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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 ltem 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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INTRODUCTION

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.



KIT CONTENTS

¢ 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
EFl-equipped Softail models, 2002 and Later EFl-equipped Touring models, 2004
and Later Dyna models, and 2002 and Later V-Rod models.

- User’s manual
e 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

. o $\ /4
This product is designed for Race Use Only ‘:‘ Q?



DISCLAIMER & WARNINGS

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.
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How To Use This Manual — 1.1

HOW TO USE THIS MANUAL

First - Read the Introduction to Harley-Davidson EFl 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:

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

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

Lt AR DS R L A

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

T T T

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.

11



Introduction — 2.1

HARLEY-DAVIDSON EFlI SYSTEMS

How It Works

Before 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 EFl-equipped Softail
models, 2002 and Later EFl-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 product has a thorough
understanding of internal combustion engine operation.

Harley-Davidson Electronic Sequential Port Fuel Injection System,
(ESPFI)

This completely new engine management system was released starting with select 2001 model
year Softail motorcycles. This system is a speed/density, open loop, sequential port fuel injection
design that also controls spark timing and spark intensity.

Speed/Density System — When the ECM monitors manifold air pressure, air temperature,
throttle position and engine rpom 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 EFl-equipped Softail
models, 2002 and Later EFl-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.

12



Introduction — 2.2

HARLEY-DAVIDSON EFlI SYSTEMS

MAP - Manifold Absolute Pressure — This sensor provides input signals to the ECM and reacts
to intake manifold pressure and ambient barometric pressure. Intake manifold pressure reflects
changes in engine speed and load. Ambient barometric pressure reflects changes in atmospheric
pressure caused by weather conditions or changes in altitude. The ECM uses the inputs from
this sensor to help calculate how much air is entering the engine.

IAT - Intake Air Temperature — This sensor provides input signals to the ECM as it reacts to the
temperature of the air entering the engine. For example, hot air has less oxygen in it than cool
air. The ECM uses the inputs from this sensor to help calculate how much oxygen exists in a
quantity of air.

ET - Engine Temperature — This sensor provides input signals to the ECM as it reacts to the
engine temperature of the front cylinder head. The ECM uses the signals from this sensor to
determine if the engine is at operating temperature, or warming up.

TP - Throttle Position — This sensor provides input signals to the ECM as it reacts to throttle
shaft rotation, telling the ECM throttle position, if the throttle is opening or closing, and how fast
it’s opening or closing.

VSS - Vehicle Speed - This sensor provides input signals to the ECM to indicate if the bike is
moving or sitting still. It is used mostly to assist the control of idle speed.

BAS - Bank Angle Sensor — This sensor is located in the turn signal module and it sends

a signal to the ECM if the bike leans over more than 45° from vertical. If the ECM gets this
signal for more than one second it assumes the bike fell over and it shuts down both the fuel
management and ignition circuits.

lon Sensing System - This system uses ion-sensing technology to detect detonation or engine
misfire in either the front or rear cylinder by monitoring the electrical energy at the spark plug
following every timed spark. If an abnormal level of energy is detected across 2 or 3 spark firings
the ECM responds by retarding spark timing in the problem cylinder as needed to eliminate it.

Fuel Injectors — The fuel injectors are electric valves that open and close to deliver a
high-pressure spray of fuel directly at the intake valve. They are controlled by output signals
from the ECM to deliver fuel at a precise moment. If more fuel is needed, the ECM will signal the
injector to remain open for a longer period of time. The period of time is known as the injector
“pulse width” and is measured in milliseconds. One method of rating fuel injectors is by their
flow rate — such as in gm/sec, or grams per second.

Electric Fuel Pump - A 12-volt high-pressure fuel pump, (located in the fuel tank) supplies fuel
under pressure to the fuel injectors.

Fuel Pressure Regulator — A mechanical device that controls fuel pressure to 55-62 PSI by
returning excess fuel from the fuel pump back to the fuel tank.

13



Introduction — 2.3

HARLEY-DAVIDSON EFlI SYSTEMS

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 ol
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 T
Ratio) and Spark Advance tables. e A e i i

i

L

it

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

Overview of How the Harley-Davidson ESPFI Functions

The front and rear cylinder VE Look-up tables, which are programmed into the ECM, tell the ECM
how much air, (volume) is flowing into the engine at different engine rpom and throttle positions.

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

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

The front and rear Spark Advance tables, which are programmed into the ECM, tell the ECM the
spark advance desired for specific engine loads to produce the performance that’s desired.

14



Introduction — 2.4

HARLEY-DAVIDSON EFlI SYSTEMS

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.

e 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

ECM refers to the VE, AFR and
Spark Advance Look-up tables,
calculates how much oxygen is

enlering the engine and sends -~ |
oulput signals to achieve the \L-/'/
desired AFR & Spark.

CKP Sensor —»

Front & Rear:
TP Sensor —p Reads Sends | —®| Fuel Injectors
MAP Sensor —» | Inputs, etc. 4 Outputs | 4| &

lgnition Coils
IAT Sensor .
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HARLEY-DAVIDSON EFlI SYSTEMS

Introduction — 2.5

¢ When the engine is experiencing a temporary condition such as when the bike is being started
on a cold morning, it uses additional Look-up tables that are also programmed into the ECM.
For example, a cold engine that’s being cranked to start rotates at a very low 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.

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
Enrichment Table

Engine is colder than
operating temperature

To richen AFR for
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

16
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Introduction — 2.6

HARLEY-DAVIDSON EFlI SYSTEMS

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 300° F while moving or
stationary it reduces the idle speed. A lower idle speed produces fewer combustion events per
minute and that reduces engine heat.

Phase Il: 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 lll: 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.

17



Installing Software — 3.1

INSTALLING SOFTWARE

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:
e 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

18



Installing Software — 3.2

INSTALLING SOFTWARE

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.

19



Installing Software — 3.3

OVERVIEW OF SOFTWARE PROGRAMS

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
e Spark Advance Rear — Same as Spark Advance Front

e 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

¢ |JAC 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.

20



Installing Software — 3.4

OVERVIEW OF SOFTWARE PROGRAMS

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.

21



Basic Tuning Mode — 4.1

OPENING TUNING PROGRAM & SELECTING FILE

Opening Tuning

1. Double click the Tuning
Mode Icon on your
computer Desktop window
to launch program ~

2. Read the CAUTION
statemeant and click on “I

» CAUTION -
Accept”

I'Pt to open ?‘Y’? by rawadioen etk skl i doew j
Screamin’ Eagle EFI ot Eag pofumancs et ey it be bk
Tun Mode B Sais metonycten, nidvndaing Ho D 3 BT mad
|ﬂg | Dulint ":uu n-u:d-u:::: ;"ﬂw.-:rmahn-ﬂ Eagie

Crrans e provhe e eigemnl Tiide e d for

1
I Yot gl agdl
| Acoupt '_lq N T . =

1'\
Selogt Tuning Mode Fllo s Lond BT
|12 Turrg Pl = = DB Sﬂlﬂ'ﬂﬂ!!‘ﬂ F"E
EECTTE Commands
3’:.:’."’@“;#:5\ o ez iz tThEr:: Select Tuniﬂf,}l H?:w File
3l xm o mT o Open window shou
ﬁw:: Refer to Section 9.0 for a list of launch automatically - if not:
S imemzwr| Screamin’ Eagle Calibrations » Click on File in Menu Bar
 AEER T » Click on Load Tuning File
1. Double click on File Name
WT - ) yvou wanl to load or:
L e - 'ﬁ ~ | 2 Highiight File Name and
[ Open  packer click on Open

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

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

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

TUNING MODES & LIMITS

To select Basic or Advanced Tuning Modes:
1. Chck on Setlup

2. Chick on Basic or Advanced Tuning Mode in drop down list

e e
Tabobs Solaomias  © o0 - Corganiis Halke
T e St U plivy Gl B T e e p—— T
. Tonbap Torewn fare ol T TR o TTE PR 11
: B =
ey Flane e Aabonnored MWroda 0

o . b i i
e LW [wbap  Lable Hwleches oo Heks

CiPugmm Pt 16 AEIBSRHIE | Biwd Hampe | ¥ e il e el ]

i . L]
1 [Ti] T
.............. i [T H
] nn [T
L L1 I
[ ] an i
Ll [T} [T
i L1} H
L .5} -]
L [ 1} L]
L I} H |
. . g i
] L1 i
¥ ni i
- Ll

Tuning Limits Explanation
Tha ranga of adjustment in the Look-up tablas will providae the race lunar with a broad
range of luning flexability, Limits have beon sel in the solftwarae to help the race tuner
prevent mislakes that might be damaging to the enging. The colored calls in the example
above indicate (hat the upper or lowar mils hawve baan met in those spacific cells.
Example:
« Green colored cells indicate setling cannot be decremented lower.
+ Red colored cells indicate setling cannol be incremented igher,
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Basic Tuning Mode — 4.3

MENU BAR FUNCTIONS
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Basic Tuning Mode — 4.4

LOAD & SAVE TUNING FILES

Load Tuning Files
Commands

Click on File in Menu Bar

1. Click on Lead Tuning
File and...
Double click an
desired file or: Highlight
file name and click on
Open to load file inlo : s
Tuning program :

2. Click on file name in
recently viewed file
list

FER LT IE
A THTAE I

.\‘iﬁl?‘ﬂﬂl!‘

(s Tdd [ielep [sbs halsckos  Fahls Cosspaians I:I-I-||

Save Tuning File 5 Faend15%, WICHME AT Towd IR | e Mo i el e

Click om File in menu Bar e [ TrwaFiee = ~me 0

1.. ':-Iiﬂ. an EIH TI.II'I:F“H LA E = A T
] = sy Ay -
=

File o save edits made
to that file
Mote: You must save the
file or all edits will be
erased when you close
the program
2. Type desired file
name in File Name
fieahd
3. Click on Save or file will
be erased

Tip: Create a new file namea for any files you have modified and Keep a LOG of the file
names with a description of what the madification was for, such as for a specific exhaust
system or camshaft.

TIP: Create additicnal Folders to group your files by motorcycle madel or perfformanca
configuration.

Warmning: Some early versions of Windows 95™ wall not allow long file names.
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Basic Tuning Mode — 4.5

PRINTING TUNING TABLES

M ] uming Moda - Basic Mode Aciren

I & Foini O Trbide Dinin r"+ = |HE ::E

Print ECM Table

Commands A\ =
1. Click on File in }.}.u e
Menu Bar rrrreerrereerr, = Al
2. Click on Print Table AR g
to open Print ECM Al R m e
Table Data e
See list of options r ar E" HE f=
tl'ﬂ'lﬂ'lll' “I e | i_'
&
Print Tuning Files Tahle of Options
' File
Select Font Choose from a large assortment of True Type® font types
and sizes to customize the look of the printed table
Page Setup Change paper size and onentation, margins and print
commands
Print Setup Change commands for printer oulput
Print Send table in view window to default Print window and
select how many coples you want.
Or, select Print to File and window will open (o select what
folder to send the lable to.
Exit Close Print window and return to Tuning Mode
Options
Show Cell Colors | Toggle limit colors on and off for printing
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PROGRAMMING ECM

Basic Tuning Mode — 4.6

Programming ECM Commands

1. Clickon File in Menu Bar

2. Clickon Program ECM - S5ee command options and information below

R

{hem vebucle ignihion seviche

1 CIBE The webdicle igniiion &
s BA o gran ECh L
UNGrAETIMING preeess

T CperEboh wel Coirenence
aledy ¥ minide bo comedete

VARMING

anrooddd 10 Fhie

wiloh
AIEOn 1o

| DO 2 Mg

f F ot Ind mrmastinn

E AR R

. BNt HECHAPrD
I : i O MECH CALIDR
e : Gipd ECR o |
ahd ol :

THF PR Ra i

| Fibe aiormaiion

a2498-05 3253405
ERETIE O]

i Prograsming Stete
| (P ogramming S kmooages

File
Exit Close ECM Programming window
| Com Port Choose Cormmunications Port  desired to connect
Mo Selection your computer to the Screamin’ Eagle Interface.
Com1 = Select Com 1 for most applications
Com2 + Consult with computer manufacturer for
Com3 additional information
Comd
Coms
Comé
Com?
ComB
| Options { None available in this application
Com Status: indicates Com Port selected
ECM Information Box:
ViIN Vehicle VIN - {2001 models may not show
VIN)
ECM PN Base ECM Part Number
CAL.ID Calibration File in ECM now
Get ECM Info Buton Collects ECM Identification Info
File Information Box:
ECM PN ECMPN - (Must match Read ECMPN)  in
“File Info" Box
CAL.ID MNew Calibration File  to be programmed into
ECHM
Programming Status: indicates Status of ECM Programming
Operation
Program ECM Cal Button | Loads Current Tuning File  into ECM
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PROGRAMMING ECM

Basic Tuning Mode — 4.7

. Tum vehicle ignition OFF

Ll

SCraws

Connecting Computer & Interface & Cables to Program ECM
Using ECM Programming Control Window, (See 4.6)

Plug 4-pin Data Cable into 4-Pin Data connector on bike & verify snapped in place
Plug 9-Pin female end of Data cable into Interface Modula & tighten thumb screws
Plug 9-Pin male end of Senal cable into Interface Module & tighten thumb screws
Plug 9-Pin female end of Serial cable into computer Serial port & tighten thumb

Continued on Next Page

9-Pin

Female

4-Pin Connector plugs inlo
Data Connector on bike
(Refer to Service Manual for

9-Pin Female Connector
plugs into Serial Port on
Computer

location of Data Connectlor)

Naote: The EFI Tuner Interface Module is a “single unit” design that permanantly links
to the ECM the first time communication is established. The Interface Module can then be

used an infinite number of times with that ECM, but the Interface Module will not
communicate with any other ECM’s.

Owner must Store Interface Module in a Secure Place for future tuning or data
recording. If the Interface Module is lost or broken a new Screamin' Eagle EF1 Tuner kit
must be purchased to oblain a new Interface Module that can communicate with the ECM.
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Basic Tuning Mode — 4.8

PROGRAMMING ECM

Continued from pravious page:
6. Tumn wehicle ignition ON but Do Not Start Engine
7. Walt 10 seconds for the ECM programming lockout time o ¢lapse
#. Click Get ECM Info to establish ECM communicat:on link and gather ECM info
such as:
« VIM
Read ECH PN
File ECM PN
Read File CAL ID
# Fila CAL 1D
9. I emor message indicates “Unable to Read ECM Data” then...
« Chack ignition is ON
+  Check cable conneclions
« Check Com Port salection, (4.6)

Continued below
Cizen Snamun I
etz o Whon you click on Got ECM Info you should soo
information simitar 10 this example.
+ VIN - Vahicle ID Number, {2002 & later ECM's)}
- T + Read ECM PN - iha OF hasdwars PN of tha ECM in
wehiche, (Must maich File ECM PN 1o program ECM)
ResECM P TN + File ECM PN - the CE hardware PN of the tuning file
Fle ECMPHL  P2FTzOI 1o be programmied into the ECAM
PesaCALD PRATTOI00D + Read CAL ID - the software calibration PN of the
Filas AL i) EENTF T ECM in the wehicka
+ File CAL ID - the software calibraticn PN of the
SR . tunng file you ane going to program into the ECM
Mote: This example shows us. .
Pregraerssey Slahes + That tha Read ECM PN and File ECM PN ane a
Frres vt e e b mgch — s & comect
| and wa am going 1o program the ECM with our Fila
Progeam ECML | L——E..‘—‘i CAL PN which is 32107-01-007. (the 007 is our part
number extengion thal identfies the unique tuning
filis wt Frave criatied)

10. Click on “Program ECM™ box to starl the programming operation

11. Tha programming opedalion will take approximalely 1 minule to complate
After Programming Operation is Finished:

1. Tum wehicle ignition OFF

2. Disconnact cables and Interface Module

WARNING:
DO NOT INTERRUFT THE PROGRAMMING OPERATION
or the ECM may be programmed with corrupted datal
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Basic Tuning Mode — 4.9

EDIT FILE COMMENTS & PART NUMBER

An impartant piarl:n\‘mnhg is heing able to huptrudmfanya:iuyuu madetnﬂ're tuning
file or any of the tables and for what purpose those edits were made. This is easily
accomplished by using the Enter Comments for this Tuning File Window or View and

Edit temTuning Comments Window.

Enter Comments

Commands

. Clickon Edit in the Menu
Bar

. Clickon Edit File
Comments in the drop
down list

. Type information you want
to save in the Comments

Window

. Clicken Save Changes or
your comments will be
erased when you close
window

. Clickon Exit toclose

Editing File Part Number
Use this function to add a 3-digit
number to the end of the calibration

number so that the H-D technician
can track file changes.

Enter Program Part Numbe
Assignyour pregren: a Jdigit part
number This numberwil be
displeyed by the scantool,

L] - |

Exit

% Enler Commenis for this Turlmg

This calibredion wae developad using ha following
Componanis;

E Air Cleaner and Braather KM 2548400554

; 1550 Big Bosa Cylindars P 16546-95 or 1ER43-54
E 155 I'.IFES;‘TLr Fistsns FM #2351-094

BE 203 Cams P 25537906

P :_".'I :_':I ,_-'_'|

"Fife moditied for Screamin’ Eagle Pro 2-islo-1 axhaust -
CERELRIT |

Srrea Changes

Tip : Type comments about:

= What special or unigue equipment caused the
need for special tuning

» Place notes in specific table that edits were
made: ldle, WOT, Midrange, AFR, Spark, etc.

Use this wmduw 10 a:h:ia }dam!; suffix that
identifies your unigue ECM tuning file.
Clickon Edit in Menu Bar
. Clickon Edit Part Number
. Type a3-digit number into the right
window such as 001, 002, etc.
. Clickon OK tosave change
. Clickon Exit to cdose window and return
to Tuning Mode
Keepa Log of these numbers, D01, 002,
etc. and any information that's pertinent
to the tuning file that you may need later

30
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Basic Tuning Mode — 4.10

SELECT DISPLAY COLORS

Select Display Colors w. aelect Display Colors + \EE]
Commands Chick cnn Text sample lo change color settng
Change display colors to reflect
personal preference. (Default colors
shown at right)

Click on Setup in Menu Bar
Click on Setup Display Colors
Double click on a color to open
Color Palette

Click on Color desired

Click OK to save apply color
Click OK to save changes

Sk LN
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Basic Tuning Mode — 4.11

MAIN FUEL TABLE

| m
1. Click on Setup in Tuning Mode Monu Bar

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

Main Fuel Table Explanation

: Make edits to air fuel ratio that affect BOTH front & rear cylinders

lact
Set Baseline: Resets highlighted cells to last “saved” file version
Set Reference: Resets highlighted cells 1o ariginal Screamin’ Eagle calibration
Decrement to reduce valus in highlighted cells by Unit amount salected
Increment lo increase value in highlighted calls by Unil amount selected
Unit Denominations: Seat Unil values for editing cells with Decrement - Increment
commands

- s B & =

In the Example Below we adited 3-calls telling the ECM to Make the Target AFR Richar,
{Incraasa Fuel Delivered) by J.3% AFR at 90 kPa MAP and 2500-3000 rpm.

e Ty ning Mode - Hagie Minis Aathee
i EH M T abla Solachon oble ompafiden  Help

CProgram Pl T TS NDEHOANMIZ | NDecdl 2%9208PM | Ty M oadee Filr Luanded | TwINCaM

(i fw (i
b iagh EHB-IHHI E-II'IHIIIIIII-II'IHI Dot | brecsrgnd | r;m F?D“L:L f‘?ﬂm
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Basic Tuning Mode — 4.12

MAIN FUEL TABLE

Main Fuel Table Commands
1. Determine the area of the Main Fuel Table that you wanl to increase or decrease the

fusl being dalivered to the engine, (See Tuning Tips Saction)

Use cursor and chick on single cell or sweep across multiple celis to Highlight Cells

for editing

Click on Unit Denomination desired, (1,25, etc.) and then click on Increment or

Decramant

Increment Cells to make FRONT & REAR cylindar ECM Target AFR RICHER-
(More Fuel)

5. Decrement Cells to make FRONT & REAR cylindar ECM Target AFR LEANER-

(Less Fuel)
Higher MAP values = Higher engine loads
Edits will appear as numbers indicaling the percentage increase or decrease of
thve ECM Target AFR.
= Example Edit shows an incraasa of 3.3% Richer ECM Target AFR in 3 cells at
S0kPa and 2500-3000 rpm.  This Increases the Fuel Delivered to the Front &
Rear Cylinders in those 3-Cells

ol

o laming Mods - Basic Mode Achve
Eile Edit Setwp  Table Selecton  Toblc Corponoen Help
. \Frog e Pl J 135 COE3NAMT £ 1Dl 358 08 PH Twring Hods File Losdsd i WD
F 1]

ShowGiagn | Serbaseine | SorPoiwencs| Docemew | oemere | - lire & oo -

MAF (kFPa) -
1] " L]
o

—

33



Basic Tuning Mode — 4.13

MAIN SPARK TABLE

1l

2.
3

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

Click on Basic and Advanced Mode - then click on Basic Mode
Click on Table Selection - then click on Main Spark Table

- o

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

Select.

Set Baseline: Resels highlighted celis 1o last “saved” file version

Set Refarence: Resats highlighted cells to original Screamin’ Eagle calibration
Decrament to reduca valua in highlighted calls by Unit amount selected
Increment to increasa value in highlighted calls by Unil amaunt salacted

Unit WHI: Sel Unit values for editing cells with Decrement - Increment
commands

In the Example Below we edited 3-cells telling the ECM 1o Increase Front & Rear
Cylinder Spark Advanca timing by 2 25-degreas at 80kFa MAF and 2750-3500 rpm.

Cile Edit Setsp Table Selecton | oblo Compancon Halp

: t
msrmlsum|hnm| Decoment | woumen | 10 o0 rr:ﬁ:“ui:.l

i ihil) M ode - Basis Mode Actnis

. MAF (kPn) [«
bt B 1 W a0 ™M @8 s 1
750 | oo | poo | 008 | 080 | 0e0 | 000 | 000 | eoe |
1000 | 000 | pO0 | oed | 08 | 000 | 000 | 000 | oo |«
1280 | 000 | o000 | 000 080 | ooo | 000 | oo | @D |«
1500 000 | o000 | oo 08) | D0O0 | 000 | o0 | @0 |
1750 .00 008 | | |
2000 | | €
2250 | |
...... 2500 = A
2750 i
000 | I
3500 | i

bt S . p——t—
4500 | 000 | pooo | oo | 0Ba | 00 | 000 | 000 | @m0 |

SEBD | 000 | 000 | 060 | 06 | 000 | 000 | 000§ 000 | K

1! REm LR 1 Ll il il fi | i " i hi i i 1 |"||'|l"- ii—l
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Basic Tuning Mode — 4.14

MAIN SPARK TABLE

in Tabl nd
1. Determine the area of the Main Spark Table that you want to increase or decrease the
spark timing advance for the front & rear cylinders, (See Tuning Tips Section)
2. Use eursar and click on single call or sweep across mulliple cells to Highlight Cells
for editing
3. Click on Unit Denomination desired, (1,25, etc.) and then click on Increment or
Decrement to increase or decrease spark advance for the front & rear cylinders
Increment Cells {0 Increase Spark Advance for FRONT & EEAR cylinders
Decrement Cells to Decrease Spark Advance for FRONT & REAR cylinders

= Higher MAP values = Higher engine loads

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

» Example Edit shows an increase of 2.25-degrees Spark advance in 3-cells at
0kFa and 2500-3000 rpm. This Increases the Spark Advance of both the
Front & Rear Cylinders in those 3-Cells

Ll

A | iniag Mode - Hasie Mode Acieee

Eile Edit Setup Table Selechon | oble Companson Hedp
' C\Propam FleATTS VBMOAMTZ | 10ecd I5800PM | Turirg Mods il Loaded [ TwnCaM

Show Giogh | SeaBaseine | SetPiieence| Decemert | cwwert | - 2ives & ieas 00tees

FLM i MAR W) : : -
20 | e | s o G o D | T P [ |

ﬁd[
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Basic Tuning Mode — 4.15

3-D GRAPH
3-D Graph —
Eﬂﬂﬂﬂﬂﬂ g g
Lo 250 LAk $-Shout NN NN
edits made to the Main “*:35 S C o . I;::i
Fuel or Spark tables. 3 il B1
Example: 3-D graph is wd B
displayed showing & 3.3% el Bl B
increase in fuel at 2500- ;J = aa
3000 rpm and 3 e d e
90-kPa MAP, % - l: 3
¥ & & € 5 3 8 8 34 i
BAF fiPal
Mk | Tl
3-D Graph Commands
| Start Click on Show Graph Box to open 3-D Graph Window |
- Fila
: Print 3D Graph | « Selecl proferred Text Font & Text Size
s Change Page Setup for margin control, etc.
+ Change Printer Setup for print commands
= Print to default printer to send 3-0 graph to printer
+« Exit and return to 3-D Graph window E
+  Toggle Cell Colors oniofl for printing
- Options Toggle Graph Image to be on fop or behind other items on
] SCIaan
- Tools
- Contour Levels | Adjust Graph Contours to 8-, 16- ar 32-levels for more or less I
definition
Projection Set Projection of Ceiling to be zoned, contoured or bolh for a
different way of viewing lable

TIP: 3-D graph can be rotated for a different
parspectiva by clicking on a graph cormer and
holding bath the left and rght mouse buttons down
whila moving cursor
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Basic Tuning Mode — 4.16

ECM TUNING CONSTANTS WINDOW

ECM Tuning Constants anation
Tha calibration paramatess in the ECM scala the fusl calculation ta tha Engine Displacamant and
Fuel Inecicr Rate ksted in the ECM Tuning Constants,
Use fo:
« Edit engine displacement f you have changed bore or Stroke
= Edit injector Mow rate if you have changed or modifed injectors
* Sel engine rev limil

T m
_Start: Click on Table Selection in main menu bar - then click on ECM Tuning Constants
- Engina Displacamant { Click an & Edit with Incramant — Dacramant Boxes.
| MectsECMfuelcaloulabon.
Injector Size, (Flow Rate) : Click on & Edit wilh Incrament ~ Decrament boxas.
| Affects ECM fusl calculation
' Engine RPM Limit | Click on Scroll Bar Arrow & Drag 1o sew full rpm range
| Click on Desired Englne Rav Limit

' CAUTION

| Do NOT set angina rev lmit higher than 6200 rpen for Softall Twin
{ Cam B engines or damage from ovar ey may resuit

| Do NOT sat angine rev fimit higher than 6200 rpen for Twin Cam
| engings wilh cas! pistons, slock valve springs or siroker Mywhesl
5  kits o damage from aver rev may result

- Knock Control | Enabled = ON - Disabled = OFF

Select:

« Sel Baseline: Resets hiphbghled cells 1o las) "saved” file verson

+« Set Reference: Resets highlighted calls 1o orignal Screamin’ Eagle calibration

+  Decrement bo reduce value in ghighled cells by Uned amount selecied

s Increment 1o increass vahse in Righlighted calls by Ung amoun] selactd
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Advanced Tuning Mode — 5.1

OPENING TUNING PROGRAM

=10
Opening Tuning o
Program i
Commands ;
1. Double click Tuning
Mode lcon on your
computer Desklop
window to launch '
gy '3!:)( et ..j
2. Read CAUTION T
Statement |:|I Ln:;'“m:“%i_:":::::. :T
3. Click on I Accept” e rfofolame | et bt el | b
to open program or - i, S -
"I Decling™ which

will close program.

Lot fuwang Mode FHe I L need

M ~moor

Select File
Commands
1. Double click on the

Tuning Mode File
you want to load
into the Tuning
Mode program —or:
Highhight Tuning
Mode File you want
to load and click on
Open

EE U I
ol Emrmemir
= EarruT

T e jealoe

TR _ﬂ I

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

Example:
A283401A.MT2: 2001 & Later Softail 1550 Stage |l

“File modified for Screamin’ Eagle Pro 2-into-1
exhaust — 64T95-004"
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Advanced Tuning Mode — 5.2

TUNING MODE & LIMITS

Tuning Mode
Selection _

To salect Advanced . .
Tuning Mode: Can | - m =
1. Click on Setup in = o s | o | a "\&
Menu Bar - T
2. Click on Advanced e T 7 ST ST
"ﬂdﬂ to 'EIDEI’I i an (L] L] L] 1]
program — -
il 1] i %l i1} L1
. ma | on | m m | Er

s L1} pa_ | e | qm | eE |
B T A8 | @) | aE | hE
b3 ] an aa [ k] L] EE

[ ST, JEMEAETE  BOwd (RN | lowpdes el ]

Exﬂfﬂnﬂﬂﬂﬂ o | tebess | Sefsseo | s | |—r| | o

This screan shows the ;

Air-Fuel Ratio Table for oo -

the file 3283401A.MT2. - ar

Mote: ] | ek

1 Green Colored B SHE o am omm
Cells indicate they - S T
are at the lowest - e
point of their range ] N TR B R R BTN
of adjustment e T S T

2. H'd Eﬂlﬂl’ﬂd ﬂdlﬂ o3 24 [FT] (%] iy | l.'.rld.d
indicale they are at

the highest point of
their range of
adjustment
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Advanced Tuning Mode — 5.3

MENU BAR




Advanced Tuning Mode — 5.4

MENU BAR

Menu Bar Functions
Table Selection
i . View and Edit ECM AFR Target that affects frond and
i Air-Fuel Ratio Table raar cviing
VE Frant Cyl." View and Edit Fromt Cylinder VE
VE Rear Cyl.” View and Edil Rear Cylinder VE
| Spark Advance Front Cyl." | View and Edit Fron Cylinder Spark Advance
Spark Advance Rear Cyl." View and Edit Rear Cylinder Spark Advance
View and Edit Warmup Enrichment Tabée thal affects
- Warmup Enrichment” kront and rear cylinders
!- Cranking Fusl* Set Cranking Fuel Enrichmant i relalion lo engine
ldle RPM" : | Set Idie RPM in relation 1o engine lemperature
Set IAC Warmup Steps in relabion to engine
| empe . e
: & View and Edit engine displacement, fuel injector size,
. ECMTuning Constants" | gon jimits & Knock control
Table rison
Working Calibration® View and Edit Tuning Tables
View OMNLY, (no Edits allowed) Baseline Cell Values,
Baseline Calibration® (Baseling Values are the last values saved in the file
that were nol Reference values)
i View OMLY, (no Edits allowed) Referance Call
. Reference Calibration” Values, (Reference Values are the original Screamin’
4 Eagle values for that file)
¢ G Edits to View OMNLY, (no Edits allowed) the Numerical
Basaline® Differonce of edils 1o Baseling cell valpes
Compare Edits to View OMNLY, (no Edits allowed) the Numerical
% Reference” Difference of edits 1o References ol valees
. Help
Contants View Information about Tuning Mode Program T
About View Info aboul software, révisions, icensing, eic.,
* - Indicates this topic will be covered in more detail in User's Manual
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Advanced Tuning Mode — 5.5

LOAD & SAVE TUNING FILES

Load Tuning File e e :
Commands e
1. Click on File in Manu Bar = TRl W o 1 NTF
2. Click on Recently Used g;;.:m,i 3,
File Names or... = NEEA, W1
3. Click on Load Tuning File = et
Double click on Desired __r“"""““ :_l";
Fila or...
Highlight and click on :
Open to load file into the s {;" i J
Tuning program,. e '_:‘:. HL =l

Save Tuning File
Commands
1. Click on File in Menu Bar
2. Click on Save Tuning File
3. Type Mew File Name if
edis were made,
Example:
“A283401-017
(the “-01° indicates that this
file has edits to it)
4. Click on Save o save
changes

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

Example:

Create Touring and Softail Folders

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

Note: Some older versions of Windows 95 only allow short file names with 8-characters
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Advanced Tuning Mode — 5.6

PRINTING TABLES

iy ECL Tahbn Diatn

Print Table

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

Sea list of Print Table
Functions balow

Print Table Functions
File
Select Font Choose from a large assodment of True Type® Fonts
and Sizes to customize printed table
Page Setup Change Paper Size & Orientation, marging and print
commands
Print Setup Change commands for Printer Output
Print Send Table Currently in View to Default Print
Window and select how many copies.
Or, select Print to File and window will open to select
what folder 1o send the table to.
Exit Close Print window and refurn to Tuning Mode
Options
Show Cell Colors Toggle Cell Colors on and off for printing
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Advanced Tuning Mode — 5.7

PROGRAM ECM

Programming ECM Commands
1. Clickon File in Menu Bar

2. Clickon Program ECM - See command options and information below

| COH 2 Dges
4y I F kel Wred e s firsn
" : k5[] PR
£l | ECHIrtE HECH P
4. | oA i RECH CALIDH

pImgrAning [

| Gt ECH Inda

e oparalioh el Coiremience Ghd gell
imaledy & minide o corgdete i Fikin Iaiormalion

| EC PR B2498-05 3253405
|

| T 1Er HERIETY IR ]

i Programing Simus
| EPrpgramming SRaiue: kisemn g

WARMIMNG |
| ()

THF P SRR B
HhA WLy BE M COranuli=n

Prrwpenm Frd Tind i

| File
Exit Close ECM Programming window
| Com Port Choose Communications Port  desired to connect
No Selection your computer to the Screamin' Eagle Interface.
Cam1 e Select Com 1 for mast applications
Com2 » Consult with computer manufacturer for
Com3 additional information
Comd
Coms
Comé&
Com?
Comad
| Options | None available in this application
ECM Programming Functions
Com Status: Iindicates Com Port selected
ECM Information Bax:
VI Vehicle VIN - (2001 models may not show
VIN}
ECM PN Base ECM Part Number
CAL.ID Calibration File in ECM now
Get ECM Info Buton Collects ECM Idemtification Info
File Information Box:
ECM PN ECMPN - (Must match Read ECMPN)  in
“File Info" Box
CAL.ID MNew Calibration File  to be programmed into
ECh
Programming Status: indicates Status of ECM Programming
Operation
Program ECM Cal Button [ Loads Current Tuning File  into ECM
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PROGRAM ECM

Advanced Tuning Mode — 5.8

1. Turn vehicle ignition OFF

SCTewWs

Continued on Next Page

Connecting Computer & Interface & Cables to Program ECM
Using ECM Programming Control Window... (See 5.7)

2. Plug 4-pin Data Cable into 4-Pin Data connector an bike & verify snapped in place
3. Plug 9-Pin female end of Data cable inlo Inlerface Module & tighten thumb screws
4. Plug 9-Fin male end of Serial cable into Interface Module & tighten thumb screws

5. Plug 9-Pin female end of Serial cable into computer Serial port & tighten thumb

9-Pin

Female

4-Pin Connector plugs into
Data Connactor on bike

(Refer to Service Manual for
location of Data Connector)

9-Pin Female Connector
plugs into Serial Port on
Computer

Mote: The EFI Tuner Interface Module is a “single unit” design that permanantly links
o the ECM the first time communication is eslablished. The Interface Module can then be
usad an infinite number of timas with that ECM, but the Interface Module will not

communicate with any other ECM's.

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

Advanced Tuning Mode — 5.9

Continued from previous pagds:

6. Turn vehicle ignition ON but Do Not Start Engine

7. Wait 10 seconds for (he ECM programming

lockout time o elapse

. Click Get ECM Info o establish ECM communication link and gather ECM info

such as;

+ VIMN

Read ECM PN
File ECM PN
Read File CAL 1D
File CAL 1D

4. If error message indicates “Unable o Read ECM Data” then. ..

« Chack ignition is ON

+ Check cable connections

+ Check Com Port selaction, (4.6)

Cowvi Sk

Coen T opas

oy e
Pread ECM PR (7700

FigECMPN (277201

FasdCal v 21070300

Fee CALIC:  PRV07-01-307

et EC irfa

P e sk,
Fumanbaprd By B ndcrmasban

R
|

Continued below

Explanation:

Whan you click on Get ECM Info you should see

informalion similar to (his examgle.
VIN - Vehicle ID Murnber, (2002 & later ECM's)
Read ECM PN - the OE hardware PN of the ECM in
vahicle, (Must match Fila ECM PN to program ECM)
File ECM PN - tha QFE hardware PN of the tuning fila
1o b programeTsed into the ECM
Read CAL 1D - the software calibration PN of tha
ECM in thir vehiche

File CAL 1D - the softwane calibrabon P of the
tuning file you are going to programs into the ECM

Mote, This mampla shows us...

s Thal the Read ECM PN and File ECM PN ane &
malch - [hig s cormect

That the Read CAL FN s 32107-01-000 in the ECM and

We are going 1o program the ECM with our File CAL PN
which is 32107-01-007, (the 00T is ouwr par number
extansion that klentifies the unigue tuning file we have

cre:aled}

10. Click on "Program ECM" box to start the programming operation
11. The programming operation will lake approximalaly 1 minute 1o complate
After Programming Operation is Finished:

1. Tumn vehicle ignition OFF

2. Disconnect cables and Interface Module

WARNING:

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

EDIT FILE COMMENTS & PART NUMBERS

I w b nter Comments bor thes T osong Felis
Edit File Comments
1. Chick on Edit in Manu Bar This calibrafion was developed using the ioliowing -]
2. Click on Edit File companants:
Comments SE Air Cloaner and Breather Kt Py 29440-9%4,
3. Type Information about ZE 1550 Big Bore Oylindars Pt 16545-99 or 16543-93
madifications, componeant =E 1550 Flat Top Fistons Fid 22651-394,
part numbers, Spacific .
Example:
tuning info. etc. *Fila s fiad i Sersamin’ Eagle Pro 2<nlo-1 eshausi-
4, Chck on Save Changes B4 790041
box 10 save your typed =
comments or comments
will be automatically St Changes Exit
erased when the program
i closad
5. Click on Exit to close
TipL Type comments about:
What special or unique equipment causad the

need for special tuning edits
+« Genaral area of the tuning file that adits vware
made: Idle, WOT, Midrange, AFR, Spark, &tc.

Editing File Part Number
Use this function to add a 3-digil number to the end

of the calibration number 5o thal the H-O technician Crter Progrom Prrt Numbers S8
can track fike changes. Abbicr s proaen o SR aan
e R snn AL Lncee ot reambiis, This numser wil be

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

1. Chick on Edit in Menu Bar

2. Chek on Edit Part Number

3. Type a 3-digit number inio the rnght

window such as 001, 002, ete.

Click on OK to save change

Chick on Exit to closa window and ralum

to Tuning Mode

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

&h b
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Advanced Tuning Mode — 5.11

SELECT DISPLAY COLORS & SIZE

Select Display Color -
Commands Chck on Teot sample to change ook satting
Eharﬂﬂ dlspia}r colors to ; _
reflect personal preference. High Limé Color
(Default colors shown at right) _ S
1. Click on Setup in Menu Low Lt Color | [EECTERT 12048
Bar Changed [ TEemmes
2. Click on Setup Display YO e .
Colors Area Seection Celor
3. Double click on a color to
open Color Palette
4. Click on Color desired
5. Click OK to save apply Cancel | SetDefauts | Ok J
color 'l -
6. Click OK to save changes "\

48



Advanced Tuning Mode — 5.12

AIR-FUEL RATIO TABLE

Air-Fuel Ratio Table Adjustment
This table affects the ECM Air-Fugl Ratio Targel for BOTH Ergnt & Rear cylinders
. Wmmm&mmmmammrmmmn-wﬂm-m
|
+ Decroments make Front & Rear oyl AIR-FUEL RATIO RICHER -
(RICHER = mara fusl)
+ MAP - Highar values = Higher anging loads
« Edils will appear a8 numbens indicating ACTUAL AIR-FUEL RATIO TARGET that ECM usas
in its calculations to datermine fual dalivery.

Start: To Open Alr-Fuel Ratio Table from Advanced Mode click on Table Selecton -

Then Click on Air-Fuel Ratio
(1
i r
| ;S —_ | b r m.
| e |
; =0
i 160
i 1758
| IET ] 4
e . e L n
i it ] 125
oo DOSUINRERSS ST T N RN T L 126
i ol ] 126
e : L\..’ua
| WA 17K
g e 18 | Wis
5 e i
i 0 SRR R B SN S B s B B S B 128
I : i | 1
| e N N T )
Air-Fuel Ratio Table Commands
Use cursor and click on single cell or
SWeep cursor across mulliple cells to highlight cells for editing
Salect:
« Set Baseline: Resets highkghled cals 1o last “saved” file version
« Set Reference: Resets highlighted calls to original Screamin’ Eagle calbration
= Decrement to reduce value in highlighted calls by Unit amount selected
« [Incremant o increase valkee n hghlighled cslls by Und amounl salecied
+ Unit Denominations: Set Unit values for editing cells with Decrameant - Incremeant
commands
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Advanced Tuning Mode — 5.13

VE FRONT/REAR CYLINDER TABLE

VEF r Cylinder T

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

Increments will Increase Front/Rear Cyl, VE Value - (Telling the ECM there s more
air antaring tha cylinder and the ECM will tadl Ihe injactor to deliver MORE FUEL)

Decrements will Decrease FrontiRear Cyl. VE Value — (Telling tha ECM there is less
air ertering the cylinder and the ECM will tefll the injector to deliver LESS FUEL)

Throdtle Position: 0 = Throttle closed, 100 = Throtlle wide open
Edits will appear as numbers indicatng percentage of cylinder hill.

Yl mmaney Medr  Adennced Mode Arteen

Lila Lo Hetwp ] obde Felichon Tebles Compaiison  [elp

[T

- Uk e
h e L L L T oy AR E S R e e o S e . t- IIH ;- 1Dh

Example: Thase highlighted calls ware
incremanted 10-units causing the VE to be
highar and talling tha ECM that more air is
entering the front cylinder. The ECM will

then direct the injfector to deliver more fuel
at 2000 to 3500 rpm at 60 to 10:0% throtile
position. This is an excelleni method of
madifying the AFR of ane cylinder and not

Use cursor and click on single coll or
FWoep Cursor across multiple cells fo highlight cells for editing

Sat Baseline: Resets highlighted cels bo tast “saved” fie version

Set Reference: Retots highlighted calls to anginal Screarmin’ Eagle calbration

Dacramant to reduce value in highlightad calls by Unit amaunt selectad

Incramant 0 incroate walue in bighlighted calis by Unit armaun selected

Unit Denominations: Sat Uind values for editing celis with Decramant - incremant commands

Select:
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Advanced Tuning Mode — 5.14

SPARK ADVANCE - FRONT/REAR CYLINDER TABLE

LhmiﬁﬂrthHTﬂthdiﬂHEMmThhﬂﬂEmmm
independent of the other;

= Increments increase [Advace) Front'Rear CYL. Spark Timing — (Example; If cell vahee of
35 degreas was incremented 5 degrees, spark would fire at 40 degrees balore pision reaches
TDC)

+ Dacramants Decrease (Ratard) Front/Rear Cyl. Spark Timing = (Exampla: If call vahme of 35
cigroas was decremantad b degreas, the spark would firg at 30 degrees baforg peston
reachis TDC)

«  Edits will appear a6 numbars indicating the degreas of crankshafl rotation whand Spark acours
before the pesion reaches TDC,

‘ Start To Open Spark Advance Tables from Advanced Mode click an Table Selection -

Then Click on Spark Advance Front Cyl. or Spark Advance Rear Cyl.

a Misda d Modn AdTrde

A0 AN T

L T ] L 8 ™ HUsag
3 i Ll 1 T E T

1750 | s | m0d | me0 | mm | a0 |
2000 & 30 42 [ i a0
2250 | 4500 44 (5] 1 .00
2600 | sm | £ am | e
2250 | S0 | E0) | 400 | 44
T S0 | B0 | 0
aLnn | 45 | EDe | HED
4000 | 4500 | 4&03 | #SED I 45 [l
4500 | 4500 L Y ] 5500 i 45 [0 |
B0 | sm | Em | %00 | sm | on
BEB0 | S0 | E0) | w00 | 4500 | 00 |
BOB0 | w0 | w03 | 00 | anm | 00
Jnnn 4% ] 4 5 % 8 400 | #4060

i|

T e ke Wi Ep fagmat) - £l £

Uu»nurun-r and click on :ﬂrﬂu uhur

sweep cursor across mulliple cells 1o highlight cells for editing
Salect:

Sot Baseline: Resets highlighted cells to st "saved” file varsion

el Reference: Resels highhghled cells bo onginal Screamin’ Eaghe calibraton

Decrement (o reduce valuse in highlighted calls by Liait amount selected
Increment 1o mcraass valua in highiighted calls by Unit amount salachad

Unit Denominations: Sel Unit values for editing calls with Decrement - Incrament commands
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Advanced Tuning Mode — 5.15

WARMUP ENRICHMENT TABLE

Warmup Enrichment Takle Adjustment

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

BOTH frant & rear cylinders as the engine s warming up.

s Coll numbers indicale AFR enrichment for bolth cyl,

= Increments Increase Fuel Enrehment of bath oyl at the angine lomperatune ndicated —
(HIGHER NMUMBER = MORE FUEL)

¢«  Decrements Reduce Fuel Enrichment at the engmne lempeaiue indicated - (LOWER
NUMBER = LESS FUEL)

= Example: If tha air-fuel rata of the running engne was 12.5 1 will s ennched by 3.9 points
additional fuel whan the engine bemparaturs s - 16 C dagrees or lwar which makes the
adjusbed AFR 8.6, (125-3.9 =88 AFR].

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

T ung Mede  Adeancod Bsde Acinm

+ [Increase fuel to correct angine coughing
and surging during engine warmup

+ Decrease fuel to correct overly rich
conditions evidenced by black exhaust
smoke during engine warmup

rm nrichm man
Use cursor and click on single cell or

sweep cursor across multiple colls fo ighlight colis for oditing
Select:

= Sel Baseline: Resats mghlghted calls 1o last "saved”® file warsion

Set Reference: Resals highlighted colls 1o original Screamin’ Eaghe calibration

Decrament o reduce value in highBghted celts by Unit amount salecied

Incramant o increase valua in highlightad calls by Linit ameant salactad

Unit Denominations: Sel Unil values for ediling celis with Decremenl - Increment commands
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Advanced Tuning Mode — 5.16

CRANKING FUEL TABLE

Cranking Fuel Table ustment
This fable fells e ECM whal the front & rear cylinder
Fusi injector Puise Width should be when the Engine is Being Starfed
=  Cell numbers mdicate tolal inecton pulse width for starbng.
+ Incramants Incréasae Front &Rear cyl ingactor pulss width of cranking fual,
LONGER PLULSE WIDTH = BMORE FLUIEL
+ Decrements Reduce Front & Rear oyl ineclor pulse width of cranking fuel,
SHORTER PULSE WIDTH = LESS FUEL.

=« Example: Al an anging temperatune of 80°C tha frant and rear ingectors will rmmain opan for
11.3 millisaconds o delived ancuah fusl for starting the engine at cranking speads.

Start To Open Cranking Fuel Table from Advanced Mode cick on Table Selection -

Than Chick an Cranking Fuel
¥ Tuning Moda - Adwvasced Meds Actha
Eh- Edit  Hetwpp Tobie Baleckan 'I'lllll}_p,m Huelgs
i - | ] - |
b g hluﬂnliﬂllﬂ-ﬁrl ﬂ'n-l-l m|.f;“""_
]
D : mB
-6 185 TIF: Usa Cranking Fusl Table h}:nmu-:t hard
n | 12g . i
16 | 241
» | e
a0 | 4
E4 3 s Engines that are hard starting usually
B i require more fuel
¥,
-
112 35
128 35 I"q..-
144 55
160 a5
17% 9%
e

Cranking Fugl Table Commands

Use cursor and click on single call or
SWeeD CUrsor across muliple colls fo ghlight cells for editing
Select:

Sat Baseline: Resats highlighted calls to last “savad” file version

Sat Reference: Resels highlighted cel's ko original Screamin” Eaghe calibration

Decremant to reduce valua in eghlighted celis by Unit amount selecliod

Incramant 1o increasa valua in highlighted celis by Uinit amownt selactad

Unit Denominations: Sel Uinil values for editing cels wilh Dacrement - Increment commands

w® & @ @ &
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Advanced Tuning Mode — 5.17

IDLE RPM TABLE

e men 1
Use to adjust Engine idie Speed at specified engine temperatures

=  Call numbars indicala angine rpm al argne leemparaiure indcated.
+ Incremants Increase angine rem at (96 theottle position,
« Decramants Decraase angine rom at 0% throttie posdicn.

Example; Note thal Idie Speed i3 hgher when the enging s still warming up - 1248 rpm |
whan the angine is at 16" C.

Idie RPM Table Commands
Use cursor and click on single cell or Sweep CUrsor BCross
multiple cells to highlight calls for editing
Select:

St Basaline: Resets hghlighted celts to last “saved” file varsan
5ot Reference: Rosats hghlightod calls o anginal Screamin’ Eagls calibration
Decramant to reduca value in highlighted calla by Unit amount selected

increment o incraasE value in highghted calls by Unil amounl sakscied
Unit Denominations: Sel Uini valuas for ediling calls with Decremen - Incremant commands
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Advanced Tuning Mode — 5.18

IAC WARMUP STEPS TABLE

IAC Warmup Steps Table Adjustment

Use 1o adiust the 1AC Steps posibon of a newly started engine 50 il can achieve its
dtundldh:pudhhlhmrmmm

Cell rambers indicale additional number of Sleps, (rolatons) from base posibion that ECM

sais as the target IAC vahee step sabting at 1he angine temparatune indicaled,
+ Increments Increase siflow Nt engine al 0% thiottle posithon.
+  Decrements Decrease axflow inlo engine at 0% throtble position,
=  Exampbe 1AC will tumn ol an addibonal T8-steps when the engine termperalure measures 00 C
wihen started — alkowing mone air inlo the erone thiouah a cassace acund (e throlile olale.

Start: To Open IAC Warmup Steps Table from Advancad Mods click on Table Saelaction -
Thezr Click on LAC Warmup Steps

EH Elil hhmifﬁhm Lisip
|

St | Sobasin | sobuesce | Dewmems | s | o 108

DegC | s

TIP: 1A T im
ine id rrance durin I

+ [If engine rpm increases and then decreases
just after start up, IAC steps may be set too
high for this engine temperature

« [f engine rpm dips and then increases just
after start up, lAC steps may be set too low
for this engine temperature

L HE T
EEHEEN RS &

Swaep cursor across muitiple cells fo highlight cells for ediing
Salect:

s Sel Baseline: Resels righighled celts to last “saved” Fle version

+ Set Reference: Resols highlighted colls fo onginal Screamén’ Eagle calibration

+ Decremant 1o reducs vabes in highlighted colis by Unil amaunt seleched

= Increment to increase valus in highlightad cells by Unit amount saleched

+ Unit Denominations: Sel Unit values Tor editing cells with Decremant - Increment commands
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Advanced Tuning Mode — 5.19

ECM TUNING CONSTANTS SCREEN

ECM Tuning Constants Explanation
The calicration parameters in the ECM scale the fus! calculation to the Engine
Displacemeant and Fuel Injector Rate ksted in the ECM Tuning Conslants.
Usar to;
+ Edit angine displacament if you have changed Baca o stroke
= Edit injector flow rate if you have changad or maodifiad injectors
+ St engine rev Nmit
-

Emhuﬂhplmmm Chlick on & Edit wih Increment - Decrement boxes.

| Affacts ECM fal ealeulatisn
Injector Size, (Flow Rate) Clck on & Edit with Increment — Decrement boxes.

- Engine RPM Limit Click an Serall Bar Arraw & Drag o soe full rpm range
1 Click on Desired Engine Rev Limit
CAUTION:

Do MOT = enging rew limit higher than B200 rpm for Soflad Twn
Cam B engines or damage from over rgy may resuit

Do NOT sed angane rey it higher than G200 npen for Twin Caim
angines with cast pistons, stock walve springs o stroker fiywhasal
| kits or damage from over rey may resus
| Knock Conltrol Enabled = ON - Disabled = OFF

Belect:

= Sat Baseline: Resats highlighled calls to last “saved” file varsion

= Sat Reference: Resats Mghlightad calls 1o orginal Scraamin’ Eagls calbrabion

« Decrement lo reduce value in highlightad cels by Uinil amaount selected

+ [Increment fo increase value in highlghted celis by Uindt amount selecied
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Advanced Tuning Mode — 5.20

TABLE COMPARISON COMMANDS

Select:

Tabhle Comparison Commands

Working Calibration 1o edit table currently being viewad
Basaline Calibration to view cell valuas of last “saved” adits to fle

Reference Callbration to view cell values of original Screamin’ Eagle calibration for
this file

Compare Edits to Baseline to view the “difference” of working calibration o ast
“saved” adits

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

Wil Modo - A | = | 1}
Die Lt Juiep Jable

a1 R A MY el i

1 2N Ly

s

. | no | e | o we | O Ey | we | me | om0 | &

L. T R R 1 Y S -1 N -U I TNy O T S T I -

L MDA L B3 L i E1l

5% Turang Wode  Adhan

EvPympen Pl TR VRN MT T [ Hﬂnm
et eding Calbr ol

h“ » i .

i I | Puresce Catterten NOTE: CELL VALUES CAN
. - " 5. Campara Edis ta Fetesnnce | BE EDITED IN
- e« e | owoom | ow | ow || SORRNCLARRATION ONLY
T Bl Az a3 ga | pn | mp
[ 2 =
G T T TS T Example: When the
1508 b az 04 a6 | na | af Compare Edits to Baseline
o BCES R B ey is selected the current edits
- = FPRRRCTH [ o o i | made to the B cells shown
T S W VW | b 5 are seen as the difference
o er an a3 TR between the last saved table

] o 3 s e

o edits and the current edits
Ll BL [ [ Lk ad [+ 1 [
W " a0 oo | o | oa | o0 | ]

H AWEE B ad g 1 [i] a11] |
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Advanced Tuning Mode — 5.21

2-D & 3-D GRAPH SCREEN

2-D or 3-D Graph
Explanation s
ﬁrmwuhwlmﬂu?wlﬁr RENERR RN —-|
+ 3-parameters in 3-D . ._'. !'.".1"-,
» 2-paramelers in 2-D : e 'i"'""‘:‘ |
= 4 g I ““;
Use the 3-D Graph as a visual s | 71
reference ool 1o spol - Y
irregularities. in a tuning tabde. j" I::=§
WE Ly = i i
.::'e M EEEE R ! - :
ey
i Wiyl M g
2-D [ 3-D Graph Commands
. Stat  ClickonShowGraphBox )
File
Print 3D Graph | Select preferred Text Font & Size

{Print command for 2-D or 3- | Change Page Setup for margin control, etc.
D) Program automatically  Changa Printer Setup for print commands

selects 2-D or 3-D graph | Print to dafault printer io Send Graph to Printar
dependent on table type | Exit and raturn to Graph window
................................................ - Topgle Cell Colors onioff forprinting
Options i Toggle Graph Screen o be on top or behind other
...................................................................... items in printedcopy
Tools - (3-parameter tables) |

Contour Levels ¢ Adjust Graph Contours (o 8-, 16- or 32-levels for more

- or less definition
Projection | Set Projection of Celling to be zonad, contoured or

| bath for a different way of wewing file

TIP: 3D Graph can be rotated for a
Different perspective by holding both the | |
left and right mouse buttons down while | ©
moving cursor position. '

Mote: 2D graph for 2-parameter tables
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Data Mode — 6.1

INTRODUCTION TO THE SCREAMIN’ EAGLE
EFI RACE TUNER DATA MODE

Sophisticated On-Board Data Acquisition

The Harley-Davidson Screamin’ Eagle Data Mode Program is a complete software application
that can be used to record over 20-different types of engine and vehicle data on 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.



Data Mode — 6.2

INTRODUCTION TO THE SCREAMIN’ EAGLE
EF1 RACE TUNER DATA MODE

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

The Time to Distance program estimates the distance traveled between 2 user-selected recorded
frames by using the speed it measured and its own high-resolution time data. It then calculates
the average forces of acceleration and measures the elapsed time. This can be used to compare
roll-on acceleration tests that were performed in the same gear by setting the start and end of
the roll-on runs at the same points, such as 25 and 80 mph in 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 recorded
data. Additionally the Dyno Estimator can factor the effects of wind drag, power loss due to
drivetrain friction, and various drive ratios. The data can also be exported to a spreadsheet
program such as Microsoft Excel™.

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

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

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

rrre e

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

LAUNCHING PROGRAM & OPENING DATA FILES

T Cint s Woda F O Dhngeoetic Solbeneo fo Haibre-Dharviils osll
Launch Data Mode Eile Yiow Sewp  Help
Commands R — -
1. Click on the Data Pocord Datm '\, & L Wole u-!
Mode Screaman’ pind £ P rard r Vo
Eagle lcon located ~ E mprot Do | 11;
o your Daeskiog. -
2 Click on File in Ch FLETCHIZ sikDTEFSS HEIZATPOOZ sadl ;F' =
Ch FLETCHIR ikl EFSS BEI7H0T-2 [ IF
henu Bar A FLSTCHIZ sikl16355 SEJ2AT002 OM2 h
3. Click on Open Data G FLETOHIZ skl 6355 M3 ! i,
File to opan or. .. i f ::
Doubde click on File
Sk dahs Froed g Krizck Fistad Fror e
Name ﬂf m Epuari aghs Fupar @y  Engok Fisaard Baer 0]
M F“'E HHI. I b ' P i Al E nivCheranl e
Inpecio W Hees ma | [eosd Exbeanmei ks

Open Data File
m
1. Chick on File
2. Click on file name to
Highlight and click
on Open Or:
Double-Click on
Fibe Name

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

+ Thal the vehicle is all stock or has been modified

» The last 6 characters of the VIN

+ What Screamin’ Eagle Calibration was programmed info the ECM

+ Maodifications such as “no knock® o indicate Knock Control Disabled

It is suggesied that the race tuner use a syslem that makes sense to them so that they
can identify basic features of the Data File without the need to open aach file and look at
its file Comments.

MNote: Some early versions of Windows 35™ only allow 8-characters in a file name.
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Data Mode — 6.4

DATA MODE BASICS

M E
The Data Mode Program of Harley-Davidson Screamin’ Eagle EFI Tuner can provide the
skilled race tuner with an abundance of critical data that can be viewed in a multituce of
different ways. The next few pages will provide the user with an overview of the many
incls availabla, Deladed dascnphons will Tollow,

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

o Vi Bowda | il |'|.'|:|-|'-||l' Y [T ]

[ reyenil Hisn b D

Engers Tomg - ‘Yebicle Tippad

Engirs Tamg

Ik Sar Tiewg

|t i i Tl

M errersedor

L&l Popton

Chiriarid ke

A ‘e'arsrup Fual

S Aath Frioal Fomaehi i Froint
Spesi; by Fily? Fomazetk Rl Fiissl
Irgctor P Frons Acce! Ennchmaent
Irgcion B Bl e % Chipd E iy mrwrreged

-

Data Mode Main Functions
. Main Digplay - Displays the dala collectled of ona frame of the total recording
session

Status Bar - Data File name - Date and time recording began — Total number of
frames recorded = If a DTC was sel = lums red

Status Bit Name - Desplays: Whal Engine mode the engine was in - I vehicle lell
over ~ If security systam alarmad in the frama baing viewad

Playback Control — Allows usar to set controls for automatic playback of entire
recording Session

Graph Control — Allows user to select what to graph and in what formal

i e A
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Data Mode — 6.5

DATA MODE BASICS

(imr—— e e
Open Data Fila | Opan window for List of Data Files
~ Record Data® | Open window to Record New Data File
Print Data [Dp&nmndmvarhtHurdﬂnpyufﬂahhhdamnhnu
Record® | vierwned
| Opan window fo Export Recorded Data File as a CSV,
. ExportData® | (i ima Separated Values) file
View '

1 File Comments” | Cpen window io Read/Edit Information attached to data file

| Open window fo View Any DTG, that weare gat during the
................................................... |recordingsession
Speed/Distance | Open window o Calculate Elapsed Time and “G" Force of an
- Calculator® lnmahralnnrunmmlnﬂﬂmmdadsmm B
Guarter ““. | Open window o Calculate Speed, Time and “G" Force of an
Calculator* i acceteralion run within the recorded session. 60-feet, 1/8- mie,
i 14 —miba and 60-mph oplions
G o | l‘_’:lp-un windkow o Graph Horsepowar and Torque of an
Dyno Graph | accabaration run within the recorded session

PR f'f alaf Ef

| WFF 141206

Menu Bar Commands

I
| Set Main Display Size - Adjusts screen to prefamed size -
| elicking on this featurs brings up same window as Tuning Moda
| which is displayed on 4.9 and 5.10
| Prompt to Save Display Assignment Changes - Toggles
| prompt when closing program or loading new file ON/OFF that
| notifies you if you made a changa to Main Display or Graph
| Assignments

' Save Display Assignments Now - Saves current selaction of
S — __lM;mDmplayamegn Assignments
| Preferences |Hn~n|r

 Graph |lemm-mmnmmmmlmm¢gﬂm

e = osschon ik orinengraph e .
| ~ Contents ' View Information about Tuning Mode Frogram

About o }"-I'hwhl'u aboul software, revisions, licensing, ete.

............................................................................................................................. -

" Indicates mare Ini'nrrmtlun on this item in following pages
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Data Mode — 6.6

MAIN DISPLAY DESCRIPTIONS

in Di
The lable of up to 26-data Hems is part of ihe Data Mode main screen and ksts all of the
data items collected in the data file that's currantly loaded, The values listed are for a
single frame and determined by the positicn of the cursor on the graph,
+ ToView Specific Frame of Data - position cursor over graph and left click

+ ToLocate Specific Frame of Data
» Left click on graph and use left and right Arrow Keys to Move 1-Frame each
> Use Flayback Conftrol Center to View Framas in Slow to Fast Transition, (ses
Playback Control Center)
Double-click on dala ilem i lable o Open Assign Main Display ltem window if you
want different data items in different positions

Engme Speed
wehicle Speed i
wehicle Speed i SN
Throfls Foeson % (] % . Click on scroll bar
Throftis Foefon v 035 Vol arrow and click on
AR Lomd 347 . Itern to select

. Select Metric or
AFF Degired 13 . English "
VE 1l s 1. . Click on Apply to set
VE Daer 875 . Click on Exit to close
Spask Adv Front 10 50 deg window
Spark Ay Rami [ g
by chor P Frond
Irjechor P Fua 343 i} OeCe CImeanTEm U e

Main Display Descriptions

E Engine Speod Engine Crankshafl Revolutions Par Minute
il
{Hh:hnﬂir-ﬂlﬂ ) Vehicle ground spead in miles par howr or kilometers per hour
il Position of TP sensor in parcentage from 0% -(closad] to 100/
Ihhr;tg: mﬂ!l'“ -(wide open) of as aclual voltage measuremenl collecled by
ECM
I_ e AR Y AN i
A pressure measurement that refects changes in engine speed
il MAP Load and load. A product of atmospheric prassure and manifold
pressure.
E AFR Dasired ECM Awr-Fual Ratio targel for the present condtions

ECM front or rear cylinder VE targels for the present condilions

e e e e = e M M e = 5 N 8 N S R M Mo 3 R M R M s £ R e R R R N
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Data Mode —

MAIN DISPLAY DESCRIPTIONS

6.7

cufrent engine load and engine speed

ECM Injector Pulse Width target for front or rear cylinder for the
prasent conditions. Measured in mS, (milliseconds, 1/1000 of a
second) Encichments and enleanments mcrease of reduce actual
“deliverad” pulse width al the ingeclors.

Vishide Spaand
Wahichs Speed
Throte Foaion
Theotle Positon

hiAF Load

il |
Batery Vollage
Erajinia Tamp
Emnging Temp
Intske Aur T
Iritekog £uir Tamg
Bisromiote
&0 Padsan
Desred Idha
Wioam-up Fuel
KEneack Fatmnd Frant
Enock Fatend Rasr
Accal Ennchment
Decel Endemnmanl

Main Display Descriptions
Battery Voltage Electrical supply voltage measured at thee ECM
Engine Temp — Engine temparaiure measuned al cylindar haad. Offaned in
Celsius / Fahrenheit | Celsius or Fahranhail
Barometer Almosphenic pressure,
IAC Position Actual position of 1AC vahe in steps, (rotations from fully closed)
Desired ldle ECM targat rpm for idle for current engine temperature
SRl Additional fuel that's delivered 1o front & rear injectons for engine
warmup. Shown as a percentage of AFR al nommal lemp.
Actual reduction of spark advancs timing, measured in degrees of
KEnock Retard = crankshalt rotation. |5 the resull of the lon Sense function in the
Front or Rear cyl. ECM that monitors comibuslion event and retards. spark timing to

reduce cetonation.

Accel Enrichment

Actual increase of front and rear injaclon pulse width when throttie
position increases and MAP rises.

Decel Enleanment

Actual decrease of front and rear injector pulse widih when
throtthe position decreases and MAP decreases.
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Data Mode — 6.8
STATUS BIT NAMES

Status Bit Name Functions
The number “1" in a Status Bit Name box indicates that function is currently active.
Engine Run Mode — 1 for Running Mode or 0 for Starting Mode
Vehicle Tipped - If Bank Angle Sensor registerad a “lip over”
VTD Active — If optional Securily System registered an “alarm” indicalting tampering

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

Status Bit Hame Value
Engine Fun Mode

YWahicle Tipped " Status Sil Assignmont

w Assign Statos Hit Rem

WTD Actve s e |Engine Fun Mode -

.ﬁ.ppl,fl E:dil

Assign Status Bit ltem Commands
To Assign Status Bit ltems

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

Click on Arrow and click on preferred ltem to Assign to Status Bit Name window
Click on Apply to Set

Click on Exit to Close window

YyYvyvy
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PLAYBACK CONTROL CENTER

Data Mode — 6.9

L IR B

Playback Control Center Functions
This feature is used io automatically play through a recording so that the user can spol
particular changes in a sensor reading or call value,

+ Auto Playback Will Move Across Graph Display = Direction & speed adjustable
Cell Values in Main Display & Graph Display Update as each frame is encounterad
Status Bar Indicates - Frame Number of Auto-Scroll Position

Auto-Scroll Bar Indicates - Travel position through Data File

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

M

Engne Soeed
Wishicha Spaad
Vighichy Spbad
ThioiEe Foafon
The st Bl Pk i
SRAE | o

AFF Drsiwd

VE Foomt

VE P

5 oAb Fromt
Spars Ace Fiear

i i Y Feming
nmcior WYY Bear

1
-

‘Wolee | Uil
1044 B
a Rt o
a ki
al i} %
035 Wik
HF o
118
Ll | %
ETE %
1050 dig
0 deg
1595 i
149 e

Bum
B, Wokags
Enging Tamp
Eng g Tsn
It Aar Terep
ek m st Tamp
Hasrrowastor
1 P o
Cvirwnad il
Warmrup Pusl
gk Egasnd Froa:
FmzoH Faetard R
S EAnchiriidl
Cimpal Erleprmeas

| ‘Walwe

LEF:
ar
ar

Uit

Vb
-
E
-
F

e
Stirprs
B
*a i
iy
gy
T

ma

4

[

Fioyhock Control Cente

0.205
Rec# 1

L ]
Fast

1+ Smon

<«REV | FORe>| Swop

i
e et TR i '

o |
j &>

Slow - Fast Click on scrofl bar to set Travel Speed

Auto-Scroll Bar Click and Drag Marker on scroll bar to set trave! speed
REV - FOR Click on FOR or REV 1o set Direction of Travel

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

GRAPH CONTROL

Graph Information
This feature provides the ability to plot any value in the Main Dizplay as a graph.

= Zoom Feature - Allows close-up viewing of specific graph areas

* View Cell Values — Up to 4-different cell valua in Main Display can be viewed as a
Graph

+ View Frame by Frame = To pinpoint spedific value changes

Note: Rec # - indicales cursor posilion on graph
Cursor movement across graph updates the 4-values in the lower graph box

Rac # 1279
ern - Walue
4 k)
MAP Load (=7 195

4
Spars Ady Fron (deg) 4500

Fstore Groph |

Zoom Fnslﬂun cursor atdﬂr&d area nl'graph, Flight Click, Hold & Drag 1o
form box around desired area of graph to zoome-in on = release right
mouse button to zoom, (See example of Zoomed section below)

+« Zoom in again if more detail ks desired
» Left click on Restore Graph to retumn graph to normal size

View Values in  § Posilion cursor over graph and lelt click - all Recorded Values for
Main D‘l!plajl' That Franm will umme i Haln Dﬁplay

‘View Frame hr § Left click on gmph and then use hﬂyhuard left and nghtarruw buttons
Frame to move forward or reverse 1 Frame At a Time

Ruc 4 1065

n Fom e e L . alue
. | [ y, e L WLAF L] () A3 3
ARy I- l;\ { = 84
a3} = L| A ” N/ Spark Adv Fron (deg]  27.00
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Data Mode — 6.11

GRAPH CONTROL

More Graph Control Commands

Graph Values Double click on graph item to bring up Assign '
Graph Hem Window
Assign Graph | Item Units — Toggle Metric or English measure, |
tam {nol an oplion an all values) I
> Item Graph Color - Click to open Color Palette |
and change graph line color |

» IMem Assignment — Click on arrow to view drop- |
dewn List of Graph ltems to Plot i
I

|

I

|

|

+ Click on item desired

+ Click on Metric or English

s  Click on Apply 1o sel

» Click Exit to close Assign Graph ltem window

item - Walawr
2zl

sl Lo () 201

: B
Zpark Ak Frort {u-qj\'l,,-..;.li

Fasioe Gragnh |
& Agzign Griaph Hm i __' x

~ltem Graph Color —————————— - TMM
| Chick o Chenge Color hagtns
¥ . @ English

{{ —Pam Graph Colar

gk 80 Changs Color,

Spark Adv Faar :
Theote Posson % iz A Sigrment
Thectle Poston v [Vehicle Spead

W
J'thl Eﬂrl
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RECORDING DATA FILES

Data Mode — 6.12

To opan Data Recording Control:
+« Clck on File in manu bas and then ciick on Record Data

Data Recording Control Functions

C:\...FLSTCL... -File name baing

0 Recs - Murmber of Frames

mecordedto ] Recorded
mmm-r:mm:aum Emsgime Draka ~ HFHT?NJWHM
Mo selection Engine Data = Maximum rumber of
Murmbar 1. 2. 3 or 4 Com Pon data iteme masasurd
Dynio Cats - Minimum number of
dala items recorded |provides
greatest amount of data ponts
reconding for each ilam)
0 RecSec = Numbier of recondings Recording ON - Waiting - Dirtas recording stadus
pr Sastoad, (varkes wilh cofmpules Indicawng rixcording ~ ready to record
speed and type of Dita File selected, | muode s active m-mmm
Dy Data provides graates! number
of recordings per second)

= n b 1%

in Firoru ding Cowlil

n-mnmmn-hﬁnw

.......

4N LS TOHIT ol 14 ;nr—--—u
-¢_1

Fucurd h-
!Iﬂ-u-ﬂ-u

| e s
PRl | g s Ly J
e Al 7 Yars Carmost
o i G 7 Ve s
r".:l.:'-l-:w -
= [
TesiCom |  Gmifdien | | Cewnrce |

Data Recording Control Functions

Record Data:
+ 20 Frames/Sec - Range

on computer processing and Data File Type)
+ Stop/Start — Conlrod for slart and stop of recording session
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RECORDING DATA FILES

Data Mode — 6.13

Hll-ﬂlllmlﬂ Functim

Message Window - is used 1o provide warnings, status reports and additional

directions regarding Com Por funchion

= Test Com ~ Checks connection to the ECM by sending a test command, Results

are displayed in Message Window
+ Gat ECM Info - Relneves vanous mfarmation from the ECM

[ L PPN T i woprer Curmerdd
a0 el Wi ol T wurm LTI

e Ol e FEPRA 07 0 00 000 0 ) seadshie DT recsesa wisl oo i L
Llspeer T = 2780 mnS

S’ Gl Pl 00 G200 00D

Data Recording Control Functions

Click on Options = than click on “Collect Set DTC's During Data Recording™ 1o collact
any DTC's set during reconding session.

ECM Diagnostic Codes :
DTC Number - Identifies mafunction, sensor, etc. (Click on Help section for kst of

DTC descnipbions, 8.6)
Current — DTC sat and still active
Historic — OTC sel, but didn't remain active

View Selections — View DTC's sat as ALL DTC's possibke, just DTC's set, just DTC's

set & still axisting or just DTC’s that sat and disappeared
Message Window — Explanation of DTC information collected
Clear DTC s — Delatas all OTC's

Get DTC's - Collects and displays any DTC's currently in ECM

71



Data Mode — 6.14

RECORDING DATA FILES

S _Data Recording Control Functions =~
Record Data Moda Sabaci Data Mode Fila o Save window o Create
File DAl E . D e e N
Save Data Mode File Saves Data File just recorded

Com Port
Mo Selection Indicates Com Port Mot Selected
Com1,2 3,4 Use to select one of 4-different Serial Com Ports on

compuler

Edit
File Comments Opens FilelView Comments Window — use to documenl

info aboul data file

Data Type
Engine Data Records All Data ems in Main Display
Dyno Data Records 7- Data ltems - for use wilh dynamanmester:

Engire rpm, Vahicle Speed, Run Time, Barometer, Engine
Temparature, Intake Air Temperature and Frond & Rear Spark
Advance, Improves resalution, (datail) of data,

m [Falm Mode - Daia Heconding ool = '-?-"..-q.l- =l
Eile ComPort Edit [Data Type| | Oplions
I CA.FLETCHOZ stk016355 EERi'II: mod3 ' A Recs
e Data Recording Control Functions
Options
When checked On the Data Recosging Mode window Wil
Always On ToP | Bigplay on Top of Other Windows
Show File Dialog On | When checked On, will Automatically Display “Show File
Startup Dialog On Startup” when opening Data Recording Control
gﬂ;:tmm" When checked On, Any DTC's That Are Active during
R recording session will be saved
Advancod Chick on DTC Log Time Intervals to apen Setup DTC Timing
Constants window

-

Sal Interrogation Time - Click & drag scroll bar fo sed
duraltion of “gnapshot” from 1000-20000 mS

Sel Request Rate — Click & drag scroll bar to set
fregquency of “snapshot” from 1000-20000 mS

Set Defaults — Chick 1o use standard settings

QK = Click to save sattings and retlurm 1o Recording Data
Control

72




Data Mode — 6.15

RECORDING DATA FILES

Connecting Computer, Interface & Cables to Record Data
Starting with Data Recording Control Window On-Screen...

Make sure vehicle ignition is OFF

Plug 4-pin Data Cable into 4-Pin Data connector on bike & venfy snapped in place
Plug 9-Pin fermale end of Dala cable into Interface Module & tighten thumb screws
Flug 9-Pin Serial cable male end into Interface Module & tighten thumb scrows

Plug 9-Pin Serial cable female end into computer Serial port & tighten thumb screws

e L

Continued on next page

4-Pin Connector plugs into 9-Pin Female Connector
Data Conneclor on bike plugs into Serial Port on
(Refer to Service Manual for Computer

location of Data Connector)

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

Owner must Store Interface Module in a Secure Place for fulure tuning or data
recording. If the Interface Module is lost or broken & new Screamin’ Eagle EFI Tuner kit
musl be purchased to oblain a new Interface Module thal can communicale with the ECM.
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Data Mode — 6.16

RECORDING DATA FILES

l:nnﬂmml i'mmwhul plg- L

6. Tum ignition ON
7. Click on Get ECM Info 1o establish ECM communication and retrieve information
« ou should seé the following infarmation:
- VIN = (2002 and later ECM's)
= ECM Hardware PN indicating OE PN of ECM in vehicle
- ECM Software Calibration 1D indicating Calibration PN of ECM in vehiche, (will
match ECM Hardware PN up 1o 3-digit extension )
ECM Software Cakbration PN
. Hjmgetanannrmnmga A serial Com Port has not been selected” you should:
- Check cable connections
- Verify ignition is ON
- Solecl a Com Port, 560 6.15
8. Select data type for recording, (Engine Data or Dyno Data) see 6.15
9. Select Collect DTC's if desired, see 6,15
10. Start engine and ket idke briafly
11. Click on Start Box to begin recording data
- You should see frame number at top fght portion of screen increasing as framas
are being recorded
- You should see Frames/sec spead, (Engine Data salection usually around 5
frames/sec and Dyno Data considerably higher)
MNaote: Data Moda main screan will go blank during data recording session

Continued balow
e, s e }:\._ " 1 I u
Crepes fdeyh, ispah masss ida | Fomms: F. Al
SRl i CaleR AR A T o Ml
LAl S Py Pl =y
[[=r=r T STEEST b L L o Bl Ll b
Pl Yy m— _nlﬂ_ﬂh-m

1'
o= | e

Wyrs =T | by

a L e

U SRR R R

Wl W3 IRC O TR T Cow meirs =]
1

12. Perform dyno or closed-course track tesls as desired

13.When testing is finished safely park bike and turn ignition is OFF

14.Click on Stop box to stop recording

15. Disconnect cables, laptop computer and Intarface Module if no additional data
recosding is plannad

74



PRINTING DATA RECORD

Data Mode — 6.17

Shiit CHck on Fle I Mikih i Mat-—~ the clicl on PIl: Dtk Rucard
File
Select Font Salect Text Font Style and Size for print-out
Page Setup Set Page Margins, page size and page layout L
Print Setup Sebect paper size, source and edit Printer Properties
Print Prinler Commands
Qptions
Show Cell Toggle Status Bit Cell Colors ON/OFF for print-out
Caolors
Zoom Enlarge or Reduce document view size

= Dhalas Mlode Fibe Playvback Acthee
Eife  Wiew  LDefug  Help
SFLSTCROC ekl B35S SETFATO0T mod 7

Itemm
Engme Spaed
Sehichy Spend
Wehichs Speed
Throtke Fasrean %
T hiiks Fosman
AR Lipad
AFF Daginpd
WE Frart
WE Fupsr
Spark Ak Froed
Spark Ay Faar
mpcign P Froek
mwCion Py Flaar

| Walea

L063
[
121
1000
414
86.3
11.3
85
Ba.0
2225
1900
141F
1394

T

. Tala Modes Re
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Data Mode — 6.18
EXPORTING DATA FILES

Exporting Data Files Explanation
Recorded Data can be exported to other programs as “Comma Separated Values”,
or C8V's. This allows the user to manipulate the data in a multitlude of ways. One
example of how this can be accomplished is provided below.

IEFqimen T

o]

'r_'_E“' Edit

- _1\,__ Sheet Hac: [1345
i

Clickte | Clicklo  Click1o
Asnign Vior | Aasign Ver | Assign Var - Assign Viar

E regine £
Wahiche !
Wiehicle |
Treottle |
Thenktles |

Ingecior P9 Fig . mE duroel Ennchement
| ma (h=cw! Epdearmsnt

0.05 ms
0o ma

WAF Lond (k-a) g2

Throfle Position 52 () 1080

Festors Graph |

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

1. Click on File in the menu bar of the Data Mode Playback screen and then click on
Export File in the drop down list

2. Determine frame number 1o start data export and type into Start Rec:
3. Determine how many frames to export and type into Count:

Continued on next page

76



Data Mode — 6.19

EXPORTING DATA FILES

4. Double click on Assign Var to open Assign Export Variable window

5. Select ltem you wanl 1o export using drop down st

6. Select English or Metric measure

7. Click on Apply 10 set item in that column

8. Click on Exit to close and Save selection

8. Repeat this procedure for each Variable you want to export

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

10, Click on File and Click on Save as CSV

11.Typa in a File Mame and Select a Folder to save in

12. 0pen CSV file with a Spreadsheet program like Microsoft Windows Excel™

ol g phem peard gt i s pieiew peip S
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1
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E it e
1. e, e 00 i mr e e—
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e (7] =i
LB Lt ] 1
LL] e ] L]
F] e nEl 1]
F] i i Wi
4, ik ] P
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i e ot e ik - Fi F]
L] e P it ol P A ]
H i Pl il ma r i A LN
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Data Mode — 6.20

ENTER/VIEW COMMENTS

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

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

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

x|
2002 FLSTCI - 016355 =
Stock equipped
SE Cal - 328700-02
(Tuning modifcaton 1o VE atWIOT, 1500 om to 6500
3rd gear rollon starts 811944
=l
Save Chamney ! Est
= .-|, LAY o
\

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

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

3. Click on Exit to close EnterView Comments window
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DTC CODE

View ECM DTC Functions
This feature allows the user to view DTC's that were recorded in the
Data Recording File currently baing viewed.

When “Collect Set DTC's During Data Recording” is switched ON during a
recording session the hlrnwlm may be available:

+ DTC Number = Identifies the malfuncton, sensor lype, ¢lc.. (see Help = Contents =
Cala Playback & Analysis — DTC Descriptions

= Current - A DTC that is currantly active

= Historic — A DTC that was set, but is no longer active

* View Selections - View DTC's set as ALL DTC’s possible, just DTC's sel, just DTC's
currently active or just DTC's that were sel and are no longer active

+ DOTC Description: - Provides explanation or description of DTC |

o S &l 7 s Caerent
™~ iew Solb  Wiow Higornic
ITC Ddssgldn =1
=
v DT man

Start: Click on View in main menu bar - then click on DTC Codes
Dismiss — Closes window
Options - Toggies “"Always on Top™ ON/OFF to keep View DTC Codes window on
top of other windows & screens displayed
+ Views — Sea View ECM DTC Functions above
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TIME TO DISTANCE ESTIMATOR

Time to Distance Estimator Functions
This feature astimates the distance traveled between 2 User-selected recorded
frame numbars by using the speed measured and its own high-resolution time data.
It then calculates the average forces of acceleration,
Begin Speed - Beginning speed of run af selected record frame number
+ End Speed - Endng speed of run al selected record frame number
Distance — Distance traveled, (in faat or matars and milas or kilkomeaters), badtwaan tha

2 racorded frama numbers seleclad

Elapsed Time - Time to complete the distance between the 2 recorded frame
numbers

Average "G" - Average force of accelaration in °G" force

T Dhata Maode File Playbas i Finas s Ehatnnce ESlinmabor o
Fide Yiew Gelwp  Haelp

CAFLS IO il 650 BE J28T0E awaed 2 Flitad Bt wen. ZFTE A @ D7C O
Iarees . Vnbue | Usal | Sk Bage Becond | [1515 Sintus Bl Neme  Vislun
Engine Speed 6L FPi | Dosw Ergene Fuin Wode
Waberhs S s e ! WMFH Engn SelEndPacord | |02
Wt Che Sp e 40 krjhi  Engn

Thigils Foalin 18010 i irtaks | - Speeddinsnee
Thrcmle Fakiian 416 Woki  imioke) | Bege Speed piPH) BT

BAAE Losd SaF LFm  Beor Edfpesdpity [

AFF Dasied 121 - WCF Playback Control Conter

WE Frosi L] 4 Dirrn | Dstaens Feail ﬁ- I 153 751 i

WE P 75 oo WY Diseapuei @

Sk duds Froml T& 00 i Formci .ﬂ Fac ity ;I i
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Time to Distance Estimator Command

Start: Click on View in main menu bar - then click on SpeediDistance Calculator

1. Click on Select Units to choose Metric or English

2. Move Cursor across graph (o locate preferred Start and End Record frame
numbers.
Example: We located the 25 mph and 75 mph frames of a 37 gear roll-on test.

3. With cursor positioned on preferrad graph location, Click on Set Begin Record or
Sat End Record o transfar graph frame number 1o Time to Distance Estimator —
or:
- Type numbers into Sel Begin or Set End Record box

4. Chek on Calculate for Time, Distance & Acceleration measuramants

5. Chck on Exit to close
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QUARTER MILE CALCULATOR

Mile T r i
This feature estimates the 60-loot, 1/8-mile and 1/4 -mile distance traveled froma |
User-salected Beginning point using the speed measured and s own high-
resolution time data. It then calculates the elapsed time and average forces of
acceleration. i
« Record Bounds — The starting paint of the Quartar mile run that can be insarted
manually or with tha Aulo Find feature
Measure - The distance estimated
Time — The time lo complote that distance
Spaed - The spead a1 the end of the distance meagured
Accel G's - The average "G force of acceleration dunng the distance traveled
Record # - The recorded data frame number at the time the measurement was madsa

e

&iwe [ b shimniog ol Tip: Usa the Quarker Mile Tima
Calculalor bo compang 2 oF mone “Tie™
FLan,

Exampla: We did a full throttls, roll-on
eccaleration nun in 3™ gear on a fat
sirefch of racetrack. We sat tha
Beginning Record frame number e
1845 when bike speed was 25 mph at
100%: theottle.

Mow, wa can Compare our 60-foot, 1/B%
mile and B0 mph tres 1o other runs by
perionming the samsa axact acoabaration
run and starting its Baginning Racord
when thal bie's apaad |8 also at 25
migh.

Mote: In this 3™ gear run the theattle was
closed before B quarier mile was
reachad  When thes happens, comparg
only distances whisre tha throtihe was
still at 100%.

Liarter Mile Time Calc ator Command:
Start: Click on View in main menu bar - than click on Quarter Mile Calculator
1. Enter Beginning Record frame number — Options:
s  Type in number
¢«  Move Cursor on Graph fo desined baginning frame & click on Manual Set Beglnning
Record o transfer that frame numbar
= Click on Auta Find Beginning Record 1o simulate a quaster mile drag race from a
standing stast
2. Click on Calculate for 507, 1/8 mia, ¥4 mile and G0 mph numbars
3. Click on Exit to close window
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DYNO HORSEPOWER ESTIMATOR

This feature graphs hwwlntthymlurmﬂm lrmmthufwhr:hﬂﬁdlf
the rale of acceleration and the engine rpm in he User-selected range of recorded data.
Addittanally, the Dyno Estimator can factor in the asrodynamic drag of the selected
motorcycle model, driveltrain losses due to inction, and the effects of drive ratios.

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

P o3 HP U4 3 i A5 B e
r-;:1mu1i-:uwm|

umnulw

T3

S TN hiwbagye Clioe &% o S bBenph Smaslivng
4

Dyno Ho r Estimator Functions
ol Lo S e S =) T e e
Print {
Print DYNO Graph Select Font — Font style & size for print-out
= Margs sire & I
Print Setup - Printer Propertes: paper see/source
and adjustments
Print - Sends Dyno Graph to Printer
Options | NIA 1
Magnifying Glass Zoom Preview Dyno Graph in Different Sizes
| lcon
__Save as JPEG Image Creates Image File of Graph
Export C5V Data Craates CSV File that can be imporied into a 1
spreadshest program Like Microsofl Excal ™
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DYNO HORSEPOWER ESTIMATOR

Data Mode — 6.25

Dyno Horsepower Estimator Functions

Positions Dyno Graph window In front of other

i n Ty windows
Data Corrections
Apply Aerodynamic Apgplies cormection factor for Wind Resistance when
Correction usar wants o graph closes course track test
Filter MPH Data Srnoothing filler for ECM
Filter RPM Data Smoathing filter for ECM
Filter Time Data Smoothing filter for ECM

Perrrik Hlintdipicgsir  ohmnlsr

Dyno Horsepower Estimator Functions

Set Slart Rec
Usa 1o inser

starting frame of
graph

Sat End Rec
Use 1o insert ending
frame of graph

Graph Smoothing
Indicates Smoothing

sehection - a feature
that applias trand
lines to raw ECM

Plot Data
Use to create graph




Data Mode — 6.26

DYNO HORSEPOWER ESTIMATOR

& Liyno Satup Informalion _"J
Wiehicle 5 alection (will Sel Dafauls Below] | Genirg Nots:
[FlsTOHmmae Clissews oc6 =] | | TeoFeve Per bile BE Default values are
| Toares o Flalis [is0 | automatically
insarted whan usar
- Wehicke Teat Weight T selects vehicle. ..
Washicks Woesght jLba) 724 Frisacy Dive Flsto 1.440 BUT - All Values
Fiicer » Faglosd wght [Lbs] [0 | || Seconduy Dive Fatio 21 ﬁ‘; :ﬂmmﬁ'ﬂ if
k; Direetin Lts Parcend) [0 Example: We
- Pridyriamic Information ; entered 200|bs for
Dug Cosfficient (Cof om0 | vancel | oK | 3" gear
Inform nF
Thu- values in this window are used to create the Dynd Harsepowaer Graph by calculating
and 1o _ When vehicle is seleclad Data Mode automatically inserts Defaull Values.

Wﬂ'ﬂ“ Sel Defaults)

Gearing;
Opens drop down list of wvehicle modals Tire Revs Per Mile - Based on slock rear wheel &

and Insens Default Values for weight & tire size
wind resistance. Trans Gear Ratio - Bases on siock tranamission
Abbreviations: GEar ratio
WS = Windsheedd Gear Selection — Usar-Salectad Gear — must maich
5B - Saddlebags gear used in test
Vehicle Test Weight Primary Drive Ratio - H-D ratio for stock primary
Used o calculate total mass drive system
Vehicle Weight - H-0O Default Secondary Drive Ratlo — H-D ratio for stock
Rider + Payload Weight = H-D default | secondary drive sysiem

is 170Ibs. When closed-course testing,
enter the actual nder's weight for

Drivetrain Loss - User-Selected percentage to
estimate fnclicnal losses between engine and track,

grealar accuracy Usually 15-20%, bul not a fixed amount at all rpm's
ic Information: OK = Command box 1o acoept current values &
Displays H-O wind resistance values for close Dyno Selup window
bike selacted Cancel - Command box to cancel changes made
Frontal Area — H-D Default Value and close Dyno Setup window
Drag Coefficient — Comection Faclor

for wind resistance of Frontal Arga
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Data Mode — 6.27

™ Dass Modo Filo Pleytiack Acih R 3:“ b M
Edn yers Getep Help N E Pl T T ey erepm—— Rt =1
T NSO RS ST mad? | 4M] [de  [pboss Dot Comechoss
oy Unit hom ) IFhl P Brmpan o g S L
Engim i 33 ] v '
|. Tip:
To downsize Dyno |
Horsepower Eslimalor window LR
so that it doesn't completely T
1 covear the Data Mode Graph, bt :
" move cursor to comer of I T R A A
_| window - then click and hold, | PR WD T e
-l moving the cursor towards the | = e
=i window center. Release when |, e
il window is at desired size. LR Reokmeceeic-ts (HEREee IS e
v Vot bt | | deleiPe ([T | 8 M |
- : — P # 1950 I
l J Jl' B s 1.4 1507
I.' C Lia | oail (HFE) WL :
U - i ! .| |
! |y | | oty | | Themle Positon % %) 1008 ||
———. L S Fovomomph | |
Dyno Horsepower Estimator Commands
Start: Click on View in main menu bar -then click on Dyno Graph
1. Select and insert Set Start Rec and Set End Rec frame numbers
Example: We zoomed in on a section of the data above where we performed a 37
gear accelarabion run on a flat section of racetrack. We set the stant at 1950, a frame
that measured about 2000 rpm & s&t the End at 2019, the tast frame indicating 10075,
{WOT) throttle. The numbers can be entered 2-ways:
» Click on saection of graph to slart and click on Set Start Rec. Do the same for the
Set End Rec - or:
» Type recorded frame numbers into Set Start and End Rec
3. Click on Data Corrections and select funclions you want turned on. We suggest:
Aerodynamic Correction — ON
Filter MPH Data - ON
Fitter RPM Data - ON
Filer Time Data - ON
4. Chck on Setup Vehicle Test Information to sel paramalers for graphing
See Next Page
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DYNO HORSEPOWER ESTIMATOR

5.

B.
7.

Dyno Horsepower Estimator Commands

Before creating a dyno graph you'll need to set the parameters and functions
in the Dyno Setup Information window.

Click on the Down Arrow of the Vehicle Selection and click on the model and setup
that best matches your vehicle. Mote abbreviations for saddlebags & windshield
Click on Rider + Payload Weight if you need to increase or decrease the weight.
Default is 170ib; we set curs at 200 for a heavier rider.
Click on Gear Selection and click the appropriate gear you tested the bike in. We
choose Jrd.
Click on Drivetrain Loss and insert a number if you want this factored in for resulls
closer to crankshaft forces, (use 15-20 percent depending on speed, [frictional power
loss increases with spaad]). Sat at zero for rear wheel power.
Click OK to accept your settings
All other values are H-D defaults and user would only change them if they changed
primary or secondary gear ralios, added an accessory thal greally changes
serodynamic resistance or changed wheel and tire size.

Continued on next page

& Dy Selup Infoomatian _- .il
Viebntin Selechon [/l Set Delod s Balos] Giemng
|FLSTC Herkage Clasts WS + SE ! | Tire Reves P Mile Ak
k Tuens G Flato [15m0
|- Webicle Tent Weight Gas Selecinn
Wihick \Weight [Lba) [734 Prrwary Dt Flatin 1,440

Rider » Payloacd Weight [Lbs] [0 Zocondssy Diive Flatio FRL]
k Drevten Loss [Pescent] o

_er‘m.... - ]

|
Frontal Ar=a (S F1) 104 |
Dirag Comdficind |Cd) |-:ITII| | | . |

Mote: Once you have sel the parameters for your bike, DO NOT CHANGE
PARAMETERS. The value in using a tool like the Dyno Horsepower Estimator to
compare performance is lost if the Dyno Selup Parameters are different from lest to test.
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DYNO HORSEPOWER ESTIMATOR

If the Vehicle Selection Furnm-nhra Hm Bnn E!t, follow the mmrnﬂnda below:

10.Click on Graphing Smoothing Scroll Bar and settod or &

11.Click on Plot Data Box to create graph

12.Click on Print command under File if you want to print the dyno graph

13.Click on Save File as JPEG if you want to use dyno graph as an image

14.Click on Export CSV Data if you want to manipulate data in a spreadsheet program
like Microsoft Excel™

I- Data Mode Dvao Horsepowas Estimator i - |B]

LR R R R

Peak HP:- 45 2 @ 4035 RFM R
Peak Torgue: 1.4 @ 2699 RFM]

[ FLSTEI Hortags Classic W + 58 Sol Stat Froc | [1550 IE’#*"'H*H
e ) |
Satup Vehicks Tast Infomsbon | Set End Rec | [2019 | ‘III o
4"
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EFI Race Tuning Guide — 7.1

EFI RACE TUNING GUIDE

Introduction to EFl 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 EFIl system. The vehicle’s EFI system remains just as dependable as it was stock.

What Can the Screamin’ Eagle EFlI 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 | or Stage Il Calibration
to match the engine configuration of the bike; both to optimize performance and protect the
engine from damage. There was no effective way to fine-tune the EFl 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 EFl 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
Screamin’ Eagle equipped engine usually requires only minor adjustments. Before reading further,
please read the Introduction in Section 2. This section describes the design and function of the
current Harley-Davidson EFI system. You’ll need to fully understand how the EFI system func-
tions, to be able to tune it successfully.
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INTRODUCTION TO EFI RACE TUNING

The 3-Tuning Environments of the EFl 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 | start?

2. Why would | want to adjust the AFR?
3. How would | adjust the AFR?
4. Why would | want to adjust the spark timing?

5. How would | 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
EFl 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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INTRODUCTION TO EFI RACE TUNING

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 EFl 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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INTRODUCTION TO EFI RACE TUNING

Checklist of Consistency Concerns

e 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.

e |f 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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INTRODUCTION TO EFI RACE TUNING

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 74.7 grams of oxygen to 1 gram of fuel, when burneq,

will theoretically result in complete combustion. Stoichiometric isn’t the only AFR that supports
combustion. Most engines, including Harley-Davidson Twin Cam models, will run with rich AFR’s
of about 8 to 1, (more fuel) up to lean AFR’s of about 15 to 1, (less fuel).

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

e Peak power at 12.8 to 1 AFR is preferred
e Severe loads at 11.0 to 1 AFR is preferred
e Cruising under light load a 14.0 to 1 AFR is preferred

These AFR’s are all approximate and your results may vary slightly.

Why Would | Want to Adjust the AFR?

Each motorcycle, (and each cylinder of an engine) has its own unique requirement for the amount
of fuel that would achieve maximum performance. That’s where the Screamin’ Eagle EFl 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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INTRODUCTION TO EFI RACE TUNING

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
e 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
e Spark plug color is black

¢ Fuel consumption is abnormally high
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EFI RACE TUNING WITH BASIC TUNING
MODE BY FEEL ON CLOSED-COURSE TRACK

This section is for those users who plan on measuring the performance of the bike by feel and
observation, not by Data Mode recording or dynamometer and AFR measurement. EFl 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.
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EFI RACE TUNING WITH BASIC TUNING
MODE BY FEEL ON CLOSED-COURSE TRACK

Where do | start?

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

Inspect and Prepare Bike for Testing

1. Perform 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 g
right side switch housing and the throttle grip itself. Mark a 88
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 y7
12 and the midpoint between 0 and 12 as 6.

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

3. If you haven’t done so already, Program the ECM with the Screamin’ Eagle Tuning File that
best matches the performance components installed on your motorcycle. Example: If you own
a 2002 Softail and you have installed the components of the 1550 Stage Il with Screamin’
Eagle Performance Heads kit, you would Program the ECM with Tuning file number
3286002A-MT2. Follow the instructions in the Basic Tuning Mode section of the EFl 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 lon Sense feature off and the ECM will not retard spark timing
if detonation is present. If the AFR is too lean or the spark timing is too advanced and causing
detonation the test rider will be more able to sense this as an audible engine knocking on
acceleration under load.

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

e |t is unsafe to carry out a performance test on a public street.

¢ |t is unsafe and illegal to carry out some performance tests that may require the rider to exceed
the speed limits of public streets.

Note:lt 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.

e 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.

e 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.

Throttle Position

MAP- (Manifold Absolute Pressure)

0-6% 10-50 kPa

12% 40-55 kPa

25% 55-90 kPa

50% 90-100 kPa
50-100% 90 and higher kPa

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

¢ If any undesirable symptoms are identified, note the engine rpm the bike is in. As soon as
safely possible, write this information down for tuning.
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Why would |1 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 | 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 rom 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 colored
exhaust pipe deposits, light colored spark plugs or that the engine seems to be running very hot.
If you don’t know which of the 3 causes, (AFR, spark timing or both) are the main reason the
engine is knocking, then you’ll want to either increase the fuel delivered or decrease the spark
timing in separate tuning adjustments. Experienced tuner’s only change one item at a time.

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

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

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

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

If this tuning adjustment had no or little effect on engine knocking, then retard the spark timing,
(see How | Would Adjust Spark Timing.)
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Why Would |1 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 | 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 rom and MAP

these symptoms were present in.

Example 1: Steady Throttle opening of 6% at 2000-4

000 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
throttle openings of about 6% that the MAP is betwee
Throttle Position vs. MAP Table.

more efficient. We know that at steady
n 10-50 kPa because we consulted the

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.

s i il i i i A -, =
1800 E MNote:
1s00 | Inthis example we wanted to
- % decrease spark timing at 2000 to

zzs0 | 5000 rpm under heavy engine

iwa | load & WOT. We did this by

— decraasing spark timing from

AnBD 1750 to 5500 rpm at 90-100 kPa
MAF. Here we decremented the

highlighted cells by 10-Units.

A%
Lo
Mesn Speask Tabls [Deginss Changs)  [dd Cesbded

LA00
Bl

T RS B AT T A TV

What Do | Do if the Starting, Idle or Warmup Performance Needs Adjustment?
If you experience a situation with the starting, idle or warmup performance that you want to
remedy, refer to the section titled: Miscellaneous Tuning, at the end of this Tuning Guide.
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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
intemal 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.

e 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.

¢ |f undesirable symptoms or a lack of power are noticed, connect computer to vehicle to record
ECM engine data using the EFl 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 | 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 Il with Screamin’
Eagle Performance Heads kit, you would Program the ECM with Tuning file number
3286002A-MT2. Follow the instructions in the Basic Tuning Mode section of the EFl 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 lon Sense feature should be on so that the ECM will retard
spark timing if detonation is present. You can also use the Data Mode to spot tuning needs
by looking for Knock Retard activity

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

when your tuning session is completed. This will ensure that the engine receives an extra
measure of protection.
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Test Bike to Determine if There Is a Need for a Tuning Adjustment

After following the directions listed in Inspect and Prepare Bike for Testing the bike should be
ready for testing.

Use a closed-course track to carry out a performance test if a dyno is not available.
A closed course track is used because:

e |t is unsafe to carry out a performance test on a public street.

¢ |t 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.

e 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.

e 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.

e |f any undesirable symptoms are identified, note the engine rpm the bike is in. As soon as
safely possible, write this information down for tuning.
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If Undesirable Symptoms Were Noted,
Record ECM Engine Data Using Data Mode Program

1. Connect computer and Screamin’ Eagle EFl 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 | 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 lon Sense feature in the ECM detects abnormal combustion,
(usually detonation) it tells the ECM to decrease spark timing. Detonation can be caused by
either a lean AFR or spark timing that’s too advanced, or a little of both, and the engine is under
moderate to heavy load. As a safe practice, it’s suggested that you try richening the AFR first,
and if that has little or no affect on Knock Retard activity, then retard the spark timing.

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

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

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

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

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

5. Note in example below that Knock Retard is over 5-degrees from about 3700 to 5300 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 | Adjust the AFR with Advanced Tuning Mode?

You should already have performed both the steady throttle and full throttle tests while
recording ECM engine data and determined what, if any symptoms you felt you wanted to
correct. And, you should have determined what area of the engine rom, MAP and throttle
position you want to tune.

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

1. With the Advanced Tuning Mode you have 2-options to richen the AFR:
¢ 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 rom 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 |1 Want to Adjust the Spark Timing?

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

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

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

How Would | Adjust Spark Timing with Advanced Tuning Mode?

You should already have performed both the steady throttle and full throttle tests while
recording ECM engine data and determined what, if any symptoms you felt you wanted to
correct. And, you should have determined what area of the engine rom, MAP and throttle
position you want to tune.

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

Use Advanced Tuning Mode to adjust spark timing for each individual cylinder. Adjust spark
timing using Advanced Mode Spark Advance Tables.

1. Adjust spark timing of front cylinder from 3100 to 5100 rpm and 100 kPa MAP by 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 from 3700 to 5300 rpm and 100 kPa MAP by decrementing
spark timing in the rear cylinder 100 kPa cells at 3500-5500 rpm of the Rear Spark Advance
table. See below

3. Program the ECM with the new Tuning Table and carry out another performance test. Refer
to Section 5: Advanced Tuning Mode; Spark Advance Tables & Programming ECM for directions.

Note: In our Data Recording from the previous page we saw Knock Retard was over 5-degrees
in the front cylinder from around 3100 to 5100 rom at 100 kPa MAP and in the rear cylinder from
around 3300 to 5300 rom at 100 kPa MARP. 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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EFl RACE TUNING WITH ADVANCED TUNING
MODE & DATA MODE ON CLOSED-COURSE TRACK

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

B9 inkn Minda File PLagtsnck Artien ; "i"::-::"' _.J,m_‘[l
Edle  yiew Selup Hep
[ Oy agas: Flaasl 15 UL aandli s B e e R G e Hani: 233/ 0 DTC i
Ibiyan Wolue L Hiyemi Voleer  Unii Sikntan Hel Moms ks
S nagnn S pee Fo-L S FFE IBnamry v ol 3% -1 Erging Fus Moda
(OFY T Rt ST ) ENL LAFE Fagera Tasrg 1]+ 3] T R e i | TE
vihicks Speed 0% kmytr  Enggre Temp 14 1 WTT A i i
Throfile Posfian % ik ] Indmbor Aur Terp i1} L
Throfiie Poufion v [-15 Woin  Inake s Teeg 100 i
BAAE Lo mr P Psenmsier A (158
SFH Dasved 113 - Wl Pogiton 27 S
VE Fromt 840 % || Dusind e 1000 R || eback Conte! Camtar
v Fimzr Ao £ "' g ol [+ ] T nichk I I TS
ek Ao Froal 4480 | deg | Eneock Pieterd From | G008 dea || 4 A A o
Spark Ak Fsee 4500 deg  Frock Fgterd Flpor [iLT dog
npacies Fey Frem Zd% ma A= Ennchmant iR (T ‘_J*“' FIEI Siam ;
njmcice P Mear Fall =] mek Dmcal £ nleommond il ma
wmEy | FoRas | Ewe |
ﬁ.lu: W ﬁ
Hom ke
HITF
207
............ - .ﬂ' e~ [T
# &1 lenock Sassed Cans B0
|
J Fgsors Geaph |

sy Mide - ASveerd Mode Scdinme R e %-..-"- M
. Fle [ Geip Tebie Selecies Table Covgasses  Help
Note: |I'I'I|'.II'I:I'||I'E F“_“' . D e Pl T, Wil ] Paoli M * e s o e Teailem
Consumption by increasing b | et | S| Dt | e [ 100 Can e
Ep«ﬂ“‘[ 1'.i11lng. | Oy F Ml 7 MU
we -
L]
In this example there was no S A AE LN NN RN
Knock Retard activity at a steady WM | S0 | BN | B | OB 08 | B0 | N0 | 2N | e
7 ] BN | THE 31 1] ] fu i, HN | W | W 1500
2800 rpm and 20-50 kPa MAP, O ETERETEET AR CRE RN RN TR RN
s0 we increasad spark timing at AR AE I RE A R R AL
3000 rpm and 20-50 kPa MAP by RN TR T AT RN LR N
4 o i ) 0 HE | T'W | HE | 506
10-units in both front & rear =M &K T | W | W | 5
cylinders. If a performance retest sl R L AR NE R
, : EW_| W | AN | am
doesn’t indicate an undesirable == : AR TRE A
symptoms and the Knock Retard : i :5: on - gx . Ez | i: | ’E -
Data is OK, we should enjoy an P T T T T e T T
improvement in fuel consumption. , - AR | &m | ®m | &R 0D | 6n | g8 | AN an 4




EFI Race Tuning Guide — 7.25

EFI RACE TUNING WITH ADVANCED TUNING
MODE, CHASSIS DYNAMOMETER & AFR METER

This section is for those professional users who plan on testing the bike on a chassis
dynamometer and measuring exhaust gases with an Air-fuel meter. This is the most efficient
method of EFI 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 rom 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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EFI RACE TUNING WITH ADVANCED TUNING
MODE, CHASSIS DYNAMOMETER & AFR METER

Where do | start?

Start by making sure the bike is safe to dyno test and ride, that the engine is in excellent mechanical
condition and that the best Screamin’ Eagle Tuning file is currently programmed into the ECM.

Inspect and Prepare Bike for Testing

1. Perform 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 Il with
Screamin’ Eagle Performance Heads kit, you would Program the ECM with Tuning file number
3286002A-MT2. Follow the instructions in the Basic Tuning Mode section of the EFl 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:
CalibrationInformation. Or, open the Comments Window in the Basic or Advanced Tuning
Mode programs with a Tuning File loaded. In the Comments Window a list of Screamin’ Eagle
components are provided for the Tuning File currently being viewed.

Enable Knock Control if you want to tune the EFI system using Data recordings to spot
Knock Retard activity. Disable Knock Control if you want to use dyno measurements to tune
for optimum power.

Note: If for any reason you disabled Knock Control, remember to Enable Knock Control
when your tuning session is completed. This will ensure that the engine receives an extra
measure of protection.
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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 EFl 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
rpm’s by varying dyno load device. The engine should run smoothly with no misfires, no bucking
or surging and no unusual exhaust rhythms. Try cruising at various speeds. The ability to run
smoothly with light, steady throttle is particularly important when a racer needs to hold a
steady speed through a broad curve in the track. Racing is not always about acceleration.

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 rom 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 | 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 1 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.

e Steady Throttle/Light Loads: 13.5 - 14.5 to 1 AFR

e 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.

Note: Using VE Table to adjust AFR

In the example below we have measured AFR with a 2-probe AFR Meter during a
Full Throttle/Heavy Load Roll-on Acceleration Run on the dyno. We found that just
the front cylinder AFR was a little lean at 1750-6500 rpm so we want to richen just
the front cylinder AFR.

In this example we will increase the amount of fuel delivered to the Front Cylinder by
Incrementing the highlighted VE cells by 5-units. This will tell the ECM that more air
is entering the cylinder and the ECM will deliver more fuel to achieve its target AFR.
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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

. 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.

. 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

. Perform a complete set of tests to verify and measure performance. Measure AFR with the

AFR meter and use Data Mode to record ECM data for Knock Retard activity, etc.

. When you have achieved the measured AFR objectives, use the dyno to measure power out-

put 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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EFl RACE TUNING WITH ADVANCED TUNING
MODE, CHASSIS DYNAMOMETER & AFR METER

Why Would |1 Want to Adjust the Spark Timing?

If your performance tests indicated any undesirable symptoms such as excessive engine knocking,
sluggish acceleration or a mileage test indicated excessive fuel consumption; you should adjust

the spark timing with the Main Spark Table of the Basic Tuning Mode or the Front or Rear Spark
Advance Tables of the Advanced Tuning Mode.

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

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

8% Dinin Modo Filo Mook Aciron e e R i 1=l I||
Eile  ¥iew Zotwp Help .
et Ot O, T —_— Hnta_. Hmmlt Retard Activity
_ may indicate too much spark
hry Walue  Lind tem Value Uil dvance
R Hpela SR Fdwd Bamasy voRane 148 WOr a ’
Faricle Spadd 50 MPH  Engies Tamp 119 C EJ'III'I'Iplﬂ below shows over 5-
“isteche Spaed 1] kmhr | Engies Temp 248 Ls da.grees Enock Retard a[:[iyi:?
ThetlePuosion . | 1000 | % YlslkeAdTemp O 1 in both front & rear cylinders on
Thigls Poddsn ' 4 1E "l Inkaks Aw Tamp BE F
MAP Load 100 | bPs | Barcesstor 1 e (| @ FuUll Thrpttle Roll-on
AFF: Diggared 121 - IACPogition 4@ Sups || Acceleration run on the dyno.
WE Feiied o L H Dhgrardc] Il 10 FFtd
WE Raar s £ Wil sl I & nich
S peric Adby From 21.00 dey | Knock Rstand Froet A S0 dog Front aﬁhiw is around 3100 to
Sperk A Reer 2600 dig  Krock Fetand Faa 2 00 ey 9100 rgm at 100 kFa MAP and
Fgerinr P Fepm 1418 i ArcelEnschmant 1 s rear mw is around 3300 to
rqecior P Floar 1433 s Cigcw| E rilanrraet 100 ms 5300 i'FlIT'I at .“:In kpﬂ MA.P-
e Aec ¥ 27145
' Tem Valea
| J38
Ir,r‘" ] ) 1030
[ 2
I g Enock Feterd Fron a5
e
- FResiore Graph |

119



EFI Race Tuning Guide — 7.33

EFl RACE TUNING WITH ADVANCED TUNING
MODE, CHASSIS DYNAMOMETER & AFR METER

How Would | 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 rom, 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 rpom 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 rom at 100 kPa MAP and in the rear cylinder from
around 3300 to 5300 rom at 100 kPa MARP. 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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EFl RACE TUNING WITH ADVANCED TUNING
MODE, CHASSIS DYNAMOMETER & AFR METER

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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MISCELLANEOUS TUNING

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

¢ Warmup Enrichment
¢ |dle RPM
¢ |AC 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.
¢ |f engine is hard starting and odor of fuel is noticed, decrement injector pulse width for less
cranking fuel

¢ |f engine is hard starting and no fuel odor is noticed, increment injector pulse width for more
cranking fuel
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MISCELLANEOUS TUNING

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.

e |[f engine coughs, or dies, or hesitates, or surges when running in the warmup mode — increment
the Warmup Enrichment cells to increase the amount of fuel enrichment.

¢ |f 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.
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MISCELLANEOUS TUNING

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 problems.
¢ |[f engine idle speed seems too low or engine occasionally dies, increment Idle RPM cells in
appropriate engine temperature to correct

e |f 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
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MISCELLANEOUS TUNING

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.
e [f 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

e |f 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

e Use Data Mode program to record engine data and focus attention on IAC steps and engine
temperature at time of startup
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FAQ’s (Frequently Asked Questions) — 8.1

FAQ’S

Q:
: 2001 and later Softail models and 2002 and later Touring models.

>0 PO >

>0

>0

>0

What bikes does the Screamin’ Eagle EFI Race Tuner work with?

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

: Can the user program more than one bike?
: 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.

: How do I choose a starting calibration?
: 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.

: What if | forget how to adjust a parameter while | am in Tuning Mode?
: 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.

: 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?

: You can edit the supplied calibrations at your desk, without having your computer connected

to the motorcycle. You connect your computer to the bike when you want to load a new program
into your motorcycle’s ECU.

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

generally crashes after about 30 minutes of recording.
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FAQ’s (Frequently Asked Questions) — 8.2
FAQ’S

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.
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Calibration Information — 9.2

LIST OF SCREAMIN’ EAGLE
ACCESSORIES BY CALIBRATION

1) Application: 2001 —2005 Softail and 2004 — 2005 Dyna (Except FLSTSi or FLSTSCi)
Calibration # 1 in EFl 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE Il 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 EFl 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE 1550 Flat Top Pistons P/N 22851-99A
e SE Il 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE 1550 Flat Top Pistons P/N 22851-99A
e SE Performance Heads P/N 16952-99A or 16953-99A (or Stock Heads)
e SE 203 Cams P/N 25937-99B
e SE Il 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
¢ SE High-Compression Forged Pistons P/N 22868-00
e SE Performance Heads P/N 16952-99A or 16953-99A
e SE 257 Cam P/N 25155-00
e SE |l Slip-Fit Mufflers P/N 80448-03 or 80258-99A
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Calibration Information — 9.3

LIST OF SCREAMIN’ EAGLE
ACCESSORIES BY CALIBRATION

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:
e SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE Stroker Forged Pistons P/N 22942-00
e SE 258 Cam P/N 25137-00
e SE Air Cleaner P/N 29440-99B
¢ SE Performance Heads P/N 16952-99A or 16953-99A
e SE Il 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:
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE HTCC Piston Kit P/N 22439-00A
e SE 251 Cam P/N 25121-03
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE Performance HTCC Heads P/N 16933-99A or 16926-99A
e SE HTCC Intake Manifold Kit P/N 29608-02
e SE Il 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:
e SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE HTCC Piston Kit P/N 22439-00A
e SE 257 Cam P/N 25155-00
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 103+ Performance Heads P/N 17071-03 or 17072-03
e 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
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LIST OF SCREAMIN’ EAGLE
ACCESSORIES BY CALIBRATION

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:
e SE |l 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: 127HMO005.XXX.MT5
Components:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE Performance Touring Mufflers P/N 65115-98B

10) Application: 2002 —2003 Touring
Calibration # 7 in EFl 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE 1550 Flat Top Pistons P/N 22851-99A
e SE Performance Touring Mufflers P/N 65115-98B

11) Application: 2004-2005 Touring, 2001 — 2003 FLSTSi, and 2005 FLSTSCi
Calibration # 8 in EFl Race Tuner
Configuration: 1450 SE A/C and Mufflers
File Name 2001-2004 Models: 105LFO03.XXX.MT5
File Name 2005 Models / ‘01-‘04 Models with 2005 ECM: 127LF004.XXX.MT5
Components:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE Performance Touring Mufflers P/N 65115-98B or 65116-98A
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Calibration Information — 9.5

LIST OF SCREAMIN’ EAGLE
ACCESSORIES BY CALIBRATION

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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1150 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE 1150 Flat Top Pistons P/N 22851-99A
e 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE 1550 Flat Top pistons P/N 22851-99A
e SE 203 Cams P/N 25937-99B
e 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:
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
¢ SE High-Compression Forged Pistons P/N 22868-00
e SE Performance Heads P/N 16952-99A or 16953-99A
e SE 257 Cam P/N 25155-00
e SE Performance Touring Mufflers P/N 65115-98B or 65116-98A
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Calibration Information — 9.6

LIST OF SCREAMIN’ EAGLE
ACCESSORIES BY CALIBRATION

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:
e SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE Stroker Forged Pistons P/N 22942-00
e SE 258 Cam P/N 25137-00
e SE Air Cleaner P/N 29440-99B
e SE Performance Heads P/N 16952-99A or 16953-99A
e 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:
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE HTCC Piston Kit P/N 22439-00A
e SE 251 Cam P/N 25121-03
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE Performance HTCC Heads P/N 16933-99A or 16926-99A
e SE HTCC Intake Manifold Kit P/N 29608-02
e 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:
e SE 103 CI Stroker Flywheels or P/N 23600-00 or 23703-02
e SE 1550 Big Bore Cylinders P/N 16546-99 or 16549-99
e SE HTCC Piston Kit P/N 22439-00A
e SE 257 Cam P/N 25155-00
e SE Air Cleaner and Breather Kit P/N 29440-99B
e SE 103+ Performance Heads P/N 17071-03 or 17072-03
e SE Touring Muflers P/N 65115-98B and 65309-96
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Introduction — 2.2

LIST OF SCREAMIN’ EAGLE
ACCESSORIES BY CALIBRATION

18) Application: 2003 FLHRSE#?, 2004 FLHTCSE, and 2005 FLHTCSE?
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:
e SE Air Cleaner P/N 29440-99B
e 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:
e SE Performance Air Cleaner P/N 29793-02
e 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: 105NEQ02. XXX.MT5
File Name 2005 Models / ‘02-‘04 Models with 2005 ECM: 127NE002.XXX.MT5
Components:
e SE Performance Air Cleaner P/N 29793-02
e 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:
e SE Performance Air Cleaner P/N 29793-02
e 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
e Slip Fit Mufflers P/N 65030-02
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Glossary — 10.1

GLOSSARY

AFR - Air-Fuel Ratio: The ratio, by weight of air to fuel.

BAS - Bank Angle Sensor — The sensor located in the turn signal module that sends a signal to
the ECM if the bike leans over more than 45° from vertical.

BPW - Base Pulse Width: The length, in time, that the fuel injector opens to deliver fuel. Usually
expressed in milliseconds, (1/1000 of a second.)

CKP - Crank Position Sensor — The sensor that provides input signals to the ECM to indicate
engine rpm, (how fast the engine is running in Revolutions Per Minute.)

Detonation — An uncontrolled, violent burning of fuel resulting in colliding flame fronts.

DTC - Diagnostic Trouble Code.

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

ECT - Engine Coolant Temperature sensor.

EFI - Electronic Fuel Injection.

ESPFI - Electronic Sequential Port Fuel Injection — A system that delivers fuel to each individual
cylinder at a precise time.

ET - Engine Temperature.

EVAP - Evaporative — A system used to prevent fuel vapor from escaping into the atmosphere.
Typically includes a charcoal canister to store fuel vapors. California vehicles.

FP - Fuel Pump.

HP - Horsepower — A measure of mechanical power, the work an engine performs. One
horsepower equals 33,000 ft-Ib of work performed in 1-minute. Calculated as torque X engine
rpm divided by 5252.

IAC - Idle Air Control — An electric valve that’s threaded, (each rotation is a “step") and
controlled by output signals from the ECM to open and close as needed and allow enough air

into the engine for starting and idle operation.

IAT — Intake Air Temperature sensor — Provides input signals to the ECM as it reacts to the
temperature of the air entering the engine.
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Glossary — 10.2

GLOSSARY

lon Sensing System - The system that uses ion-sensing technology to detect detonation or
engine misfire in either the front or rear cylinder by monitoring the electrical energy at the spark
plug following every timed spark.

Look-up Tables — AKA: Tuning Tables — The tables that the ECM uses to make decisions on fuel
and spark delivery.

MAP - Manifold Absolute Pressure — The sensor that provides the ECM with an indication of
engine load. Reacts to intake manifold pressure and ambient barometric pressure.

Millisecond - 1/1000th 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.

TPS - Throttle Position Sensor — The sensor that provides input signals to the ECM that indicates
the throttle opening, if the throttle is opening or closing, and how fast it’s opening or closing.
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Glossary — 10.3

GLOSSARY

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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