fuel that would achieve maximum performance. That’s where the Screamin’ Eagle EFI Race
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.
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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

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
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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 Race
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 rpm 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 Race
Tuner to achieve the performance desired.

• Retest bike to determine if additional tuning adjustments are needed.

EFI RACE TUNING WITH BASIC TUNING 
MODE BY FEEL ON CLOSED-COURSE TRACK

EFI Race Tuning Guide – 7.7

94



Where do I 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 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.

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 II 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 Race
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 Ion 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.
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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:It is illegal to operate a motorcycle with certain performance accessories, including, 
but not limited to the Screamin’ Eagle EFI Race 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
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 on the following page.
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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 Race Tuner Data Mode.

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
c l o s e d - c o u r s e 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 I 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 Race 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
Race Tuner Basic Tuning Mode.

How would I 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.
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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 colore d
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 I Would Adjust Spark Timing.)

EFI RACE TUNING WITH BASIC TUNING 
MODE BY FEEL ON CLOSED-COURSE TRACK – CONT’D

EFI Race Tuning Guide – 7.12

99



Why Would I 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 Race 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 Race Tuner
Basic Tuning Mode; Main Spark Table.

How Would I 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.
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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 rpm 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.

What Do I 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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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 Race Tuner Data Mode. With the
Data Mode the user can view ECM engine data as either numbers or graphs and use Data Mode
i n t e rnal 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 Race 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.

Where do I 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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Inspect and Prepare Bike for Testing

1. 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.

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 II 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 Race
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. Make sure that Knock Control is Enabled using the ECM Tuning Constants selection in 
the Basic Tuning Mode. The Ion 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: It is illegal to operate a motorcycle with certain performance accessories, including, but
not limited to the Screamin’ Eagle EFI Race Tuner system because some performance acces-
sories 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
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.

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.

EFI RACE TUNING WITH ADVANCED TUNING 
MODE & DATA MODE ON CLOSED-COURSE TRACK – CONT’D

EFI Race Tuning Guide – 7.17

104



If Undesirable Symptoms Were Noted, 
Record ECM Engine Data Using Data Mode Program

1. Connect computer and Screamin’ Eagle EFI Race 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 I Want to Adjust the AFR?

If your performance tests indicated an undesirable symptom of a rich or lean AFR condition
you should adjust the ECM Tuning Tables with the Screamin’ Eagle EFI Race 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
Race 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.
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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 Ion 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 246º F, which indicates engine is at 
operating temperature, not excessively hot.

4. N o t e 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 rpm 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.
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How Would I 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 rpm, 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: 

• Use the Air-Fuel Ratio Tuning Table to edit both front and rear cylinder at the same time.

• Use the Front & Rear Cylinder VE Tuning Tables to edit front and rear cylinders individually.

See EFI Race 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 rpm 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.
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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.

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 & Programming ECM for directions.
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Why Would I 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 re c o rding 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 re t a rding the ignition
timing to counter it. Most often this is the result of detonation, which is an uncontro l l e d burn in the
combustion chamber that causes colliding flame fronts. It can be caused by spark timing that’s
too advanced. See example below.
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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 rpm, 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 decre-

menting 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 f rom 3700 to 5300 rpm and 100 kPa MAP by decre m e n t i n g
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 dire c t i o n s .

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.
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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
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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 Race 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.
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Where do I 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 a thorough inspection of the bike before performance testing by following the dire c t i o n s
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 II 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 Race
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 I n f o r m a t i o n . O r, open the Comments Window in the Basic or Advanced Tu n i n g
Mode pro g r a m s 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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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 Race 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.

3. Connect AFR meter probes according to manufacturer’s instructions.

4. Carry out a Steady throttle/Light load cruising test in 1st, 3rd & 5th gears at various engine
r p m ’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.

Measure AFR and note readings. The AFR at Steady Throttle & Light to Moderate load is
usually best in a range of 13.5 - 14.5 to 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 – 12.8 to 1 AFR.
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Why Would I 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 I 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: 13.5 – 14.5 to 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.
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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.
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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 13.5 AFR 

using the increment/decrement boxes, (see example below). This will tell the ECM to 
calculate fuel delivery under all conditions to achieve a 13.5 to 1 AFR. Program ECM with 
this new tuning table.
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Example 3: You have built a new engine configuration – cont.

2. Perform a complete set of tests while measuring front and rear cylinder AFR with a 2-probe
AFR meter

3. Adjust VE Front and Rear Cylinder Tuning tables as necessary to produce a measured 13.5
AFR in both the front and rear cylinders, (using the 2-probe AFR meter) at all engine rpm’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.

4. When you have finished adjusting the VE Tables to achieve a measured 13.5 AFR, then load
the Tuning file into the Advanced Tuning Mode and open the Air-Fuel Ratio Tuning Table, (it
should still indicate 13.5 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

5. 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.

6. When you have achieved the measured AFR objectives, use the dyno to measure power out-
put and adjust the fuel delivery with the Air-Fuel Ratio Tuning Table in the Advanced Tuning
Mode to achieve maximum power.

EFI RACE TUNING WITH ADVANCED TUNING 
MODE, CHASSIS DYNAMOMETER & AFR METER – CONT’D

EFI Race Tuning Guide – 7.31

118



Why Would I 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 re c o rding 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 re t a rding the ignition
timing to counter it. Most often this is the result of detonation, which is an uncontro l l e d burn in the
combustion chamber that causes colliding flame fronts. It can be caused by spark timing that’s
too advanced. See example below.
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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.
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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 14.5 to 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.

• 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
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This section will provide information on how to use the Advanced Tuning Mode tables for:
• Cranking Fuel

• Warmup Enrichment

• Idle RPM

• IAC Warmup Steps

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 for less

cranking fuel

• If engine is hard starting and no fuel odor is noticed, increment injector pulse width for more
cranking fuel

MISCELLANEOUS TUNING
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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 – incre m e n t

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.

MISCELLANEOUS TUNING – CONT’D
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Idle 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 pro b l e m s .
• 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

MISCELLANEOUS TUNING – CONT’D
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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

MISCELLANEOUS TUNING – CONT’D
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Q: What bikes does the Screamin’ Eagle EFI Race Tuner work with?
A: 2001 and later Softail models and 2002 and later Touring models.

Q: Will the Screamin’ Eagle EFI Race Tuner work on Buell and/or V-Rod?
A: Not at this time.

Q: Can the user program more than one bike?
A: No. The Screamin’ Eagle EFI Race 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 I 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 3286102A.

Q: What if I forget how to adjust a parameter while I 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 Race Tuner CD for a permanent hard
copy to refer to.

Q: When do I 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 pro g r a m
into your motorcycle’s ECU.

Q: How long can I record in Data Mode?
A: As long as MS Windows will allow. Practically, this means 30 minutes, since Windows 

generally crashes after about 30 minutes of recording.

FAQ’S

FAQ’s (Frequently Asked Questions) – 8.1
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Q: Can I 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.

FAQ’S – CONT’D

FAQ’s (Frequently Asked Questions) – 8.2
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1) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 1 in EFI Race Tuner 
Configuration: 1450 SE A/C & Mufflers
File Name 2001-2004 Models: 105HO103.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HO103.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE II Slip-Fit Mufflers P/N 80448-03 or 80258-99A

2) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 2 in EFI Race Tuner
Configuration: 1550 SE A/C & Mufflers
File Name 2001-2004 Models: 105HP103.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HP103.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE 1550 Flat Top Pistons P/N 22851-99A
• SE II Slip-Fit Mufflers P/N 80448-03 or 80258-99A

3) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 3 in EFI Race Tuner
Configuration: 1550 Stage 2 with or without Performance Heads
File Name 2001-2004 Models: 105HD019.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HD019.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE 1550 Flat Top Pistons P/N 22851-99A
• SE Performance Heads P/N 16952-99A or 16953-99A (or Stock Heads)
• SE 203 Cams P/N 25937-99B
• SE II Slip-Fit Mufflers P/N 80448-03 or 80258-99A

4) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 4 in EFI Race Tuner
Configuration: 1550 High Output
File Name 2001-2004 Models: 105HB025.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HB025.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE High-Compression Forged Pistons P/N 22868-00
• SE Performance Heads P/N 16952-99A or 16953-99A
• SE 257 Cam P/N 25155-00
• SE II Slip-Fit Mufflers P/N 80448-03 or 80258-99A

LIST OF SCREAMIN’ EAGLE 
ACCESSORIES BY CALIBRATION

Calibration Information – 9.2
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5) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 5 in EFI Race Tuner
Configuration: 1690 Stroker High Output
File Name 2001-2004 Models: 105HK034.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HK034.XXX.MT5
Components:
• SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE Stroker Forged Pistons P/N 22942-00
• SE 258 Cam P/N 25137-00
• SE Air Cleaner P/N 29440-99B
• SE Performance Heads P/N 16952-99A or 16953-99A
• SE II Slip-fit Mufflers P/N 80448-03 or 80258-99A

6) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 17 in EFI Race Tuner
Configuration: 1550 HTCC
File Name 2001-2004 Models: 105LK010.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LK010.XXX.MT5
Components:
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE HTCC Piston Kit P/N 22439-00A
• SE 251 Cam P/N 25121-03
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE Performance HTCC Heads P/N 16933-99A or 16926-99A
• SE HTCC Intake Manifold Kit P/N 29608-02
• SE II Slip Fit Mufflers P/N 80445-03 

7) Application: 2001 –2005 Softail and 2004 – 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 18 in EFI Race Tuner
Configuration: 1690 Super High-Output w/ SE Pro 2-into-1 Tunable Exhaust
File Name 2001-2004 Models: 105LM006.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LM006.XXX.MT5
Components:
• SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE HTCC Piston Kit P/N 22439-00A
• SE 257 Cam P/N 25155-00
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 103+ Performance Heads P/N 17071-03 or 17072-03
• SE Pro 2-into-1 Tunable Exhaust P/N 80093-03 (26 discs, p/n 80110-03) for Softails and P/N
80091-03 (26 discs, p/n 80110-03) for Dynas

LIST OF SCREAMIN’ EAGLE 
ACCESSORIES BY CALIBRATION – CONT’D

Calibration Information – 9.3
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8) Application: 2005 CVO FLSTFSE Softail
Calibration # 19 in EFI Race Tuner
Configuration: 1690 CVO FLSTFSE Softail & Mufflers
File Name 2001-2004 Models: 105MK004.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127MK004.XXX.MT5
Components:
• SE II Slip-fit Mufflers P/N 80448-03

9) Application: 2002 –2003 Touring
Calibration # 6 in EFI Race Tuner
Configuration: 1450 SE A/C & Mufflers
File Name 2002-2003 Models: 105HM004.XXX.MT5
File Name 2002-2003 Models with 2005 ECM: 127HM005.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE Performance Touring Mufflers P/N 65115-98B

10) Application: 2002 –2003 Touring
Calibration # 7 in EFI Race Tuner
Configuration: 1550 SE A/C & Mufflers
File Name 2002-2003 Models: 105HN004.XXX.MT5
File Name 2002-2003 Models with 2005 ECM: 127HN005.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE 1550 Flat Top Pistons P/N 22851-99A
• SE Performance Touring Mufflers P/N 65115-98B

11) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 8 in EFI Race Tuner
Configuration: 1450 SE A/C and Mufflers
File Name 2001-2004 Models: 105LF003.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LF004.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE Performance Touring Mufflers P/N 65115-98B or 65116-98A

LIST OF SCREAMIN’ EAGLE 
ACCESSORIES BY CALIBRATION – CONT’D

Calibration Information – 9.4
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12) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 9 in EFI Race Tuner
Configuration: 1550 SE A/C and Mufflers
File Name 2001-2004 Models: 105LG003.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LG004.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1150 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE 1150 Flat Top Pistons P/N 22851-99A
• SE Performance Touring Mufflers P/N 65115-98B or 65116-98A

13) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 10 in EFI Race Tuner
Configuration: 1550 Stage 2
File Name 2001-2004 Models: 105EV100.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127EV100.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE 1550 Flat Top pistons P/N 22851-99A
• SE 203 Cams P/N 25937-99B
• SE Performance Touring Mufflers P/N 65115-98B or 65116-98A

14) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 11 in EFI Race Tuner
Configuration: 1550 High Output
File Name 2001-2004 Models: 105HG018.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HG019.XXX.MT5
Components:
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE High-Compression Forged Pistons P/N 22868-00
• SE Performance Heads P/N 16952-99A or 16953-99A
• SE 257 Cam P/N 25155-00
• SE Performance Touring Mufflers P/N 65115-98B or 65116-98A

LIST OF SCREAMIN’ EAGLE 
ACCESSORIES BY CALIBRATION – CONT’D

Calibration Information – 9.5
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15) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 12 in EFI Race Tuner
Configuration: 1690 Stroker High Output
File Name 2001-2004 Models: 105HL025.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HL026XXX.MT5
Components:
• SE 103 Cl Stroker Flywheels or P/N 23600-00 or 23703-02
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE Stroker Forged Pistons P/N 22942-00
• SE 258 Cam P/N 25137-00
• SE Air Cleaner P/N 29440-99B
• SE Performance Heads P/N 16952-99A or 16953-99A
• SE Performance Touring Mufflers P/N 65115-98B or 65116-98A

16) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 20 in EFI Race Tuner
Configuration: 1550 HTCC
File Name 2001-2004 Models: 105LJ011.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LJ011.XXX.MT5
Components:
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE HTCC Piston Kit P/N 22439-00A
• SE 251 Cam P/N 25121-03
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE Performance HTCC Heads P/N 16933-99A or 16926-99A
• SE HTCC Intake Manifold Kit P/N 29608-02
• SE Touring Muflers P/N 65115-98B and 65309-96 

17) Application: 2004-2005 Touring, 2001 – 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 21 in EFI Race Tuner
Configuration: 1690 Super High Output
File Name 2001-2004 Models: 105LL005.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LL005.XXX.MT5
Components:
• SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
• SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
• SE HTCC Piston Kit P/N 22439-00A
• SE 257 Cam P/N 25155-00
• SE Air Cleaner and Breather Kit P/N 29440-99B
• SE 103+ Performance Heads P/N 17071-03 or 17072-03
• SE Touring Muflers P/N 65115-98B and 65309-96 
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18) Application: 2003 FLHRSEi2, 2004 FLHTCSE, and 2005 FLHTCSE2

Calibration # 13 in EFI Race Tuner
Configuration: 1690 CVO with SE A/C and Mufflers
File Name 2001-2004 Models: 105HX021.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127HX021.XXX.MT5
Components:
• SE Air Cleaner P/N 29440-99B
• SE Slip-Fit Mufflers P/N 65115-98B

19) Application: 2002 – 2005 VSRC (2002 requires IAT Relocation Kit)
Calibration # 14 in EFI Race Tuner
Configuration: HDI Slip-Fit Mufflers and SE A/C
File Name 2002-2004 Models: 105NG002.XXX.MT5
File Name 2005 Models / ‘02-‘04 Models with 2005 ECM: 127NG002.XXX.MT5
Components:
• SE Performance Air Cleaner P/N 29793-02
• SE Slip-fit Muffler Kit P/N 65030-02

20) Application: 2002 – 2005 VSRC (2002 requires IAT Relocation Kit)
Calibration # 15 in EFI Race Tuner
Configuration: Domestic Slip-Fit Mufflers and SE A/C
File Name 2002-2004 Models: 105NE002.XXX.MT5
File Name 2005 Models / ‘02-‘04 Models with 2005 ECM: 127NE002.XXX.MT5
Components:
• SE Performance Air Cleaner P/N 29793-02
• SE Slip-fit Muffler Kit P/N 65030-02

21) Application: 2002 – 2005 VRSC (2002 requires IAT Relocation Kit)
Calibration # 16 in EFI Race Tuner
Configuration: Domestic 16 Gauge Double Barrel Mufflers and SE A/C
File Name 2002-2004 Models: 105NF002.XXX.MT5
File Name 2005 Models / ‘02-‘04 Models with 2005 ECM: 127NF002.XXX.MT5
Components:
• SE Performance Air Cleaner P/N 29793-02
• SE 16 Gauge Double Barrel Muffler Kit P/N 64798-02

22) Application: 2005 VRSCSE 
Calibration # 22 in EFI Race Tuner
Configuration: CVO 1250cc, SE A/C, and Slip Fit Mufflers
File Name 2005 Models / ‘02-‘04 Models with 2005 ECM: 127XP001.XXX.MT5
Components:
• SE Performance Air Cleaner P/N 29793-02
• Slip Fit Mufflers P/N 65030-02
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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 45º 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-lb 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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Ion 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 – 1/1000th 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 Fforce – 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.

T P S – 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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AFR - Air-Fuel Ratio. . . . . . . . . . 20, 49, 91, 92, 
. . . . . . . . . . . . . . . . . . . . . . . 93, 107, 115, 134

AFR meter . . . . . . . . . . . . . . . . . . . . 112 to 121
Air density . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
BAS – Bank Angle Sensor . . . . . . . . . . . . . . 13
Chassis dynamometer . . . . . . . 14, 90, 91, 112
Crank Position Sensor . . . . . . . . . . . . . 12, 134
Cranking compression . . . . . . . . . . . . . . . . . 90
Cranking Fuel . . . . . . . . . . . 16, 20, 53, 89, 122
Cruising. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Cylinder leak-down test . . . . . . . . . . . . . . . . 90
Decay Time . . . . . . . . . . . . . . . . . . . . . . . . . 123
Detonation. . 13, 95, 103, 105, 106, 109, 119, 134
DTC. . . . . . . . . . . . . . . . . . . . . . . . . 59, 79, 134
Elapsed time . . . . . . . . . . . . . . . . . . . . . . . . . 60
Electric Fuel Pump . . . . . . . . . . . . . . . . . . . . 13
Electronic Control Module . . . . . . . . . . 12, 134
ET – Engine Temperature . . . . . . . . . . . 13, 134
Exhaust reversion . . . . . . . . . . . . . . . . . . . . . 90
Forces of acceleration . . . . . . . . . . . . . . . . . 60
Frame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Frictional losses . . . . . . . . . . . . . . . . . . . . . . 91
Fuel Injectors . . . . . . . . . . . . . . . . . . . . . . . . 13
Fuel Pressure Regulator . . . . . . . . . . . . . . . . 13
Heat Management System . . . . . . . . . . . . . . 17
IAC . . . . . . . . . . . 14, 16, 20, 55, 122, 125, 134
IAT – Intake Air Temperature. . . . . . 13, 15, 134
Idle RPM . . . . . . . . . . . . . . . . . . . . . 20, 54, 124

Injector pulse width . . . . . . . . . . . . . . . 16, 122
Interface Module . . . . . . . . . . . . . . . . . . . . . . . 9
Ion Sensing System . . . . . . . . . . . . . . . 13, 135
Knock Control. . . . . . . . . . . . . . . . 95, 103, 113
Knock Retard Activity . . 105, 109, 110, 119, 120
Load Tuning File . . . . . . . . . . . . . . . . . . . . . . 22
Look-up tables . . . . . . . . . . . . . . . . . 14, 15, 16
Manifold Absolute Pressure (MAP) . . . . . . . . . . 
. . . . . . . . . . . . . . . . . 13, 95, 97, 103, 113, 135

MAP Table. . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Open Loop Control . . . . . . . . . . . . . . . . 12, 135
Operating temperature . . . . . . . . . . . . . . . . . 13
Pulse-width . . . . . . . . . . . . . . . . . . 13, 16, 135
Revolutions Per Minute. . . . . . . . . . . . . . . . . 12
Sequential Port Fuel Injection . . 8, 12, 134, 135
Speed/Density System . . . . . . . . . . . . . 12, 135
Stoichiometric . . . . . . . . . . . . . . . . . . . . . . . . 92
Symptoms of a Rich or Lean AFR . . . . . . . . 93
Throttle Position . . . . . . . . . . . . . . . . . . . 13, 95
Time to Distance. . . . . . . . . . . . . . . . . . . 60, 80
Tire pressure . . . . . . . . . . . . . . . . . . . . . . . . . 91
TP – Throttle Position Sensor . . . . . . . . . . . . 13
Tuning Environment . . . . . . . . . . . . . . . . . . . 89
Tuning limits . . . . . . . . . . . . . . . . . . . . . . . . . 23
VE – (Volumetric Efficiency) . . . . . . . . . . 14,135
VSS – Vehicle Speed . . . . . . . . . . . . . . . . . . 13
Warmup Enrichment . . . . . . . . . . . . 16, 52, 123
Wind drag . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
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