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ABOUT THIS MANUAL

GENERAL

This electrical diagnostic service manual has been prepared
with two purposes in mind. First, it will acquaint the user with
the construction of the Harley-Davidson product and assist in
the performance of repair. Secondly, it will introduce to the
professional Harley-Davidson Technician the latest field-tested
and factory-approved diagnostic methods. We sincerely believe
that this manual will make your association with Harley-Dav-
idson products more pleasant and profitable.

HOW TO USE YOUR SERVICE MANUAL

Refer to the table below for the content layout of this manual.
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CHAPTER

NOTES

«  To avoid unnecessary disassembly, carefully read all rel-
ative service information before repair work is started.

* Infigure legends, the number which follows the name of
a part indicates the quantity necessary for one complete
assembly.

When servicing a vehicle equipped with the Harley-Dav-
idson Smart Security System (H-DSSS), you must first
disarm the security system. Either keep the fob in close
proximity to the vehicle, or use Digital Technician to disable
the security system while the vehicle is being serviced and
re-enable the system after service is completed.

SERVICE BULLETINS

Starting / Charging

Instruments
TSM/HFSM
Engine Management

Appendix A Connector Repair

Appendix B Wiring

Appendix C Conversions

Appendix D Glossary
Appendix E TSM/TSSM (Japan/Korea)
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Use the TABLE OF CONTENTS (which follows this FORE-
WORD) and the INDEX (at the back of this manual) to quickly
locate subjects. Sections and topics in this manual are
sequentially numbered for easy navigation.

For example, a cross-reference shown as 2.1 SPECIFICA-
TIONS refers to chapter 2 CHASSIS, heading 2.1 SPECIFIC-
ATIONS.

For quick and easy reference, all pages contain a section
number followed by a page number. For example, page 3-5
refers to page 5 in section 3.

A number of acronyms and abbreviations are used in this
document. See the D.1 GLOSSARY for a list of acronyms,
abbreviations and definitions.

PREPARATION FOR SERVICE

AWARNING

Stop the engine when refueling or servicing the fuel
system. Do not smoke or allow open flame or sparks near
gasoline. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
(00002a)

Good preparation is very important for efficient service work.
A clean work area at the start of each job will allow you to
perform the repair as easily and quickly as possible, and will
reduce the incidence of misplaced tools and parts. A motorcycle
that is excessively dirty should be cleaned before work starts.
Cleaning will occasionally uncover sources of trouble. Tools,
instruments and any parts needed for the job should be
gathered before work is started. Interrupting a job to locate
tools or parts is a distraction and causes needless delay.

In addition to the information presented in this Service Manual,
Harley-Davidson Motor Company will periodically issue Service
Bulletins to Harley-Davidson dealers. Service Bulletins cover
interim engineering changes and supplementary information.
Consult the Service Bulletins to keep your product knowledge
current and complete.

USE GENUINE REPLACEMENT PARTS

AWARNING

Do not use aftermarket parts and custom made front forks
which can adversely affect performance and handling.
Removing or altering factory installed parts can adversely
affect performance and could result in death or serious
injury. (00001a)

To ensure satisfactory and lasting repairs, carefully follow the
Service Manual instructions and use only genuine Harley-
Davidson replacement parts. Behind the emblem bearing the
words GENUINE HARLEY-DAVIDSON stand more than 100
years of design, research, manufacturing, testing and inspecting
experience. This is your assurance that the parts you are using
will fit right, operate properly and last longer.

WARNINGS AND CAUTIONS

Statements in this service manual preceded by the following
words are of special significance.

AWARNING

WARNING indicates a potentially hazardous situation
which, if not avoided, could result in death or serious
injury. (00119a)

AcAauTiON

CAUTION indicates a potentially hazardous situation
which, if not avoided, may result in minor or moderate
injury. (00139a)

CAUTION

CAUTION used without the safety alert symbol indicates
a potentially hazardous situation which, if not avoided,
may result in property damage. (00140a)
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NOTE

Refers to important information, and is placed in italic type. It
is recommended that you take special notice of these items.

Proper service and repair is important for the safe, reliable
operation of all mechanical products. The service procedures
recommended and described in this service manual are
effective methods for performing service operations.

AWARNING

Always wear proper eye protection when using hammers,
arbor or hydraulic presses, gear pullers, spring com-
pressors, slide hammers and similar tools. Flying parts
could result in death or serious injury. (00496b)

Some of these service operations require the use of tools
specially designed for the purpose. These special tools should
be used when and as recommended. It is important to note
that some warnings against the use of specific service methods,
which could damage the motorcycle or render it unsafe, are
stated in this service manual. However, please remember that
these warnings are not all-inclusive. Inadequate safety precau-
tions could result in death or serious injury.

Since Harley-Davidson could not possibly know, evaluate or
advise the service trade of all possible ways in which service
might be performed, or of the possible hazardous con-
sequences of each method, we have not undertaken any such
broad evaluation. Accordingly, anyone who uses a service
procedure or tool which is not recommended by Harley-Dav-
idson must first thoroughly satisfy himself that neither his nor
the operator's safety will be jeopardized as a result. Failure to
do so could result in death or serious injury.

PRODUCT REFERENCES

Read and follow warnings and directions on all products.
Failure to follow warnings and directions can result in
death or serious injury. (00470b)

When reference is made in this manual to a specific brand
name product, tool or instrument, an equivalent product, tool
or instrument may be substituted.

Kent-Moore Products

All tools mentioned in this manual with an "HD", "J" or "B"
preface must be ordered through SPX Kent-Moore. For ordering
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information or product returns, warranty or otherwise, visit
WWW.SpX.com.

Loctite Sealing and Threadlocking Products

Some procedures in this manual call for the use of Loctite
products. If you have any questions regarding Loctite product
usage or retailer/wholesaler locations, please contact Loctite
Corp. at www.loctite.com.

PRODUCT REGISTERED MARKS

Allen, Amp Multilock, Bluetooth, Brembo, Delphi, Deutsch,
Dunlop, Dynojet, Fluke, G.E. Versilube, Gunk, Hydroseal,
Hylomar, Kevlar, Lexan, Loctite, Lubriplate, Keps, K&N, Mag-
naflux, Marson Thread-Setter Tool Kit, MAXI fuse, Molex, MPZ,
Mulitilock, Novus, Packard, Pirelli, Permatex, Philips, PJ1,
Pozidriv, Robinair, S100, Sems, Snap-on, Teflon, Threadlocker,
Torca, Torco, TORX, Tufoil, Tyco, Ultratorch, Velcro, X-Acto,
and XM Satellite Radio are among the trademarks of their
respective owners.

H-D MICHIGAN, INC. TRADEMARK
INFORMATION

Harley, Harley-Davidson, H-D, Bar & Shield, Digital Tech,
Digital Technician, Destroyer, Deuce, Dyna, Electra Glide,
Evolution, Fat Boy, Glaze, Gloss, H-D, H-Dnet.com, HD, Harley,
Heritage Softail, Heritage Springer, Low Rider, Night Rod, Night
Train, Profile, Revolution, Road Glide, Road King, Rocker,
Softail, Sportster, Sun Ray, Sunwash, Tech Link, Twin Cam
88, Twin Cam 88B, Twin Cam 96, Twin Cam 96B, Twin Cam
103, Twin Cam 103B, Twin Cam 110, Twin Cam 110B, Tour-
Pak, Screamin' Eagle, Softail, Super Guide, Super Premium,
SYNS3, Ultra Glide, V-Rod, VRSC, V-Rod, VRSC, Wide Glide,
and Harley-Davidson Genuine Motor Parts and Genuine Motor
Accessories are among the trademarks of H-D Michigan, Inc.

CONTENTS

All photographs, illustrations and procedures may not neces-
sarily depict the most current model or component, but are
based on the latest production information available at the time
of publication.

Since product improvement is our continual goal, Harley-Dav-
idson reserves the right to change specifications, equipment
or designs at any time without notice and without incurring
obligation.



STARTING / CHARGING

1.1 STARTER TROUBLESHOOTING

GENEIAL ..o 1-1
Starter Troubleshooting..........coovveiiiiie i 1-1
1.2 STARTING SYSTEM DIAGNOSIS
DIAGNOSTICS. ...ttt 1-3
DIiagnoStic NOLES.....coi i 1-3
Job/Time Code Values..........ccoceeeeeiieeeiiiiiiiiiiieeeeeeee 1-3
1.3 STARTER ACTIVATION CIRCUITS
Starter Activation CirCUItS...........cceeeeeeeeeieiiiiiiicccccciiiinns 1-12
1.4 DIAGNOSTICS/TROUBLESHOOTING
VOIAGE DIOP...ciieiiiiieieee ettt 1-13
1.5TESTING STARTER ON MOTORCYCLE
Start Relay TeSt. ..o 1-14
Starter Current Draw TeSt........cooiiiiiiiiiiiiiee e, 1-14
1.6 TESTING STARTER ON BENCH
Free Running Current Draw TeSt..........ccovvvieveeeiiiieneeesinns 1-16
Starter SOIENO0I........uvuiiiiiiiiiiiiieieeeeeeeeeee s 1-16
Solenoid Pull-In TeSt........covvviieieiieeeeeeeeeee e 1-16
Solenoid Hold-IN TeSt.........ccuueeeeeieeeieeeeecee e 1-17
Solenoid Return TeSt.......c.uuuuiiieeeeeeeeeeeecee e 1-17
1.7 CHARGING SYSTEM
(1T a1 = SOOI 1-18
ARBINALOT. ... 1-18
Voltage ReguIator..........cccevivvieiiiiiiiieeciee e 1-18
TroubleShOOtiNG......ccoiiiiiieieee e 1-18
BaAtterY ... 1-18
WiTING et 1-18
TESHNG . evetie ettt 1-22
Milliampere Draw TeSt........cocviveriiieiiiieeniiee e 1-22
Total Current Draw TeSt.........ccovvveeieeeeeeeieeeiireeennn. 1-22

Current and Voltage Output Test: Using HD-48053....1-23
Current and Voltage Output Test: Using Load

LL=ES] (] U UUPPUPUPU PP 1-23

Stator ChECK........oovvveeiiieee e, 1-24

AC Output ChecK.......c.ueviiiiiiiiiiieieiiiie e 1-25
1.8 BATTERY TESTING
GENEIAL ..o 1-26
VORMETEr TEST....ciii ittt 1-26
[©F0] 10 [§Te1 =1 (o7 SN [ 1) TR 1-26
(0T To [ 1T S 1-26
INSTRUMENTS

2.1 CHECKING FOR DIAGNOSTICTROUBLE
CODES

Check Engine Lamp......cccooveiiiieiiiiieic e 2-1
SECUNtY Lamp ... 2-2
Turn Signal Module (TSM)......oeiiiiiiiiiieiiieee e 2-2
Turn Signal Security Module (TSSM) or Hands-Free
Security Module (HFSM)........cooooiiiiiiiieeiiiiiee e, 2-2
COUE TYPES. ..ttt 2-3
CUITENT. e 2-3
HISTOTIC .o 2-3
Retrieving Diagnostic Trouble Codes...........ccccoeviiiiiieeennnns 2-3
Multiple Diagnostic Trouble Codes..........ccccveeeeiiiiiiereeennnns 2-3

2.2 INITIAL DIAGNOSTIC CHECK:
SPEEDOMETER

GENETAL ...t 2-4
Diagnostic NOES.......cccvviiiiiiiiic e 2-4
Circuit Diagram/Wire Harness Connector Table.......... 2-4
Job/Time Code Values..........cccceeeiiiiiiiiiiiiiiiiee 2-4
Reprogramming ECM.........cccoooeviiiiieniiieiicccccc e 2-4

Initial DIagNOSHCS. ....ccviivieiiiriie e 2-4
DiagnOStiC TIPS, ....vveeiiiiieiieeeeie e 2-4
Diagnostic NOES........ovviiiiiiiiiecec e 2-5
Other Diagnostic Trouble Codes.........ccccooovieeeeerinnnnnn. 2-5

2.3 SPEEDOMETER SELF DIAGNOSTICS

GENETAL ...t 2-10

DIAgNOSTICS. ..ttt 2-10
DiagnoStiC TiPS....uvueiieeiiiiiiiee e 2-10
Diagnostic NOES.......ccoiiiiiiiiiiiiiieee e 2-10

2.4 SPEEDOMETER/TACHOMETER

GENETAL ...t 2-12
Trip Odometer Reset SWitCh...........ccceevieiiiineiineen, 2-12

Speedometer Theory of Operation..........ccccocccveeeeeiiinnenn. 2-12

Odometer Theory of Operation............ccceeeeeriiieeeeesiinnenn. 2-12

Tachometer Theory of Operation...........ccccoeceveeiieeeiiieennns 2-12

DIAgNOSHICS. . vviiiieiciiiiie et 2-13
Diagnostic NOES.......ccvviiiiiiiiiieeeii e 2-13

2.5 BREAKOUT BOX:
SPEEDOMETER/TACHOMETER

GENEIAL ..o 2-16

SPEEAOMELEN ... .eieiiiie et 2-16
INStallation........coeeiiiiiiii e 2-16
REMOVAL ....oveiiiiiiiee e 2-16

L= Yo g T0] 1 01=] (=T TR 2-16
INStAllAtioN.....coii i, 2-16
REeMOVAL .....uiiiiiiiiice e, 2-16

2.6 INDICATOR LAMPS

(LT =T =1 T 2-17
Job/Time Code Values............ccoooeviiiiiriiiiiieieeee e 2-17

[ F=To |10 1] 1o PRSPPI 2-17
Diagnostic NOLES.......ccoviiiiiiiiiiiiiiieee e 2-17

2.7 DTC B1004, B1005

(<Y =T =1 T 2-21

DIAgNOSTICS. ..ttt 2-21
DiagnoStiC TiPS....uvueieeeiiiiiiiee e 2-21
Diagnostic NOTES.......ccoiiiuiiieiiiiiiiiece e 2-21

2.8 DTC B1006, B1007

(LT =T =1 T 2-25
Accessory or Ignition Line Overvoltage.................... 2-25

2.9 DTC B1008

GENETAL ..t i it 2-27
Trip Odometer Reset Switch Closed............cccccccn. 2-27

DIAgNOSTICS. ..teee et 2-27
Diagnostic NOES........ccvviiiiiiiiiicei e 2-27

2.10 DTC U1016, U1255

GENEIAL ...ttt 2-30
Loss of ECM Serial Data...........ccoovovveiiiiiienieineen 2-30

DIAgNOSTICS. ..ttt 2-30
Diagnostic NOES.......cc.viiiiiiiiiiieeie e 2-30

TABLE OF CONTENTS



TABLE OF CONTENTS

2.11 DTC U1064, U1255

[C1=] g =T = | PRSI 2-33
Loss of TSM/TSSM/HFSM Serial Data..................... 2-33
DIagNOSTICS. ..eiieiiiiiei e ettt 2-33
Diagnostic NOLES.......ccvvieiieiiiiiiie e 2-33
2.12 DTC U1300, U1301 OR BUS ER
[C1=] g =T = | RS SRR 2-37
Serial Data Low or Serial Data Open/High................ 2-37
DIagNOSTICS. ..eiieiiiiiiie e ettt e 2-37
DIiagNOSHC TIPS uvvieeeiiiiiiieeeeeiiiere e e s riree e e e e e e 2-37
Diagnostic NOES........oviiiiiieeiiiieeiiie e 2-37
TSM/HFSM
3.1 TURN SIGNAL OVERVIEW
GENETAL ...t 3-1
Security System: Japan/KOor€a..........ccueeeeeaiiviereeaniiiienennn 3-1
Turn Signal FUNCLONS.........coiiiiiiiiii e 3-1
Manual Cancellation............cccooviiiieiiiiiieiicee e 3-1
Automatic Cancellation...........ccccvvvvvvieiiiiiicnicee e 3-1
Bank Angle FUNCLONS..........ccoviiiiiiieicc e 3-1
Bank Angle Restart........cccooviiiiiiiiieci e 3-1
Clutch/Neutral INterloCK..........ccuuveiiiiiiiiiiieeiiieeee e 3-1
Security System H-DSSS.......ccoiiiiiiiiiie e 3-1

3.2 HARLEY-DAVIDSON SMART SECURITY
SYSTEM

COMPONENTS. ...ttt 3-2
Security ImmOobIlization............ccocovieiiiii 3-2
HFESM Features...........ooooiiiiiiiiie e 3-3
3.3 H-DSSS ACTUATION
GENEIAL....ciiiiiiiiicc 3-5
Sidecar Configuration.............ccceevuiiereieiiiee e 3-5
ACTUATION. ...t 3-5
FOD ASSIGNMENT.......eiiiiiiieiiee e 3-5
Power Disruption and Configuring...........cccuveeeeriiiiieneeennins 3-5
3.4 PERSONAL IDENTIFICATION NUMBER
(PIN)
GENETAL ... 3-6
INitial PiN BN 3-6
Changing the PiN........ccciii e 3-6
Modifying an EXisting Pin..........cccooviiiieiiiniiiices 3-6

3.5 ARMING/DISARMING SECURITY
SYSTEM

Hands-Free FOD.........cocooiiiii 3-8
Security Lamp (Key 1C0N)......cvvviiiiiiiiiieiiee e 3-8
ATMING e 3-8
DISAIMING...ceei ittt 3-9
Automatic Disarming..........ccccvveeeeeiiiiereeeiiiiieeee e 3-9
Disarming with a Personal Identification Number
(PIN) et 3-9
3.6 WARNINGS AND ALARMS
WWAINHNGS ettt 3-10
ALBIMNL e 3-10

IV TABLE OF CONTENTS

ACHVALION. ... 3-10
Deactivation............eciiiiiiiiie e 3-10
Siren Chirp Mode (Confirmation)............cccveeriireninnennn 3-10
Chirpless Mode..........cccooiiiiiiiiiiiieee e 3-10
Chirp MOe......oeiiiiiiiiiee e 3-10
SWItChiNg MOES......cccooiiiiiiiieiciiec e 3-10
3.7 SERVICE/EMERGENCY FUNCTIONS
TransSport MOE........cocviiiiiiiiiiiec e 3-11
To Enter Transport Mode..........ccccooiiiiieieiiiiiiieeees 3-11
To Exit Transport Mode...........c.ceeeeiiiiiieieiniiieiee e 3-11
SErviCe MOUE.......uiiiiiiiiiiiiie e 3-11
Four-Way Flashing........ccccceoiuiiiie i 3-11
To Arm the HFSM with the Hazard Warning Flashers
ON e 3-11
To Disarm the HFSM and Turn the Hazard Warning
Flashers OFF.........iiii e 3-11
3.8 TROUBLESHOOTING
Turn Signals (TSM/HFSM)......coviiiiiiiiiiiiiiec e 3-12
Security System (HFSM).....cccoveiiiiiiiiieeeeee 3-12
Diagnostics Mode..........cooiiiiiiiiiaiiiiee e 3-12
TroubleShOOtiNG.......cooiiiiiiiiii e 3-12

3.9 CHECKING FOR DIAGNOSTICTROUBLE
CODES

GENETAL ...t 3-13
Security/Lamp DiagnoStiCS........covvvieiiiieriiieeiiiee e 3-13
COAE TYPES. ettt 3-14

CUITENT. ..o 3-14

HISTOTIC. .ttt 3-14
RetrieViNg DTCS..ccoiiiiiiiiieiiiie et 3-14
Multiple DTCSs/Priority Order.........cocvvveiiieeeniiieiiieiieenn 3-15

3.10 INITIAL DIAGNOSTIC CHECK:
TSM/HFSM

(1= 01T - | PR 3-16
Diagnostic NOES........coviviiiieiiiiiiiie e 3-16
Circuit Diagram/Wire Harness Connector Table........ 3-16
JOb/TIME COdES.....coiiiiiiieeiieie et 3-16
Reprogramming ECM..........cccooiiiiiiiiiiiieeeiieeene 3-16

Initial DIagnNOSHICS. .....ceiiiiiiiiiiie e 3-16
DiagnOStiC TIPS.....vveeeiiiieiiiie it 3-16
Diagnostic NOES........coviviiieeiiiiiiee e 3-16
Other Diagnostic Trouble Codes (DTCS)................... 3-17

3.11 SPEEDOMETER SELF DIAGNOSTICS

GENETAL...iiiiiiee e 3-22

DIAgNOSTICS. ..civvieeiiiie ettt 3-22
DiagnoStiC TiPS....uvvviieeiiiiiiiee et 3-22
Diagnostic NOES........coviviiieeiiiiiieee e 3-22

3.12 BREAKOUT BOX: TSM/HFSM

GENETAL ...t 3-24

INSTAIALION. ....eeiiiiiieii e 3-24

REMOVAL......eiiiiiiii e 3-24

3.13 FAILS TO DISARM (HFSM ONLY)

GENEIAL ...t 3-26

JOD/TIME COUES. ....eeiiiieiiiiiieie et 3-26

DIAgNOSTICS. . uvieiiiiiiiiiee et 3-26



TABLE OF CONTENTS

DIagNOSHC TIPS uvviieeiiiiiiieeeeeeiiiee e e siiree e e s ee e 3-26
Diagnostic NOES........vviiiiiieiiiee e 3-26

3.14 DTC B0563

GENEIAL...eiiiiie e 3-29

DIagNOSTICS. ..eiieiiiiiiii ettt 3-29
DIagNOSHC TIPS uvvieeeiiiiiiieeeeeiiiiee e rieee e e e e e 3-29
Diagnostic NOES........oviiiiiieeiiiieeiiic e 3-29

3.15 TSM/HFSM: TURN SIGNAL ERRORS

AND DTCS

GENEIAL...eiii i 3-30

DIagNOSTICS. ..eiieiiiiiie ettt 3-30
Job/Time Codes........cccoviiiiiiiiiiicic e 3-30
DIiagnoStiC TiPS....vvieeirieiiiieeiiie e 3-30
Diagnostic NOES........vviiiiiieiiiiie e 3-32

3.16 DTC B1131, B1132 (HFSM ONLY)

GENEIAL ...t 3-46

DIagNOSTICS. ..eiieiiiiiiiie et 3-46
DIiagnoStiC TiPS....vvieieiieiiiie e 3-46
Diagnostic NOES........oviiiiieiiiiie e 3-46

3.17DTC B1134

GENETAL..uiiii i 3-49

DIAgNOSHICS.....veeeiiiiciieie et 3-49
Diagnostic NOES........oviiiiieeiiiie e 3-49

3.18 DTC B1135

DIAGNOSTICS. ..cee it ettt 3-52
DTC B1135 Accelerometer Fault............c.cccceveveennen. 3-52

3.19 DTC B1136, B1142 (HFSM ONLY)

DIAGNOSHICS. ..eiieiiiiiie ettt 3-53
DTC B1136 Accelerometer Tip-Over Self-Test
FaUIL. ... 3-53
DTC B1142 Internal Fault............ccocveviviriiiinicineenn, 3-53

3.20 DTC B1141 (HFSM ONLY)

DIAGNOSTICS. ..eei ettt ettt 3-54
DIagNOSHIC TIPS...eeieeeiiiiiieeeeeaiiieee et e e e e 3-54
DiagnoStic NOTES. .......uviiiiieeiiiee e 3-54

3.21 DTC B1143, B1144, B1145 (HFSM

ONLY)

GENETAL ...ttt 3-57

DIAGNOSTICS. .eeei et e ettt 3-57
Diagnostic NOLES.......cuviieiiiiiiiiiie e 3-57

3.22 DTC B1154, B1155

DIAGNOSHICS.....eeeeiiiiciteee et 3-62
DIiagnoStiC TiPS....uvieiirieiiiieeiiie e 3-62
Diagnostic NOLES.......cuviieiieiiiiiie e 3-62

3.23 DTC U1016, U1255

GENEIAL ...ttt 3-66

DIAgNOSHICS.....eeeeiiii ettt 3-66
Diagnostic NOES........eviiiiieiiiiieeiee e 3-66

3.24 DTC U1300, U1301 OR BUS ER

(D F=To |10 1) 1o U PRPRPR 3-69
DiagnoStiC TiPS.....uueiieeiiiiiiie e 3-69
Diagnostic NOES........ccoiviiieeiiiiiiieec e 3-69

3.25 TSM/HFSM: PASSWORD LEARN

GENETAL ...t 3-70

Password Learning..........ccccoceriiriiiiiiiicce e 3-70

3.26 HFSM MAINTENANCE

GENETAL ...ttt 3-71

Hands-Free FOob.........coooiii 3-71
Schedule........cuiiii 3-71
Battery Replacement...........cccooiiieiiiniiiiiiieeiiieeene 3-71

Smart Siren (If Installed)..........ccoviiiiie e, 3-71
Schedule. ... 3-71
Battery Replacement: Early Style Siren.................... 3-71
Battery Replacement: Late Style Siren..................... 3-71

ENGINE MANAGEMENT

4.1 SPECIFICATIONS

SPECIfICALIONS. ....eiiiiiii e 4-1
4.2 EFI SYSTEM
GENETAL ...ii ittt 4-2
TroubleShOOtiNg.......ccoiiiiiiec e 4-2
4.3 EFI DIAGNOSTIC INTRODUCTION
System Problems.........coooiii 4-4
NO Start.......ccooi e 4-4
Poor Performance..........coccveiiieiiiiiciiee e 4-4
Check Engine Lamp.......cccocvviieeeiiiiiiieee e 4-4
Resolving Problems..........ccooiiiiiiiiiccec e 4-4

4.4 CHECKING FOR DIAGNOSTICTROUBLE
CODES: EFI

Check Engine Lamp.....c.oooeiiiiiiiiiiiieiieeeeeeieee e 4-5
COAE TYPES. ..o iiiiiiee ettt 4-6
CUMENT....ciiiiii 4-6
HISTOFIC.ceiie i 4-6
Retrieving Diagnostic Trouble Codes..........cccocevvveeiiieenns 4-6
Multiple Diagnostic Trouble Codes..........ccocuviereeiniiieneennn. 4-6
4.5 INITIAL DIAGNOSTIC CHECK: EFI
GENEIAL ...ttt 4-7
Diagnostic NOES.......cvviiiiiiiiiiicee e 4-7
Circuit Diagram/Wire Harness Connector Table.......... 4-7
Reprogramming ECM..........cccoooiiiiiiiiiiiiieceeeiieeeee 4-7
Initial DIagNOSHICS. ......eiiiiiiiiiieie e 4-7
General INformation.............ccevveiiiiieiiieecee 4-7
DIagnOStiC TIPS.....vveiiiiieiiiieciie e 4-7
Diagnostic NOES.......cuviiiiiiiiiiice e 4-7
Other Diagnostic Trouble Codes (DTCS).......ccccevuuvee.. 4-7
4.6 SPEEDOMETER SELF DIAGNOSTICS
GENEIAL ...t 4-15
DIAgNOSTICS. ..ttt 4-15
DiagnOStiC TIPS.....vvvieiiiieiiiie et 4-15
Diagnostic NOES.......coiiiiiiiieeiiiiiee e 4-15

TABLE OF CONTENTS V



TABLE OF CONTENTS

4.7 BREAKOUT BOX: EFI

(=T =] -1 R 4-17
INStAllatioN.......covviiie e 4-17
REMOVAL.......coiiiiiiii e 4-17
4.8 WIGGLE TEST
(=T =T -1 ST 4-18
PrOCEAUIE......vvieee et 4-18
4.9 INTAKE LEAK TEST
[T a1 = OO 4-19
[T = TS) (<Y SR 4-19
PartS LiSt......coovvuiieiiieeieeeeeeeeee e 4-19
Tester ASSEMDIY......oocuviiiii e 4-19
Tester AdJUSTMENT..........eviiiiiiiiieee e 4-19
PrOCEAUIE. ...ttt 4-19

4.10 ENGINE CRANKS, BUT WILL NOT
START

[C1=] =T = | SRS 4-21
DIAGNOSTICS. ..eii et e ettt 4-21
Diagnostic NOLES.......cuvvieiiiiiiiiie e 4-21
DIiagnNOSHC TIPS uvvieeeiiiirieeeeeeiiiee e et e e e 4-21
4.11 NO ECM POWER
[C1=] o =T = | SRR 4-28
No Spark/No Check Engine Lamp at Key On............ 4-28
DIAGNOSTICS. ..ceiiiiiiiiie ettt 4-28
Diagnostic NOtES........ccuvieeieiiiiiiiec e 4-28
4.12 STARTS, THEN STALLS
[C1=] =T = | SRR 4-32
Diagnostic Trouble Codes U1300, U1301, or BUS
B R e 4-32
DIagNOSTICS. ..eiieiiiiiiie et 4-32
DIiagnOStiC TiPS....vveeiirieiiieeeiiie et 4-32
Diagnostic NOES........oviiiiieeeiiiieiiee e 4-32
4.13 FUEL SYSTEM ELECTRICAL TEST
(CT=T 0L - | U PUR 4-36
DIAagNOSTICS. ..eiieiiiiiiiee et 4-36
Diagnostic NOES........vveiiuiieiiiiie e 4-36
4,14 SYSTEM RELAY CHECK
GENEIAL..iiiiiiee e 4-43
SyStem RElAY......coiiiiiiiiiiie e 4-43
DIagNOSTICS. ..eiieiiiiiiiee ettt 4-43
Diagnostic NOES........eviiiiiiiiiiee e 4-43
4.15 FUEL PRESSURE TEST
GENETAL ..t 4-49
LIS 1] Lo PSPPI 4-49
(D] F= Vo | a0 1] 1 (o1 PRSP URRRPPP 4-50
Diagnostic NOES........eveiiiiiieiiiie e 4-50
4.16 IDLE AIR CONTROL
GENETAL ...t 4-53
IAC OPEIatiON.......eieiuiiieiiieeeitie et 4-53
Diagnostic Trouble Code P0505: Loss of Idle Speed
(7] o1 1 (o] OSSPSR 4-53

VI TABLE OF CONTENTS

DiAgNOSHICS. . uvieieeiiiiiie et 4-53
DIiagnoStiC TIPS.....vvviiiiiieiiiie et 4-53
Diagnostic NOES........ccvviiiiieiiiiiei e 4-53

4.17 MISFIRE AT IDLE OR UNDER LOAD

GENETAL ...ttt 4-58
Misfire at Idle or Under Load...........cccccoevviiiinncnnnenn 4-58

DIAagNOSTICS. .. veeeiiiii e 4-58
Diagnostic NOES........ccvviiiiiiiiiieer e 4-58

4.18 DTC P0107, P0O108, P0O112, P0O113

GENETAL ...ttt 4-64
MAP  Signal.......cccuviiiiiiiiiiiiec e 4-64
IAT SIgNAL....veiiiiiiiiiie e 4-64

DIAgNOSTICS. ..ttt 4-64
Diagnostic Tips: MAP Sensor........ccccoocvieveeeiiiiiienenn. 4-64
Diagnostic Notes: MAP Sensor..........ccccveveeeiiinieeenn. 4-64
Diagnostic Tips: AT SEeNSOr.......ccccceeeevviveveeeciciiieeennn 4-65
Diagnostic Notes: IAT SENSOr........ccvevveeeiiiieeeiiieennns 4-65

4.19 DTC P0O117, PO118

(7T 1T - | P 4-71
ET SENSOr....cciiiiiiiee e 4-71

DIagNOSTHICS. . uvieiiiiiiiiiee et 4-71
DIiagnOStiC TiPS.....vvveeiiiieiiiie e 4-71
Diagnostic NOES.......ccvvviiiiiiiiiieece e 4-71

4.20 DTC P0122, P0123

(1T 01T = | PP 4-75
Throttle Position (TP) SENSOr.........cccvvvveeiiiiiiireeeees 4-75

DIAgNOSTICS. ..ttt 4-75
DIiagnOStiC TiPS.....vvveeiiiieiiieei et 4-75
Diagnostic NOES......ccoiiiiiiiiieieiiiee e 4-75

4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

GENEIAL ...t 4-79
OXYGEN SENSON......uiiiiiieiiiiiiiie et 4-79
DIAgNOSTICS. ..ttt 4-79
DiagnoStiC TiPS....uuveieeeiiiiiiee et 4-79
Diagnostic NOLES.......ccoiiiiiiiiiiiiiiece e 4-79
4.22 DTC P0261, P0262, P0263, P0264
GENETAL ...eiiiiie e 4-84
FUEL INJECIOIS....ciiiiiiiiii e 4-84
DIAgNOSHICS. .. eeeeieeeiiiieee et e 4-84
Diagnostic NOTES........coviiiiiiiiiiiiiieee e 4-84
4.23 DTC P0373, P0374
GENETAL ...t 4-90
CKP SENSON....oiiiiiieiie e 4-90
DIAgNOSHICS. .. veeeeeeeiiiieee et e e 4-90
DiagnoStiC TiPS.....vueiieeiiiiiiiee e 4-90
Diagnostic NOES........ccvivviieeiiiiiiiee e 4-90
4.24 DTC P0501, P0502
GENETAL ...t 4-93
Vehicle Speed Sensor (VSS).....ooviieeeeiiiiiiieeeeaes 4-93
DIAgNOSTICS. ..eeeeee ettt 4-93
Diagnostic NOES........ccvvviiieeiiiiiiie e 4-93



TABLE OF CONTENTS

4.25 DTC P0562, PO563

[C1=] g =T = | PRSI 4-97
Battery Voltage. .......coooveieiiiiiiiiiiieeieee e 4-97
DIagNOSTICS. ..eiieiiiiiiiee ettt 4-97
DIiagNOSHIC TIPS uvviieeiiiiiiieeeeeeiiiie e s riree e e s eieee e e 4-97
Diagnostic NOES........eviiiieeeiiiie e 4-97
4.26 DTC P0603, PO605
GENETAL...iiiiiiiii e 4-101
ECM Failure........ccooveviiiiiiiiiii e 4-101
DI F- 1o | [0 1] 1 (o1 PR URSPPPRN 4-101
DTC POBO3......eeiiiiiiiieieeeitce st 4-101
DTC POBOS......cciiiiiieiieiiie et 4-101
4.27 DTC P1009, P1010
GENEIAL ...t 4-102
Password Problem...........ccccooviiiiiiiiiiiie 4-102
DIAgNOSHICS. .. cveeiiiieeiiiee e 4-102
Diagnostic NOES.........viiiiiiiiiiie e 4-102
4.28 DTC P1351, P1352, P1354, P1355
GENEIAL ...ciiiiiii e 4-105
IgNItION COll...eviiiiiiiiiice e 4-105
DIAgNOSHICS. .. eeeeiiiiieiie et 4-105
Diagnostic NOES.........eiviieieiiiie e 4-105
4.29 DTC P1501, P1502
GENEIAL ...t 4-110
Jiffy Stand Sensor (HDI).......ccoovviiiniiieiiieceee 4-110
DIAgNOSHICS. .. eeeeiiiii et 4-110
Diagnostic NOLES.......couiiiiieiiiiiiie e 4-110
4.30 DTC U1064, U1255
GENEIAL ...ttt 4-115
Loss of TSM/TSSM/HFSM Serial Data................... 4-115
DIAGNOSHICS.....eeeeiiii et 4-115
Diagnostic NOLES.......cocuiiiieeiiiiiiie e 4-115
4.31 DTC U1097, U1255
GENEIAL ...ciiiiiiiiit et 4-118
Loss of Speedometer Serial Data...............cccvveee... 4-118
DIAgNOSHCS. .. .eeeiiiiieiiiee e 4-118
Diagnostic NOLES.......couviiiieiiiiiiie e 4-118

APPENDIX A CONNECTOR REPAIR

A.1 AMP 1-PLACE CONNECTORS

AMP 1-Place Connector Repair.........occuveeeerniiiieeeeeiiiiieenn A-1
GENETAL. .ot A-1
Separating Pin and Socket Housings.............ccc.eee..... A-1
Mating Pin and Socket HOUSINGS.........ccoovvviiiieeeinneen. A-1
Removing Socket Terminals..........cccocoeeviiiiiiiieeninnenn. A-1
Installing Socket Terminal..............ccoiiieiiiiiiee A-1
Removing Pin Terminal..........ccccccooiiiiiiiiiiniiiiieeee A-1
Installing Pin Terminal...........ccooceiiiiiiieeiiieee A-2

A.2 AMP MULTILOCK CONNECTORS

AMP Multilock Connector Repair.........cccccocvvveiiieenicineennn. A-3
GENEIAL..ciiiiiiii e A-3
Separating Pin and Socket Housings.............ccceeee.. A-3

Mating Pin and Socket HOUSINGS.........ccceeevvivieeeeiinn, A-3
Removing Terminals from Housing............ccccovcveennee. A-3
Inserting Terminals into HOUSING..........ccocvviiiiieinnneen. A-4
Preparing Wire Leads for Crimping........ccccocceeveerinne A-4
Crimping Terminals to Leads...........cccoouvieiieniiiinneennn. A-6
Inspecting Crimped Terminals...........ccccoovvveviiieennnnnnn A-6

A.3 DELPHI CONNECTORS

Delphi Connector REPAIN.........ccccvveiiiieeiiiieeece e A-8
GeNEIAL ..ciii i A-8
Separating Pin and Socket HoOusiNgs.............cccceeeeen. A-8
Mating Pin and Socket HousIings.........cccccoovcvvveeeeiinns A-8
Removing Socket Terminals..........cccccvveveeeiiiiiieeeniinns A-8
Installing Socket Terminals..........ccccooveeviiiiiiieeineenn A-8

A.4 DEUTSCH 1-PLACE ELECTRICAL
CONNECTORS

Deutsch 1-Place Connector Repair..........cccuvveveeiiiiieneenn. A-10
Separating Pin and Socket Housings............cccc...... A-10
Mating Pin and Socket HOUSINGS..........cc.cveveerneene. A-10
Removing Socket Terminals...........ccccveviiieeniieennne. A-10
Installing Socket Terminals..........c.cccceeeeiiiiiieneenenns A-10

A.5 DEUSCH ELECTRICAL CONNECTORS

Deutsch Connector Repair..........cccccvveveeeiiiiiieee e A-11
GENEIAL..iiii ittt A-11
Separating Pin and Socket Housings....................... A-11
Mating Pin and Socket HousIiNgS.........ccccceevviiieeeennn. A-11
Removing Socket Terminals...........ccocuvveveeiniiinnennnn. A-11
Installing Socket Terminals..........c.occcuveeiiiiiiieneeninns A-11
Removing Pin Terminals.........cccccceeeviiiiieeee i A-13
Installing Pin TerminalS.........c.ccocvviiiieiniieesieee A-13
Crimping Terminals..........ccocvviieiiieeiic e A-14

A.6 DEUTSCH STANDARD TERMINALS

Deutsch Standard Terminal Crimps.........cccocvvvevieeeninnenn. A-15
Preparing Wire Leads for Crimping.........ccccceeevvvveennn. A-15
Crimping Terminal to Lead............ccccevvvveiiieeiiieenns A-15
INSpecting CrimPS......ccooieeeriiieiiie e A-15

A.7 DEUTSCH MINI-TERMINAL CRIMPS

Deutsch Mini Terminal Crimps.........ccccevveeviiieenieeenenennn A-16
Preparing Wire Leads for Crimping.........cccccceevveveennn. A-16
Crimping a Mini Terminal to Wire Lead..................... A-16
INSpecting CrimPS......ccooivieiiieeie e A-16

A.8 DEUTSCH SOLID BARREL TERMINALS

Deutsch Solid Barrel Terminal Crimps.........ccccoovvvveeinnenn. A-17
Preparing Wire Leads For Crimping.......c..ccccccvvveenn. A-17
Adjusting Crimper TOOL...........covvvieiiieeiiiie e A-17
Crimping a Barrel Contact To Wire Lead................... A-17
INSPECtiNg CrHMPS......ueiiiieiiiiiiiee e A-17

A.9 RELAY AND FUSE BLOCKS

Fuse BIOCK REPAIN.........cccoviiiiiiiiiiiiiiiie e A-19
Removing Socket Terminals...........ccccvevvvieenineennne. A-19
Installing Socket Terminals..........cccccocvveiiiiiinciinennen. A-19
Crimping TerminalS..........cccveeiiiiiieee e A-19

A.10 150 METRI-PACK CONNECTORS

150 Metri-Pack Connector Repair.........cccccvvveeeeeiiiveneennn A-20

TABLE OF CONTENTS VII



TABLE OF CONTENTS

GeNneral. ..o A-20
Separating Pin and Socket Housings....................... A-20
Mating Pin and Socket HOUSINGS.........ccooovvierinrennnen. A-20
Removing Socket Terminal............ccccoevieiiiiiniannnnns A-20
Inserting Socket Terminal..........ccccooovieiiiniiiiineennnns A-20

A.11 280 METRI-PACK CONNECTORS

280 Metri-Pack Connector Repair..........cocvvveevvieenineennne A-22
GENEIAL..ciiiiiiiii i A-22
Separating Pin and Socket Housings..............c........ A-22
Mating Pin and Socket HOUSINGS...........ccoovvieieernnnns A-22
Removing Socket Terminals...........ccccceeeeiviiiiereeennnns A-22
Installing Socket Terminals............ccccvveveeiviiiiirieeeens A-22
Crimping TerminalS..........ccoccoviieiiiieinie e A-22

A.12 480 METRI-PACK CONNECTORS

480 Metri-Pack Connector Repair...........ccccoovvveeveeiiinnnnn. A-24
GeNEral. .ot A-24
Separating Pin and Socket Housings....................... A-24
Mating Pin and Socket HOUSINGS..........cooovierinrennnee. A-24
Removing Socket Terminals............cccocveeviiieninnennnn. A-24
Installing Socket Terminals..........ccoccoveeiiiiiiiineennnns A-24

A.13 630 METRI-PACK CONNECTORS

630 Metri-Pack Connector Repair..........cocovveevvveeiiineennne A-25
GENEIAL..ciiiiiiiii i A-25
Separating Pin and Socket Housings..............c........ A-25
Mating Pin and Socket HOUSINGS..........cccooiiveieeennnes A-25
Removing Socket Terminal............cccceeviiiiiiinieennnns A-25
Installing Socket Terminal.............cccccveveeiiiiiieneeces A-25

A.14 800 METRI-PACK CONNECTORS

Delphi Maxi-Fuse Housing Repair.........cccccveeiiiiieieeennnns A-26
GeNEIAL ...iii it A-26
Removing MaxXi-FUSe........ccccveviiiiiiiieeiiie e A-26
Installing Maxi-FUSE..........ccccoviiiiiiiiiiiiic e A-26
Removing Socket Terminals...........ccocoeveviieeninnennnn. A-26
Installing Socket Terminals...........ccccooveeeniiiiniinennne. A-26

A.15 METRI-PACK TERMINALS

Metri-Pack Terminal Crimps........cccccveiiieeinnee e A-28
Matching Terminal To Crimper........cccccvveeiviiiiereeeeens A-28
Preparing Wire Lead.........ccccvevviiiiiiieciniieee e A-28
Crimping Wire COre.......coccoiiiiieeiiiee e A-28
Crimping Insulation/Seal.............cccooeeiiiiienieniee. A-28
INSPeCting CrMPS.......cueiieiiiiiiiiee e A-29

A.16 MOLEX CONNECTORS

Molex CoNNECtor REPAIN.........ccuveiiieieiiiie e A-30
Separating Pin and Socket HOuSINGS..........cccccveens A-30
Mating Pin and Socket HouSINgS.........ccccooevveieeennes A-30
Removing Terminals..........occovveeiiiiiiiieieeeiiiecee e A-30
Installing Terminals..........ccccovveeeiiiiiiiee e A-30

A.17 PACKARD ECM CONNECTOR

Packard 100W Connector REPAIN..........ccvevvvveirieeeiiieennns A-32
GENEIAL ..ei it A-32
Separating Socket Housing From ECM.................... A-32
Mating Socket Housing To ECM..........c..cceevveveeeenns A-32
Removing Socket Terminal............ccccvvvveeiiiiiiereeennns A-32
Installing Socket Terminal...........cccccoiveeiiiiiieniincnnn, A-32

VIII TABLE OF CONTENTS

Crimping Terminals..........coceecieiiieiiene e A-32
A.18 PACKARD MICRO-64 CONNECTORS
Packard Micro-64 Connector Repair.........cccceeveeeriiieneennn. A-34

GeNEIAL..ciii e A-34

Separating Pin and Socket Housings....................... A-34

Mating Pin and Socket Housings.........ccccccoevvvveneen. A-34

Removing Terminal.........ccccoooveiiiiiiiiiiesce A-34

Installing Terminal..........ccccoviiiiiiiii e A-34

Preparing Wire Leads for Crimping........ccccceeecvveeeenn. A-35

Crimping TerminalS..........cceevieiiiiiieieeee e A-35

INSpecting CrMPS......c.ovvvieiiiiiiieee e A-35
A.19 SEALED SPLICE CONNECTORS
Sealed Splice Connector Repair........cccccocvvveviiieenienennn. A-37

GENEIAL i A-37

Preparing Wire Leads..........cocuveieeiiiiiiieneeiiiiieeee A-37

Splicing Wire Leads.........cccceveeeiiiiiieeee e A-37

INSPECtiNg SEaIS.......coeiiiiieiiiie e A-37

APPENDIX B WIRING

B.1 CONNECTORS

CoNNECLOr LOCALIONS. .....cvieeiiiiiiieeeiiiiiiee e e eeiiree e siee e B-1
Function/LoCation...........cooouveiiaeiiiiiiee e B-1
Place and Color.........ceuvvviiiiieiiieiieee e B-1
Connector NUMDET ... B-1
Repair INStructions..........cccoooeiiiieeeiiciiiee e B-1

B.2 WIRING DIAGRAMS

Wiring Diagram Information............cccoceveviieeeniineniiee e B-3
Wire Color CodEes.........cooviiiiiiiireeerrrer e B-3
Wiring Diagram SymbolS...........coccoiieiiiiiiiiiiiciniieee. B-3

2008 Sportster Wiring Diagrams...........ccccecvvveeeeeeiiiveneeenn. B-4

APPENDIX C CONVERSIONS

C.1 METRIC CONVERSION

Conversion Table..........cocviiiiiiiiiici C-1
C.2 FLUID CONVERSIONS

United States SYStemM........ccooiiiiiiiiieiiiiiee e C-2
MELrC SYSIEM.....uiiiiiiiiiiii e C-2
British Imperial SyStem.........ccccoiiiiiiiiiiieee e C-2
C.3TORQUE CONVERSIONS

United States SYSIEM......eiiiiiieiiieeiieeeee e C-3
MEtrC SYSIEM.....eiiiiiiiiiiei e C-3

APPENDIX D GLOSSARY

D.1 GLOSSARY

Acronyms and Abbreviations............ccccoeiiieiiiiniiiiie e D-1



TABLE OF CONTENTS

APPENDIX E TSM/TSSM

(JAPAN/KOREA)

E.1TSM/TSSM (JAPAN/KOREA) OVERVIEW

GENETAL ...eiiiiiii e E-1
TS M e ———— E-1
TSSMuiiiie ettt E-1

TroubleShOOtING.....cccoiiiiiiiie e E-1

E.2 TSM/TSSM FEATURES

GENEIAL ...eii it E-3

Turn Signal FUNCLONS. .......ceiiiiiieiiiie e E-3
TSSM/TSSM FeatUres.......cuueveeeiiiiieee e E-3

Bank Angle FUNCHON...........oooiiiiiiieee e E-3

Clutch/Neutral Interlock FUNCELIONS..........ccooiiiieiiiiiiiiieeenn. E-3
TSM/TSSM FEALUIES......eviiiiieiiiiee e E-3

Security Alarm and Immobilization Functions................... E-3
TSSM FEAUre.....ceeeeieieie e E-3

E.3VEHICLE DELIVERY

GENEIAL ... E-5

Configuring A TSSM....uiiiiiiiiieee e E-5

Sidecar Configuration............cccvveeeiiiiivieee e E-5

Power Disruption and Configuring..........cccceevvveeeniineennn. E-5

Key Fob Assignment: TSSM.......ccoiiviiriiieiiiie e E-5

Pin ENtry: TSSM.. .ot E-6

Changing the Pin: TSSM......cccuiiiiiiiiee e E-8

E.4 TURN SIGNAL FUNCTIONS

GENEIAL ... E-9

Automatic Cancellation............cccveeeiiiiiiieeeeeeee e E-9

Manual Cancellation.............cooiiiiiiei e E-9

Four-Way Flashing..........ccccccoiiiiiiiiieee e E-9

DiagnosticsS MOE.........cccvverieeiiiiiieee e E-9

E.5 BANK ANGLE FUNCTION

GENEIAL ...t E-10

[©]'01=] = Ao o FO PRSP RRR E-10

E.6 SECURITY SYSTEM FUNCTIONS (TSSM

ONLY)

GENETAL...iiiiiii i E-11
Security System Operation............ccceeecvveerieeerineenns E-11
Security System Options: TSSM........ccooiviieeeeriiinenn. E-11

Alarm Sensitivity: TSSM......cooiiiiiiiiiiiiieeee e E-11
SENSIIVILY...eeeieieiiiiei e E-11
Transport Mode...........eveeeeiiiiieiie e E-12

Auto-Arming FUNCtion: TSSM.......ccccovviiiiiiiieiiiee e E-12

Storage Mode: TSSM....ccuviiiiiiiiiiieeeee e E-13

E.7 ARMING/DISARMING (TSSM ONLY)

GENEIAL ...t E-14

SECUNtY Lamp...ueiiiiiiiiiiiee e E-14

Using Key FOB: TSSM.....ccooiiiiiiiiiiiee e E-14
GENEIAL .cii it E-14
Arming the System.........ccoociiiiiiiiiiiiee e E-14
Disarming the SyStem..........ccccceeiiiiiiieieiiiieceeees E-14
TroubleshOooting.........cooveieiiiie e E-14

USIiNg the Pin.......oooi e E-14

GeNeral.....ciiiiiiiii E-14
Disarming the System........cccccceviiiiiiiiiiiicec E-14
E.8 DIAGNOSTIC TROUBLE CODES (DTC)
TSMITSSM ittt E-16
COAE TYPES. ..ttt E-17
CUIMTENT. ... E-17
HISEOMIC. .eeieee e E-17
Retrieving Diagnostic Trouble Codes............ccccovcvvveinnen. E-17
Multiple Diagnostic Trouble Codes...........cccoeeveeiiiiieneennn. E-17

E.9 INITIAL DIAGNOSTIC CHECK:
TSM/TSSM

GENEIAL...uiiii i E-19
Diagnostic NOtES........oeviiiiiiiiieeeiee e E-19
Circuit Diagram/Wire Harness Connector Table....... E-19
Job/Time Code Values............ooevvvveeeiiieeeieeeeeenn. E-19
Reprogramming ECM.........ccoooiiiiiiniiiiiiieeeee E-19

Initial DIagNOSHCS....uvviiiiiiiiiie et E-19
DiagnoStiC TiPS...vvveiieiiiiiiiiee i e esriiiee e E-19
Diagnostic NOTES.......coiiiiiieeiiiiiee e E-19
Other Diagnostic Trouble Codes (DTCS)..........c.c...... E-19

E.10 SPEEDOMETER SELF DIAGNOSTICS

GENEIAL...iiiii i E-24

DIagNOSTICS. ..ve it E-24
DiagnoStiC TiPS....eveiiiieiiiiieiieee e E-24
Diagnostic NOTES.......coiiiiiieei e E-24

E.11 BREAKOUT BOX: TSM/TSSM

GENEIAL...uiiii i E-26

[[aES] e 11 F= XA To] o TN E-26

REMOVAL......ooiiiiei e E-26

E.12 FAILS TO DISARM (TSSM ONLY)

(=Y =T - U E-28
Security Equipped Vehicles Only.........ccccvvveeeeinnnen.. E-28
Job/Time Code Values..........ccoccvvvrviiivieiiiiiieeeeeeeeee E-28

DIAgNOSTICS. ..vi ittt E-28
DIagnOStiC TIPS . ueeeeeeiiiiieeee e e e E-28
Diagnostic NOTES.......ooiuiiiiieiiiieiee e E-28

E.13TURN SIGNAL ERRORS: B1121,B1122,
B1141

GENETAL...iiiiiii i E-31
Job/Time Code Values...........cccceveiiiieiiiiiic e E-31

DiagNOSTICS. ... it E-31
Diagnostic Tips: Al E-31
Diagnostic Notes: All Turn Signal Flow Charts.......... E-33

E.14 DTC B0563

GENETAL...iiiiiii e E-43
Battery Voltage High.........cccooiiiiiiiiee E-43

DiAgNOSTICS. ... iiieie e E-43
DiagnoStiC TiPS....eeeiiieeiiiiee et E-43
Diagnostic NOLES.......ccovviiiiieiiiiii e E-43

E.15 DTC B1131, B1132

GENEIAL ...t E-44

TABLE OF CONTENTS IX



TABLE OF CONTENTS

Alarm Output Low (DTC B1131) or Alarm Output High

(DTC B1132).uiiciiiieeiiiee e eea e E-44

DIAgNOSTICS. ..ttt E-44
DIagNOSHC TIPS, eeeeeiiirieieeeiiiiiiee e e e eiiee e e e e e e e E-44
Diagnostic NOLES.........uvvieeiiiiiiiee e E-44

E.16 DTC B1134

GENEIAL ...t E-47
Starter Output High..........cooiiiiices E-47

DIAgNOSHICS. .. eeeieeiiiiieiee ettt a e E-47
Diagnostic NOLES.........uvviieiiiiiieee e E-47

E.17 DTC B1135

GENEIAL...uiiii e E-50
Accelerometer Fault: B1135..........cccoveeeiiiiiiiieeees E-50

E.18 DTC B1154, B1155

GENEIAL..uuiiii e E-51

DIiagnOoStiC NOES.....uviieiiiiiiiiii et E-51

E.19 DTC U1016, U1255

GENEIAL...eiiii i E-55
Loss of ECM Serial Data..........cccoovivvieeiiiiiiiiieeees E-55

DIAgNOSLICS...uvviiieiiiiii e E-55
Diagnostic NOES........cciiirieiiiieeiiee e E-55

E.20 DTC U1300, U1301 OR BUS ER

GENEIAL ...t E-58

X TABLE OF CONTENTS

Serial Data Low or Serial Data Open/High............... E-58
DiagNOSTICS...uviiiiii et E-58
DiagnoStiC TIPS .ueeeeeeeiiieiiee i e e E-58
Diagnostic NOTES.......ooiiiieiieeiciiei e E-58
E.21 TSM/TSSM: PASSWORD LEARN
GENETAL...iiiiiii i E-59
Password Learning........cccoccuveerieiiiiieeeiiiee e E-59
E.22 TSSM MAINTENANCE
GENETAL ...ttt E-60
KEY FOB... .ottt E-60
SChedule........ooiiiii E-60
Battery Replacement..........cocoveeviiiiiiiiiiiiiieniecee E-60
Siren (If Installed).........coovviiiiie E-60
Schedule... ..o E-60
Battery Replacement: Early Style Siren................... E-60
Battery Replacement: Late Style Siren..................... E-61

REFERENCE MATERIAL

TOOLS ... I
TORQUE VALUES...........o i, Vv
INDEX .. VIl



SUBJECT

PAGE NO.

1.1 STARTER TROUBLESHOOTING......ccciiiitiiiiiaiiiiiei ettt

1.2 STARTING SYSTEM DIAGNOSIS

1.3 STARTER ACTIVATION CIRCUITS ... e
1.4 DIAGNOSTICS/TROUBLESHOOTING.......ciiiiiiiiiiieiiiie et

1.5 TESTING STARTER ON MOTORCYCLE

1.6 TESTING STARTER ON BENCH.......ciiiiiiiiiiiiic e

1.7 CHARGING SYSTEM
1.8 BATTERY TESTING...

STARTING / CHARGING



NOTES




STARTER TROUBLESHOOTING

1.1

GENERAL

GNOSTICS/TROUBLESHOOTING, Voltage Drop procedure

The troubleshooting tables contain detailed procedures to solve

and correct problems. Follow 1.2 STARTING SYSTEM DIA-

GNOSIS to diagnose starting system problems. The 1.4 DIA-

will help you to locate poor connections or components with
excessive voltage drops.

STARTER TROUBLESHOOTING

Table 1-1. Starter Does Not Run or Runs at Very Low Speeds

SOURCE OF PROBABLE CAUSE SOLUTION
PROBLEM
Battery Voltage drop due to discharged battery. Charge battery.
Short-circuited or open between electrodes. Replace battery.
Poor contact condition of battery terminal(s). Clean and retighten.
Wiring Poor or no connection at either battery positive or|Repair or replace cable(s).

negative cable, at either end.

Cracked or corroded battery cable ends.

Clean, tighten or replace cable(s) as needed.

Open wire(s) or poor connection at handlebar switch
or start relay, especially relay ground wire (grounds
through TSM/TSSM/HFSM).

Tighten connections or repair or replace wire(s).

Start switch, engine
stop switch, clutch

Poor switch contacts or open switch.

Replace switch.

switch or neutral
switch
Start relay Open coil winding. Replace relay.
Poor or no continuity at relay points. Replace relay.
TSM/TSSM/HFSM has disabled start relay. Disarm security system.
Solenoid Poor contact condition caused by burnt contact. Polish contact surface or replace solenoid assembly

Pull-in winding open or short-circuited.

Repair or replace solenoid assembly.

Hold-in winding open or short-circuited.

Repair or replace solenoid assembly.

Starting motor

Brushes worn below specification.

Check brush spring tension. Replace field frame
and holder.

Commutator burnt.

Re-face or replace.

Commutator high mica.

Correct by undercutting.

Field winding grounded.

Replace starter.

Armature winding grounded or short-circuited.

Replace starter.

Free running current draw out of range.

Replace starter.

Reduction gears damaged.

Replace starter.

Insufficient brush spring tension.

Replace starter.

Disconnected lead wire between solenoid and field
windings.

Repair or replace lead wire.

Ball bearing sticks.

Replace bearing.

Temperature

Incorrect oil for low temperature.

Use recommended viscosity oil for temperature
range. Consult Owner's Manual.
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Table 1-2. Pinion Does Not Engage With Ring Gear While Starter is Cranked or Engine Cannot Be Cranked

SOURCE OF PROBLEM

PROBABLE CAUSE

SOLUTION

Battery

Voltage drop due to discharged battery.

Charge battery.

Short-circuited or open between electrodes.

Replace battery.

Poor contact condition of battery terminal(s).

Clean and retighten.

Overrunning clutch

Overrunning clutch malfunction (rollers or
compression spring).

Replace overrunning clutch.

Pinion teeth worn out.

Replace pinion.

Pinion does not run in overrunning direction.

Replace overrunning clutch.

Poor sliding condition of spline teeth.

Remove foreign materials, dirt or replace
overrunning clutch or pinion shaft.

Reduction gears damaged.

Replace overrunning clutch and idler gear.

Gear teeth on clutch shell

Excessively worn teeth.

Replace clutch shell.

Table 1-3. Starter Does Not Stop Running

SOURCE OF PROBLEM

PROBABLE CAUSE

SOLUTION

Start switch or start relay

Unopened contacts.

Replace start switch or start relay.

Poor return caused by sticky switch or relay contacts.

Replace start switch or start relay.

Gear teeth on clutch shell

Excessively worn teeth.

Replace clutch shell.

Solenoid

Return spring worn.

Replace spring.

Coil layer shorted.

Replace solenoid.

Contact plate melted and stuck.

Replace solenoid.
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STARTING SYSTEM DIAGNOSIS

1.2

DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

BREAKOUT BOX

HD-42682

Diagnostic Notes

Each reference number below correlates to a circled number

on the flow chart(s).

1. See 1.4 DIAGNOSTICS/TROUBLESHOOTING, Voltage
Drop.

2. Remove starter motor. Connect jumper wires as described

in 1.6 TESTING STARTER ON BENCH, Free Running
Current Draw Test.

3. Connect BREAKOUT BOX (Part No. HD-42682) to TSM/
TSSM/HFSM as follows:

a. On models with a TSM/HFSM, see 3.12 BREAKOUT
BOX: TSM/HESM.

b. On models with a TSSM (Japan/Korea), see
E.11 BREAKOUT BOX: TSM/TSSM.

4. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B) gray terminal socket probe and patch cord.

5. See1l.5TESTING STARTER ON MOTORCYCLE, Starter
Current Draw Test.

6. If the neutral switch or ground is open, a reading of several
hundred ohms is normal due to the neutral indicator lamp
(LED).

7. Closely inspect handlebar controls for pinched wiring.

Job/Time Code Values

Dealership technicians filing warranty claims should use the
job/time code values printed in bold text underneath the
appropriate repair.

ed02787
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Motor terminal
Battery terminal
3. Relay terminal

n

Figure 1-1. Starter Terminals
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Figure 1-2. Starting Circuit Schematic
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Starter Testing 1

Check battery using visual inspection, voltage
test, and either conductance test or load test.

Check connections at battery and starter
components. Is system operational?

5822

YES

Starter
runs on.

Disconnect solenoid relay
terminal from solenoid.
Is 12V present on (GN) wire

Starter spins, but
does not
engage.

Starter stalls
or spins too
slowly.

Check for audible
clicking noise

See Starter
Testing 5: Starter
Spins But Does

See Starter
Testing 6: Starter
Stalls or Spins Too
Slowly.

Solenoid clicks.
See Starter
Testing 2:
Solenoid Clicks.

with starter button not Not Engage
pressed? gage.
Is 12V present on start relay Replace
terminal “86” (1) with starter solenoid.
button not pressed?
5845
Replace Replace
starter button start relay.
5832

5818

2008 Sportster Diagnostics: Starting / Charging 1-5

Relay clicks. See
Starter Testing 3:

Relay Clicks

D’E

Nothing clicks. See Starter
Testing 4: Nothing Clicks

(Part 1 of 2).
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Starter Testing 2: Solenoid Clicks

and relay terminal on solenoid. Is voltage
drop less than 1.0 volt?

@ Perform voltage drop tests between battery

Perform voltage drop tests from Backtrack to pinpoint poor
@ battery positive to starter motor @ connections or relay contact
terminal. Crank engine. problems using voltage drop tests.
Is voltage drop greater than 1.0 volt?
5823
YES NO
Perform voltage drop tests from Perform voltage drop tests
battery positive to starter battery between battery negative and
terminal. Crank engine. starter ground studs or bolts.
Is voltage drop greater than 1.0 volt? Is voltage drop greater than 1.0 volt?
NO STOP

L — 1
YES NO YES

Go to Starter Testing 3:
Relay Clicks. Begin with box

Repay conhection i marked with bold asterisk.
between battery and SEZEiIiLO(rcgi‘:;i) Clean gtr_ound
starter. . connections.
5824 5845 2824 £c01001_en
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Starter Testing 3: Relay Clicks

Test for voltage at solenoid
relay terminal (GN) on starter.
Is 12V present when starter
button is pressed?

I

I Test for voltage to relay.

Does starter motor Is 12V pressg(t)?r}grslay terminal
turn if jumped? (3)7

YES NO YES NO

Reolace Replace or repair Test for voltage to relay. Repair open on (R/BK)
IP ” ’t) \ h pai Is 12V present on relay wire feeding terminal
solenoid. starter motor. terminal “87” (5)? “30" (3) on start relay.
5860 5817 | 5827

YES NO

Repair open on Replace
(GN) wire between p
) start relay.
relay and solenoid.
5832

5827

fc01002_en
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Starter Testing 4: Nothing Clicks (Part 1 of 2)

Do turn signals work properly?

YES

N

I

With the Engine Stop Switch in

Is connector [30] fully mated?

the RUN position. Turn the

Ignition Switch on. With the
starter button depressed, check
for battery voltage from starter

I

YES N

button to relay terminal “86".
Battery voltage present?

Continuity to ground on TSM/
TSSM/HFSM terminal “12"?

Mate connector [30].

| 6792
Continuity on terminal “1” to .

R .
battery fuse? epair open

| 6805
Continuity on terminal “2” to Repair open
ignition fuse? P pen.

[ 6806
Continuity on terminal “2” to Repair open
ignition fuse? P pen.

6791 6793

YES

Check for ground at relay
terminal “85”. Ground present?

YES

©

(e

Disconnect connector [22]. Check for continuity between
terminal “4” (W/BK) and terminal “6” (BK/R)
of connector [22A].
Continuity present with starter button pressed?

YES NO

Substitute good
relay or test relay.

YES

Go to Starter Testing 4:
Nothing Clicks (Part 2 of 2).

Check for battery voltage to
Check for continuity from relay terminal “85"| | starter button, at connector [22B] Replace
to terminal “9” on TSM/TSSM/HFSM terminal “3" (GY). @ starter button
connector [30]. Continuity present? Battery voltage present? :
I I 5818
- Locate and repair Locate and repair
Repair open. ] )
open in (BK/R) wire open in (GY) wire
5828 from connector connector [22B].
[22B] to relay. 5831
5831
fc01003_en
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Starter Testing 4: Nothing Clicks (Part 2 of 2)

Continued from
Starter Testing 4: Nothing Clicks (Part 1 of 2).

Vehicle in neutral. Install breakout box
HD-42682. Measure continuity to ground
on terminal “4” (Gray) (neutral switch).
Is continuity (less than 10 ohms) present?

YES

Measure continuity to ground at
black female terminal at neutral
switch. Is continuity present?

YES

Clutch Disengaged (pulled in). Measure continuity to
ground on terminal “10” (Gray) (clutch switch)
with clutch disengaged. Is continuity present?

Locate and repair open on
black wire between neutral
switch and ground.

| Replace neutral switch. |

5157

5862

NO

Check for voltage on TSM/
TSSM/HSFM terminal “9” (Gray)
with key ON. Voltage present?

e ]

.

Measure continuity to ground on
terminal “8” on connector [24B].
Is continuity present?

YES

i

Replace clutch switch. | Locate and repair open
Locate and repair Replace TSM/TSSM/ on black wire between
short to voltage. HFSM. See Service 5168 clutch switch and
5830 Manual. ground.
5838 5861
fc01004_en
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Starter Testing 5: Starter Spins But Does Not Engage

Remove starter. Disassemble drive
housing assembly. Inspect for damage
to armature gear or idler gear.

Is damage present?

Replace damaged idler Starter clutch failure.
gear and armature. Replace starter clutch.
5825 5837
fc01005_en
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Starter Testing 6: Starter Stalls or Spins Too Slowly

Perform voltage drop tests from battery
positive to starter motor terminal. Crank engine.
Is voltage drop greater than 1.0 volt?

Perform voltage drop tests between battery
positive to starter battery terminal. Crank engine.
Is voltage drop greater than 1.0 volt?

NO YES

Perform voltage drop tests between battery
negative and starter studs or bolts.
Is voltage drop greater than 1.0 volt?

[

- - - Perform starter motor current
Repair connection Repair or rgplace Clean ground draw test (on vehicle).
between battery solenoid N
connections.
and starter. (contacts). Perform starter motor free
5824 5845 5835 running current draw bench test.
Are test results within range?
YES NO

Remove spark plugs. While in
5th gear, rotate rear wheel.
Check for engine, primary
and/or crankshaft bind.

Replace or repair
starter motor.

. 5817
Use appropriate code

fc01006_en
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STARTER ACTIVATION CIRCUITS

1.3

STARTER ACTIVATION CIRCUITS

ed02788
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Start switch
Relay
Solenoid
Starter
Battery
MAXIFUSE
Ignition switch
Ignition fuse

ITEM A
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/
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IDEAL CLOSED
CIRCUIT
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ITEM D

AA GROUND CIRCUIT

1-12

Figure 1-3. Typical Circuitry. Refer to wiring diagrams for more information.
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DIAGNOSTICS/TROUBLESHOOTING 1.4

VOLTAGE DROP

Check the integrity of all wiring, switches, fuses and connectors
between the source and destination.

The voltage drop test measures the difference in potential or
the actual voltage dropped between the source and destination.

1.

See ITEM A in Figure 1-3. Attach your red meter lead to
the most positive part of the circuit, which in this case
would be the positive post of the battery (5).

See ITEM B in Figure 1-3. Attach the black meter lead to
the final destination or component in the circuit (solenoid
terminal from relay).

Activate the starter and observe the meter reading. The
meter will read the voltage dropped or the difference in
potential between the source and destination. An ideal
circuit's voltage drop would be 0 volt or no voltage
dropped, meaning no difference in potential.

See ITEM C in Figure 1-3. An open circuit should read 12
volts, displaying all the voltage dropped, and the entire
difference in potential displayed on the meter.

NOTE

Open circuits on the ground side will read zero.

5.

Typically, a good circuit will drop less than 1.0 volt. If the
voltage drop is greater, back track through the connections

until the source of the potential difference is found. The
benefits of doing it this way are speed and accuracy.

a. Readings are not as sensitive to real battery voltage.

b. Readings show the actual voltage dropped, not just
the presence of voltage.

c. This tests the system as it is actually being used. It
is more accurate and will display hard to find poor
connections.

d. This approach can be used on lighting circuits, ignition
circuits, etc. Start from most positive and go to most
negative (the destination or component).

See ITEM D in Figure 1-3. The negative or ground circuit
can be checked as well.

a. Place the negative lead on the most negative part of
the circuit (or the negative battery post). Remember,
there is nothing more negative than the negative post
of the battery.

b. Place the positive lead to the ground you wish to
check.

c. Activate the circuit. This will allow you to read the
potential difference or voltage dropped on the neg-
ative or ground circuit. This technique is very effective
for identifying poor grounds due to powdered paint.
Even the slightest connection may cause an ohm-
meter to give a good reading. However, when suffi-
cient current is passed through, the resistance caused
by the powdered paint will cause a voltage drop or
potential difference in the ground circuit.
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TESTING STARTER ON MOTORCYCLE

1.5

START RELAY TEST

1. Open left side cover.

2. See Figure 1-4. Locate start relay (1) in relay/fuse block
(2) forward of battery (3) on motorcycle's left side.

3. Ifreplacing old start relay:

a. To unplug old relay, grasp body of relay and with a
gentle rocking motion, pull straight out from relay/
fuse block.

b. To plug in new relay, line up spade terminals of relay
with sockets in relay/fuse block and push relay firmly
into sockets.

4. The start relay can be tested using the motorcycle's 12
volt battery and a multimeter.

a. See Figure 1-4. Unplug start relay (1) from relay/ fuse
block (2).

b. See Figure 1-5. To energize the relay, connect the
negative battery terminal to the relay terminal "85" or
"2" and relay terminal "86" or "1" to the positive battery
terminal.

c. Check for continuity between relay terminals "3" and
"5". A good relay shows continuity (continuity tester
lamp "on" or a zero ohm reading on the ohmmeter).
A malfunctioning relay will not show continuity and
must be replaced.

5. If start relay is functioning properly, plug it into relay/ fuse
block and proceed to 1.5 TESTING STARTER ON
MOTORCYCLE, Starter Current Draw Test.

@

ed02790

Start relay
Relay/fuse blocks
Battery
MAXIFUSE

PR

Figure 1-4. Start Relay
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1. Ohmmeter
2. Battery

3. Startrelay

Figure 1-5. Start Relay Test

STARTER CURRENT DRAW TEST

NOTES

*  Engine temperature should be stable and at room temper-
ature.

e Battery should be fully charged.

See Figure 1-6. Check starter current draw with an induction
ammeter before disconnecting battery. Proceed as follows:

1. \Verify that transmission is in neutral. Disconnect spark
plug wires from spark plug terminals.

2. Clamp induction ammeter over positive battery cable next
to starter.

3. With Ignition Switch ON, turn engine over by pressing
starter switch while reading the ammeter. Disregard initial
high current reading which is normal when engine is first
turned over.

a. Typical starter current draw will range from 160 to
200 amperes.

b. If starter current draw exceeds 250 amperes, the
problem may be in the starter or starter drive. Remove
starter for further tests. See the Service Manual.

NOTE

A DC current probe may be used if an induction ammeter is
not available.
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1. Induction ammeter
2. Battery

Figure 1-6. Starter Current Draw Test
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TESTING STARTER ON BENCH

1.6

FREE RUNNING CURRENT DRAW TEST

1. Place starter in vise, using a clean shop towel to prevent
scratches or other damage.

2. See Figure 1-8. Attach one heavy jumper cable (6 gauge
minimum).
a. Connect one end to the starter mounting flange (1).

b. Connect the other end to the negative (-) terminal of
a fully charged battery (2).

3. Connect a second heavy jumper cable (6 gauge minimum).
a. Connect one end to the positive (+) terminal of the
battery (2).

b. Connect the other end to the battery terminal (4) on
the starter solenoid. Place an induction ammeter (3)
over cable.

4. Connect a smaller jumper cable (14 gauge minimum).
a. Connect one end to the positive (+) terminal of the
battery (2).

b. Connect the other end to the solenoid relay terminal
5).
5. Check ammeter reading.
a. Ammeter should show 90 amps maximum.

b. If reading is higher, disassemble starter for inspection.
See the Service Manual.

c. If starter current draw on vehicle was over 200 amps
and this test was within specification, there may be a
problem with engine, primary drive or jackshatft.

ed02793

Starter motor

Nut with washer (metric)

Positive battery cable ring terminal
Solenoid wire connector [128]

PR

Figure 1-7. Starter Wires

1-16 2008 Sportster Diagnostics: Starting / Charging

ed02794

Mounting flange
Battery

Induction ammeter
Battery terminal

ISR I o

Relay terminal

Figure 1-8. Free Running Current Draw Test

STARTER SOLENOID

Do not disassemble solenoid. Before testing, disconnect field
wire from motor terminal as shown in Figure 1-9.

Each test should be performed for only 3-5 seconds to prevent
damage to solenoid.

The solenoid Pull-in, Hold-in, and Return tests must be per-
formed together in one continuous operation. Conduct all three
tests one after the other in the sequence given without interrup-
tion.

SOLENOID PULL-INTEST

1. See Figure 1-9. Using a 12 volt battery, connect three
separate test leads as follows:

a. Solenoid housing to negative battery post.

b. Solenoid motor terminal to negative battery post.

c. Solenoid relay terminal to positive battery post.

2. Observe starter shaft.
a. |If starter shaft extends strongly, solenoid is working
properly.

b. If starter shaft does not extend strongly, replace the
solenoid.
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1. Motor terminal
2. Relay terminal
3. Battery
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1. Motor terminal
2. Relay terminal
3. Battery

Figure 1-9. Pull-In Test

SOLENOID HOLD-INTEST

Figure 1-10. Hold-In Test

SOLENOID RETURNTEST

1. See Figure 1-10. With test leads still connected in the
manner specified in the previous 1.6 TESTING STARTER

ON BENCH, Solenoid Pull-In Test, disconnect solenoid
motor terminal/battery negative test lead at negative bat-
tery post only; reconnect loose end of this test lead to
positive battery post instead.

2. Observe starter shaft.
a. If starter shaft remains extended, solenoid is working
properly.
b. If starter shaft retracts, replace the solenoid.

1.

See Figure 1-11. With test leads still connected in the
manner specified at the end of the previous 1.6 TESTING
STARTER ON BENCH, Solenoid Hold-In Test, disconnect
solenoid relay terminal/positive battery post test lead at
either end.

Observe starter pinion.
a. If starter shaft retracts, solenoid is working properly.

b. If starter shaft does not retract, replace the solenoid.

ed02797
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1. Motor terminal
2. Relay terminal
3. Battery

Figure 1-11. Return Test
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CHARGING SYSTEM

1.7

GENERAL

The charging system consists of the alternator and regulator.
The charging system circuit is shown in Figure 1-14.

Alternator
The alternator consists of two main components:
«  The rotor which mounts to the engine sprocket shatft.

e The stator which bolts to the engine crankcase.

Voltage Regulator

See Figure 1-12. The voltage regulator (1) is a series regulator
with shunt control. The circuit combines the functions of recti-
fying and regulating.

ed02798

1. Voltage regulator
2. DC output connector [77]

Figure 1-12. Voltage Regulator

TROUBLESHOOTING

PART NUMBER
HD-48053

TOOL NAME
ELECTRICAL SYSTEM TESTER

When the charging system fails to charge or does not charge
at a satisfactory rate, make the following recommended checks.
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Battery

Check for a weak or dead battery. See 1.8 BATTERY TESTING
for battery testing procedures. Battery must be fully charged
in order to perform a load test, or starting or charging tests.
However, a partially discharged battery may be tested using
the BATTERY TEST function of the ELECTRICAL SYSTEM
TESTER (Part No. HD-48053).

Wiring
See Figure 1-13. The stator connector plug and socket connec-
tion must be clean and tight.

Check for corroded or loose connections in the charging circuit.
See Figure 1-14.

A ‘4__,-
";.-,',‘\\T

\y_

/

Figure 1-13. Stator Connector [46]
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Pin Connector
< (A side)

Socket Connector
(B side)

Figure 1-14. Charging System Circuit
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Charging System (Part 1 of 2)

Test battery.
Charge or replace as required.

Inspect regulator.
See REGULATOR INSPECTION.

Perform MILLIAMP DRAW
TEST (If applicable).

Correct as
required.

5306

PASS

Perform TOTAL CURRENT
DRAW TEST.
Record measurement.

Isolate damaged
component or wiring.

5308

[Fss

STOP

Go to Charging
System (Part 2 of 2).

Whenever a charging system component fails a test and

FAIL

Isolate damaged wiring or
excessive accessories.

NOTE

is replaced, re-test the system to be sure the problem

has been corrected.
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Charging System (Part 2 of 2)

Continued From
Charging System (Part 1 of 2).

Perform CURRENT OUTPUT TEST. Record
measurement and compare with TOTAL
CURRENT
DRAW TEST before proceeding.

PASS

Perform
VOLTAGE
OUTPUT TEST.

FAIL

Perform
STATOR CHECK.

PASS FAIL PASS FAIL
Replace Perform AC Replace
System tests good up to this point. voltage regulator. OUTPUT TEST. stator.
Suspect:
5316 5312
« Accessories on for long periods when
vehicle is parked and not running. PASS

« Accessories on when vehicle is
ridden very slowly for long periods.

« Battery self-discharge and/or
accessory draw because vehicle was
not operated for a long period.

Replace voltage

FAIL

regulator. Inspect rotor.
Perform CURRENT
OUTPUT TEST.
i 5315 |
PASS | FAIL | | PASS | FAIL
System Damaged or Replace Replace
OK. slipping rotor. stator. rotor.
5319 5314 5319
NOTE
Whenever a charging system component fails a test and
is replaced, re-test the system to be sure the problem
has been corrected.
fc01061_en
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TESTING

PART NUMBER
HD-48053

TOOL NAME

ADVANCED BATTERY CONDUCT-
ANCE AND ELECTRICAL SYSTEM
ANALYZER

Milliampere Draw Test

NOTES

* Be sure accessories are not wired so they stay on at all
times. This condition could drain battery completely if
vehicle is parked for a long time. Check for this by con-
necting ammeter between negative battery cable and
ground.

e TSM/TSSM/HFSM will continue to draw 16-25 mA for 30
seconds after ignition is turned off. Any disruption and
reconnection of battery power, such as disconnecting the
battery to place a meter in series, will cause TSM/TSSM/
HFSM to draw 16-25 mA for 30 seconds.

1. See Figure 1-15. Connect ammeter between negative
battery cable and crankcase ground. With this arrange-
ment, you will also pick up any regulator drain.

2. With ignition switch turned to OFF and all lights and
accessories off, observe current reading.

a. Refer to Table 1-4. Add voltage regulator draw to
appropriate value for TSM/TSSM/HFSM. If sum is
greater than reading observed on ammeter, draw is
within limits.

b. A higher reading indicates excessive current draw.

Any accessories must be considered and checked
for excessive drain.

NOTE

A battery with a surface discharge condition could suffer a
static drain. Correct by cleaning battery case.

Table 1-4. Maximum Meter Reading (Averaged)

ITEM DRAW IN MILLIAMPERES
Voltage regulator 1

Speedometer

Tachometer (if equipped)

TSM (non-security models)
TSSM (disarmed)

TSSM (armed)

TSSM (storage mode)
HFSM

Security siren

PRl W W R PR

20.0*

* Siren will draw for 2-24 hours from time motorcycle battery
is connected and 0.05 milliamperes once siren battery is
charged. For best results, disconnect siren during milliampere
draw test.
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1. 12VDC battery
2. Battery negative cable
3. Crankcase

Figure 1-15. Milliampere Draw Test (Ignition turned to OFF)

Total Current Draw Test

If battery runs down during use, the current draw of the
motorcycle components and accessories may exceed output
of the charging system.

NOTE

If a load tester is unavailable, an ammeter with current probe
may be used.

AWARNING

Turn battery load tester OFF before connecting tester
cables to battery terminals. Connecting tester cables with
load tester ON can cause a spark and battery explosion,
which could result in death or serious injury. (00252a)

1. See Figure 1-16. To check for this condition, place load
tester induction pickup or current probe pickup over battery
negative cable.

2. Disconnect stator plug from voltage regulator. Start the
motorcycle and run the engine at 2000 RPM.

3. With ignition and all continuously running lights and
accessories turned on (headlamp on high beam), read the
total current draw.

4. Compare this reading to the reading obtained after per-
forming the CURRENT AND VOLTAGE OUTPUT TEST.
a. The current output should exceed current draw by
3.5 amps minimum.

b. If output does not meet specifications, there may be
too many accessories for the charging system to
handle.

Reconnect voltage regulator after testing.
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1. Load tester
2. Induction pickup
3. Battery

Figure 1-16. Check Current Draw (Ignition Switch On)

Current and Voltage Output Test: Using
HD-48053

1. Connect the ADVANCED BATTERY CONDUCTANCE
AND ELECTRICAL SYSTEM ANALYZER (Part No. HD-
48053) leads to the vehicle's battery.

2. Follow the instructions in the analyzer's instruction manual
to perform a Charging System Test.

See Figure 1-17. The test results will include a decision on the
charging system's condition and the measured output voltage
at idle and at 3000 RPM. The analyzer's printer will provide
you with a printout including one of two possible test results:

e CHARGING SYSTEM NORMAL - No problem found.

e CHARGING SYSTEM PROBLEM - The analyzer detected
a problem and will display one of the three following res-
ults:

1. LOW CHARGING VOLTS - The alternator is not supplying
sufficient current for the system's electrical loads.

2. HIGH CHARGING VOLTS - The voltage output from the
alternator exceeds the normal regulator limits.

3. INVESTIGATE VOLT OUTPUT - The rev voltage is lower
than the idle voltage.

ed02804

NN

_CHARGING TEST
PROBLEM

LOW
CHARGING VOLTS

IDLE: 12.32v
REV: 12.32v

REFER TO H-D
SERVICE MANUAL

NV NPVA

Figure 1-17. Charging System Test Results Printout

Current and Voltage Output Test: Using
Load Tester

1. See Figure 1-18. Connect load tester.

a. Connect negative and positive leads to battery ter-
minals.

b. Place load tester induction pickup over positive regu-
lator cable.

2. Run the engine at 3000 RPM. Increase the load as
required to obtain a constant 13.0 VDC. Do not leave any
load switch turned on for more than 20 seconds or over-
heating and tester damage can occur.

3. The current output should be 28-34 amps. Make note of
measurement for use in Total Current Draw Test.

NOTE
Rider's habits may require output test at lower RPM.

4. See Figure 1-18. After removing the load, read the load
tester voltage meter.

a. If voltage to the battery is not more than 15 VDC,
voltage output is within specifications. Investigate
other possible problems.

b. If voltage is higher, voltage regulator is not functioning
properly or connections are loose or dirty.
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Load tester

Battery

Voltage regulator

To MAXIFUSE (DC output)
To stator

aprONE

Figure 1-18. Current and Voltage Output Test /
1. Alternator stator connector [46B]

DVOM set to ohms scale

3. Positive meter lead to either stator connector

Stator Check
1. Turnignition switch OFF.

N

socket
2. Connect an ohmmeter. 4. Negative meter lead grounded to engine
a. Open latch and separate socket connector from pin Figure 1-19. Test for Grounded Stator

connector.

b. See Figure 1-19. Insert one ohmmeter lead into a
stator connector (1) socket.

c. Attach the other lead to a suitable ground (4).

3. Test for continuity with ohmmeter set to the ohms scale
).
a. A good stator will show no continuity between either
stator socket and ground.

b.  Any other reading indicates a grounded stator which
must be replaced.

4. See Figure 1-20. Remove ground lead. Check resistance
across stator sockets.
5. Test for resistance with onmmeter set on the RX1 scale.
a. Resistance across the stator sockets should be 0.1-
0.3 ohms.

b. If the resistance is higher, the stator is damaged and
must be replaced.

NOTE

Verify that meter reads 0 ohms when probes are shorted
together. If not, subtract lowest value from resistance value of
stator.
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1. Alternator stator connector [46B]
2. DVOM set to ohms scale
3. Meter leads to stator connector sockets

Figure 1-20. Check for Stator Resistance

AC Output Check

1. See Figure 1-21. Test AC output.

a. Disconnect voltage regulator connector from alternator
stator wiring.

b. Connectan AC voltmeter across both stator connector
sockets.

c. Run the engine at 2000 RPM. The AC output should
be 40-56 volts AC (approximately 20-28 volts AC per
1000 RPM).

Compare test results to specifications.
a. Ifthe output is below specifications, charging problem
could be a faulty rotor or stator.

b. If output is good, charging problem might be faulty
voltage regulator. Replace as required.

Check the output again as previously described under
CURRENT AND VOLTAGE OUTPUT TEST.

1. Alternator stator connector [46B]
2. DVOM set to AC volts scale
3. Meter leads to stator connector sockets

Figure 1-21. Check Stator AC Voltage Output
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BATTERY TESTING

1.8

GENERAL

Three different procedures may be performed to provide a
good indicator of battery condition: a voltage test, a conduct-
ance test, or a load test.

A battery may be tested, whether fully charged or not, via
conductance test. In order to perform a load test, however, the
battery must be fully charged.

VOLTMETER TEST

The voltmeter test provides a general indicator of battery state
of charge or condition. Check the voltage of the battery to verify
that it is in a 100% fully charged condition. Refer to Table 1-5.

If the open circuit (disconnected) voltage reading is below
12.6V, charge the battery and then recheck the voltage after
the battery has set for one to two hours. If the voltage reading
is 12.7V or above, perform the LOAD TEST described in this
section.

Table 1-5. Voltmeter Test For Battery Charge Conditions

VOLTAGE (OCV) STATE OF CHARGE
12.7 100%
12.6 75%
12.3 50%
12.0 25%
11.8 0%
CONDUCTANCE TEST
PART NUMBER TOOL NAME
HD-48053 ADVANCED BATTERY CONDUCT-
ANCE AND ELECTRICAL SYSTEM
ANALYZER

Test the battery using the ADVANCED BATTERY CONDUCT-
ANCE AND ELECTRICAL SYSTEM ANALYZER (Part No. HD-
48053). Perform a battery test as follows:

1. Connect the HD-48053 analyzer leads to the vehicle bat-
tery lead terminal, not to bolt or wire terminal.

NOTE
Connect the tester directly to the lead terminals of the battery,
and not the bolts.

2. Follow the instructions in the analyzer instruction manual
to perform a battery test.

The test results will include a decision on the battery condition
and the measured state of charge.

1-26 2008 Sportster Diagnostics: Starting / Charging

See Figure 1-22. The analyzer printer will provide you with a
printout including one of five possible test results:

*  GOOD BATTERY - Return the battery to service.

¢ GOOD-RECHARGE - Fully charge the battery and return
to service.

e CHARGE & RETEST - Fully charge the battery and retest.
* REPLACE BATTERY - Replace the battery and retest.
« BAD CELL-REPLACE - Replace the battery and retest.

« BATTERY NOISE - Remove surface charge from battery
and retest.

NOTES

e A REPLACE BATTERY test result may also mean a poor
connection between the battery cables and the vehicle.
After disconnecting the battery cables from the battery,
retest the battery using the out-of-vehicle test before
replacing.

Connect the tester directly to the lead terminals of the
battery, and not the bolts.

MCR-101 HD V1.0
(C) MIDTRONICS

ed02811

MON 02/21/05
3:45 PM
LAST 6 OF VIN
012345
DATE CODE
B5

BATTERY TEST
RATING:
295 CCA
65958-94

12.32V 95CCA
REPLACE BATTERY

WARRANTY CODE
9J9GON-0132N8

Figure 1-22. Battery Test Results Printout

LOAD TEST

To load test the battery, proceed as follows:

AWARNING

Disconnect negative (-) battery cable first. If positive (+)
cable should contact ground with negative (-) cable con-
nected, the resulting sparks can cause a battery explosion,
which could result in death or serious injury. (00049a)

1. Remove battery from motorcycle.

2. Always fully charge the battery before testing or test
readings will be incorrect. Load testing a discharged bat-
tery can also result in permanent battery damage.

3. After charging, allow battery to stand for at least one hour
before testing.



AWARNING

Turn battery load tester OFF before connecting tester
cables to battery terminals. Connecting tester cables with
load tester ON can cause a spark and battery explosion,
which could result in death or serious injury. (00252a)

4. See Figure 1-23. Connect tester leads to battery posts
and place induction pickup over negative (black) cable.

NOTE
To avoid load tester and/or battery damage, do not leave the
load tester switch turned ON for more than 20 seconds.

5. Refer to Table 1-6. Load battery at 50% of CCA rating
using the load tester. Voltage reading after 15 seconds
should be 9.6V or more at 70° F (21° C).

AWARNING

Turn battery load tester OFF before disconnecting tester
cables to battery terminals. Disconnecting tester cables
with load tester ON can cause a spark and battery explo-
sion, which could result in death or serious injury. (00253a)

AWARNING

Connect positive (+) battery cable first. If positive (+) cable
should contact ground with negative (-) cable connected,
the resulting sparks can cause a battery explosion, which
could result in death or serious injury. (00068a)

CAUTION

Do not over-tighten bolts on battery terminals. Use
recommended torque values. Over-tightening battery ter-
minal bolts could result in damage to battery terminals.
(00216a)

6. Install the battery in the motorcycle.
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BATTERY

1. Load tester
2. Induction pickup
3. Battery

Figure 1-23. Load Test Battery

Table 1-6. Battery Load Test

COLD CRANKING 100% 50%
AMPERAGE (CCA)
Sportster models 205 102.5
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NOTES
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CHECKING FOR DIAGNOSTICTROUBLE CODES

2.1

CHECK ENGINE LAMP

See Figure 2-1. To diagnose Electronic Control Module (ECM)
system problems, begin by observing the behavior of the check
engine lamp (1).

NOTES

e See Figure 2-2. "Key ON" means that the Ignition Switch
is turned to IGNITION and the Engine Stop Switch is set
to RUN (although the engine is not running).

e When the Ignition Switch is turned to IGNITION, the check
engine lamp will illuminate for approximately four seconds
and then turn off.

* Ifthe check engine lamp is not illuminated at Ignition ON,
the problem is likely to be an instrument failure. See
2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER.

e If the check engine lamp illuminates late (after 20
seconds), the problem is most likely a serial data bus
failure. Test for Diagnostic Trouble Codes (DTCs) using
speedometer self diagnostics. See 2.2 INITIAL DIA-
GNOSTIC CHECK: SPEEDOMETER.

e If the check engine lamp fails to turn off after the initial
four-second period, see 2.2 INITIAL DIAGNOSTIC
CHECK: SPEEDOMETER.

1. See Figure 2-3. After the check engine lamp turns off fol-
lowing the first four-second illumination period, one of
three events may occur:

a. The lamp remains off. This indicates there are no
current fault conditions or stored DTCs currently
detected by the ECM.

b. The lamp remains off for only four seconds and then
illuminates for an eight-second period. This indicates
a DTC is stored, but no current DTC exists.

c. Thelamp remains on beyond the eight-second period.
This indicates a current DTC exists.

2. See 2.1 CHECKING FOR DIAGNOSTIC TROUBLE
CODES, Code Types which follows for a complete
description of DTC formats.

NOTE

Some DTCs can only be fully diagnosed during actuation. For
example, a problem with the ignition coil will be considered a
current fault even after the problem is corrected, since the ECM
will not know of its resolution until after the coil is exercised by
the vehicle start sequence. In this manner, there may some-
times be a false indication of the current DTC.
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Figure 2-1. Speedometer
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1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

Figure 2-2. Ignition Switch
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SECURITY LAMP
Turn Signal Module (TSM)

If the turn signals flash six 4-way flashes shortly after key ON,
it indicates a Diagnostic Trouble Code (DTC) has been logged
sometime in the last three ignition cycles.

Turn Signal Security Module (TSSM) or
Hands-Free Security Module (HFSM)

See Figure 2-1. To diagnose Turn Signal Security Module
(TSSM) or Hands-Free Security Module (HFSM) system
problems, begin by observing the behavior of the security lamp

(4).

NOTES

e To provide an indication of TSSM/HFSM DTCs, the
security lamp is enabled on TSSM/HFSM models.

e See Figure 2-2. "Key ON" means that the Ignition Switch
is turned to IGNITION and the Engine Stop Switch is set
to RUN (although the engine is not running).

*  When the Ignition Switch is turned ON, the security lamp
will illuminate for approximately four seconds and then
turn off.

e If the security lamp is not illuminated at Key ON, the
problem is likely to be an instrument failure. See 2.2 INI-
TIAL DIAGNOSTIC CHECK: SPEEDOMETER.

* Ifthe security lamp illuminates late (after 20 seconds), the
problem is most likely a serial data bus failure. Test for

DTCs using speedometer self diagnostics. See 2.2 INITIAL
DIAGNOSTIC CHECK: SPEEDOMETER.

e If the security lamp fails to turn off after the initial four-
second period, a problem exists in the instrumentation.
See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER.

1. See Figure 2-3. After the security lamp turns off following
the first four-second illumination period, one of three
events may occur:

a. The lamp remains off. This indicates there are no
current fault conditions or stored DTCs currently
detected by the TSSM/HFSM.

b. The lamp stays off for only four seconds and then
comes back on for an eight-second period. This
indicates a DTC is stored, but no current DTC exists.

c. Thelamp remains on beyond the eight-second period.
This indicates a current DTC exists.

2. See 2.1 CHECKING FOR DIAGNOSTIC TROUBLE
CODES, Code Types for a complete description of DTC
formats.

NOTE

Some DTCs can only be fully diagnosed during actuation. For
example, a problem with the turn signals will be considered a
current fault even after the problem is corrected, since the
TSM/TSSM/HFSM will not know of its resolution until after the
turn signals are activated. In this manner, there may sometimes
be a false indication of the current DTC.
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* Historic DTCs May Also Exist

Figure 2-3. Check Engine and Security Lamp Operation
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CODETYPES

See 2.1 CHECKING FOR DIAGNOSTIC TROUBLE CODES,
Multiple Diagnostic Trouble Codes if multiple DTCs are found.

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

There are two types of DTCs: current and historic. If a DTC is
stored, it can be read using DIGITAL TECHNICIAN (Part
No. HD-44750) or speedometer self diagnostics. See
2.3 SPEEDOMETER SELF DIAGNOSTICS.

All DTCs reside in the memory of the ECM, TSM/TSSM/HFSM,
speedometer or tachometer until the code is cleared.

Current

Current DTCs are those which presently disrupt motorcycle
operation. See the appropriate flow charts for solutions.

Historic

If a particular problem happens to resolve itself, the active
status problem is dropped and it becomes a historic fault rather
than a current fault. Historic DTCs are stored for a length of
time to assist in the diagnosis of intermittent faults.

Historic DTCs are cleared after a total of 50 trips has elapsed.
A trip consists of a start and run cycle. After the 50 trip retention
period, the historic DTC is automatically erased from memory
providing no subsequent faults of the same type are detected
in that period.

DTCs can only be identified as historic using DIGITAL TECH-
NICIAN (Part No. HD-44750), a computer-based diagnostic
package.

It is important to note that historic DTCs may also be present
whenever the system indicates the existence of a current fault.

Diagnostic charts are designed for use with current DTCs and
as a result they frequently suggest wire repair or part replace-
ment.

RETRIEVING DIAGNOSTIC TROUBLE
CODES

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

The engine management system provides two levels of dia-
gnostics.

*  The most sophisticated mode employs DIGITAL TECHNI-
CIAN (Part No. HD-44750), a computer-based diagnostic
package.

e The second mode requires using the speedometer self
diagnostics. See 2.3 SPEEDOMETER SELF DIA-
GNOSTICS.

MULTIPLE DIAGNOSTIC TROUBLE CODES

While it is possible for more than one fault to occur and set
more than one DTC, there are several conditions which may
result in one fault setting multiple DTCs. For example, serial
data DTCs (DTC U1016, U1064, U1097, U1300 and U1301)
may be accompanied by other DTCs. Always correct the serial
data DTCs before resolving other DTCs.

For proper resolution of multiple DTCs, refer to Speedo-
meter/Tachometer Diagnostic Trouble Code (DTC) Priority
Chart Table 2-2.
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INITIAL DIAGNOSTIC CHECK: SPEEDOMETER 2.2

GENERAL backlighting and odometer display (5). Upon key ON

(Engine Stop Switch set to RUN), the check engine lamp
PART NUMBER TOOL NAME and security lamp will illuminate for four seconds and then
HD-44750 DIGITAL TECHNICIAN (if parameters are normal) will turn off.

* To locate faulty circuits or other system problems, follow
the diagnostic flow charts and tests in this section. For a
systematic approach, always begin with 2.2 INITIAL DIA-
GNOSTIC CHECK: SPEEDOMETER, Initial Diagnostics.
Read the general information and then work your way
through the flow chart box by box.

e See Figure 2-4. Constant power is supplied to the
speedometer through terminal "5" of connector [39]. The
speedometer turns on when power is applied to terminal
"1". The speedometer proceeds through an initialization
sequence every time power is removed and re-applied to
terminal "6". See Figure 2-1. The visible part of this
sequence is the check engine lamp (1), security lamp (4), .

Loss of power on any of the four power inputs will change
speedometer behavior. Refer to Table 2-1.

Table 2-1. Speedometer Function Chart - Loss of Input

Terminal 5 Terminal 1 (IGN) Terminal 6 (ACC) Terminal 7 (GRD) Terminal 8 and 11
(Constant) (Trip Odometer
Reset Switch)

e Security lamp|e  Will not "WOW" e Speedometerls Speedometer|s No trip odometer
glows dimly|s  Turn signals still functional will be non-func- completely non- reset switch func-
during 4-second|*  Speedometer will indicate tional in functional tion
bulb check vehicle speed (zero) accessory and|e Diagnostic absent|s  Will not "WOW"

»  Tachometer unaffected

e Security lamp still functions

*  Check engine lamp and battery
lamp non-functional

« Diagnostics absent

ignition modes
Security  lamp
still performs 4-
second bulb
check in ignition
mode

Diagnostic Notes

If a numbered circle appears adjacent to a flow chart box, more
information is offered in the diagnostic notes. Many diagnostic
notes contain supplemental information, descriptions of various
diagnostic tools or references to other parts of the manual
where information on the location and removal of components
may be obtained.

Circuit Diagram/Wire Harness Connector
Table

When working through a flow chart, refer to the illustrations,
the associated circuit diagram and the wire harness connector
table as necessary. The wire harness connector table for each
circuit diagram identifies the connector number, description,
type and general location.

In order to perform most diagnostic routines, a Breakout Box
and a DVOM are required. See 2.5 BREAKOUT BOX:
SPEEDOMETER/TACHOMETER.

To perform the circuit checks with any degree of efficiency, a
familiarity with the various wire connectors is also necessary.

Job/Time Code Values

Dealership technicians filing warranty claims should use the
job/time code values printed in bold text underneath the
appropriate repair.
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Reprogramming ECM

Diagnostic charts frequently suggest Electronic Control Module
(ECM) replacement. In the event an ECM needs to be replaced,
it must be reprogrammed using a computer-based diagnostic
package called DIGITAL TECHNICIAN (Part No. HD-44750).
See your dealer. Password learn procedure must also be per-
formed. See 3.25 TSM/HFSM: PASSWORD LEARN or
E.21 TSM/TSSM: PASSWORD LEARN.

INITIAL DIAGNOSTICS
PART NUMBER

HD-42682
HD-46601

TOOL NAME
BREAKOUT BOX
INSTRUMENT HARNESS ADAPTERS

Diagnostic Tips

e See Figure 2-4. If Speedometer reads "BUS Er" while
Ignition Switch is turned to ON (Engine Stop Switch at
RUN with the engine off), check diagnostic link for an open
or short to ground between data link connector [91A] ter-
minal "3" and ECM connector [78] terminal "5",
TSM/TSSM/HFSM connector [30] terminal "3", speedo-
meter connector [39] terminal "2" or tachometer (if
equipped) connector [108] terminal "2".

e Check for an open diagnostic test terminal between data
link connector [91A] terminal "3" and TSM/TSSM/HFSM
connector [30] terminal "3". With Ignition Switch turned to



ON, transmit data should be typically 0.6-0.8 volts. The
range of acceptable operation is greater than 0.0 volts and
less than 7.0 volts.

To identify intermittents, wiggle instrument and/or vehicle
harness while performing steps in the Initial Diagnostic
Check charts.

Connect BREAKOUT BOX (Part No. HD-42682) (black)
between speedometer connector [39A] (at the back of the
speedometer) and wire harness connector [39B] using
INSTRUMENT HARNESS ADAPTERS (Part No. HD-
46601). See 2.5 BREAKOUT BOX: SPEEDO-
METER/TACHOMETER.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

All Speedometer Diagnostic Trouble Codes (DTCs) are listed

in Table 2-2.

Table 2-2. Speedometer Diagnostic Trouble Code (DTC) Priority Chart

DTC RANKING FAULT CONDITION SOLUTION
U1300 1 Serial data bus shorted low 2.12 DTC U1300, U1301 OR BUS ER
U1301 2 Serial data bus shorted high 2.12 DTC U1300, U1301 OR BUS ER
u1016 3 Loss of ECM serial data 2.10 DTC U1016, U1255
u1064 4 Loss of TSM/TSSM/HFSM serial data 2.11 DTC U1064, U1255
U1255 5 Missing response from other module (TSM/TSSM/HFSM |2.11 DTC U1064, U1255

and/or ECM) at startup

B1007 6 Ignition line overvoltage 2.8 DTC B1006, B1007

B1006 7 Accessory line overvoltage 2.8 DTC B1006, B1007

B1008 8 Reset switch closed 2.9 DTC B1008

B1004 9 Fuel level sending unit low 2.7 DTC B1004, B1005

B1005 10 Fuel level sending unit high/open 2.7 DTC B1004, B1005

Other Diagnostic Trouble Codes

related to the Turn Signal Module (TSM), Turn Signal Security

Module (TSSM) or Hands-Free Security Module (HFSM).

See 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM or

E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM for any DTCs

See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs

related to the Electronic Control Module (ECM).
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Speedometer

em01120 Tachometer (Optional)
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Figure 2-4. Serial Data Circuit
Table 2-3. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/ITSSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) | 36-place Packard Under seat
[91A] Data link connector 4-place Deutsch On battery strap, behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Initial Diagnostic Check (Part 1 of 3)

Does engine
start?
YES. YES. NO. NO.
Starts and runs. Starts, then stalls. Cranks, but will not start. Engine will not crank.
Check for DTCs. See See 4.12 STARTS, See 4.10 ENGINE CRANKS, See 1.2 STARTING
2.3 SPEEDOMETER THEN STALLS. BUT WILL NOT START. SYSTEM DIAGNOSIS.

SELF DIAGNOSTICS
Were DTCs found?

YES NO NO
Unable to enter No codes

diagnostic mode. displayed.
Refer to applicable DTC priority With ignition switch OFF, press and For a list of symptoms that
chart. All DTCs are listed by release trip odometer reset switch. may not set diagnostic
priority in Table 2-2. Does odometer display appear with trouble codes, refer to
backlighting? Table 3-6.

Check for continuity to ground at

Breakout Box terminal “7” (black). Wiggle
harness during continuity check.

Is continuity present?

I
Go to Initial Diagnostic

Check (Part 2 of 3). YES | No ]

Check for battery voltage at
Breakout Box terminal “5” (black) Locate and
while wiggling harness. repair open.
Is battery voltage continuously
present?

[

With ignition switch OFF and speedometer
connector [39] disconnected, check continuity
between Breakout Box terminals “8” and “11” (black).
Is continuity present when trip odometer reset
switch is depressed and infinity when released?

I

YES NO

Replace Replace trip odometer
Speedometer. reset switch. fc01062 en

Locate and
repair open.
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Initial Diagnostic Check (Part 2 of 3)

Continued from Initial Diagnostic Check (Part 1 of 3).

Turn ignition switch ON, is odometer backlight present?

YES

Perform “WOW" test.

See 2.3 SPEEDOMETER SELF DIAGNOSTICS.

The following features should be functional

« battery

1) backlight should illuminate

2) needle should sweep its full range of motion
3) LEDs should illuminate:

« check engine

« security (all models)

« low fuel
« sixth gear

Are all features functional?

| Replace Speedometer. |

YES

Turn Ignition Switch to ACC.
Is backlight present?

YES

STOP

®

Check for battery voltage at
Breakout Box terminal “6”
(Black). Is battery voltage

Turn Ignition Switch to IGNITION.
Check for
battery voltage at Breakout
Box terminal “1” (Black).
Is battery voltage present?

I

Is instrument
fuse good?
|

®

Replace Speedometer.

Locate and repair open
between terminal “1” of

Locate and repair
source of fault.

Go to Initial Diagnostic
Check (Part 3 of 3).

connector [39] and

present?
NO
Is accessory
Replace Speedometer. fuse good?
I
YES

Locate and repair open
on (O/W) wire between
terminal “6” of connector
[39] and accessory fuse.
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Replace fuse.

instrument fuse.

o

Locate and repair
source of fault.
Replace fuse.
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Initial Diagnostic Check (Part 3 of 3)

Continued from Initial Diagnostic Check (Part 2 of 3).

Is problem intermittent?

Repeat Diagnostic
Check while wiggling
harnesses.

Was intermittent found?

=]

Locate and repair
intermittent.

No trouble found.

I
NO.
Speedometer
Inoperative
(no vehicle speed).

Remove and inspect
Vehicle Speed Sensor.
Is debris present?

]
NO.
Tachometer
Inoperative
(no engine speed).

See Tachometer
Inoperative (Part 1 of 2).

EES

N

Remove debris.
Reinstall
Vehicle Speed Sensor.

Check for damaged wiring/
loose connection between
Vehicle Speed Sensor and ECM.
Is wiring damage/loose
connection present?

o]

Replace
Speedometer.

YES

Locate and repair
source of fault.

fc01064_en
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SPEEDOMETER SELF DIAGNOSTICS

2.3

GENERAL

The speedometer is capable of displaying and clearing
speedometer, tachometer, TSM/TSSM/HFSM, and ECM Dia-
gnostic Trouble Codes (DTCs) (diagnostic mode).

DIAGNOSTICS

Diagnostic Tips

For a quick check of speedometer function, a "WOW" test
can be performed. Press and hold trip odometer reset
switch (Figure 2-5), then turn Ignition Switch ON. Release
trip odometer reset switch. Background lighting should
illuminate, gauge needle should sweep its full range of
motion, and indicator lamps (check engine, low fuel, bat-
tery and security) should illuminate.

If instrument module fails "WOW" test, check for battery,
ground, ignition, trip odometer reset switch and accessory
wiring to speedometer. If any feature in the speedometer

2-10 2008 Sportster Diagnostics: Instruments

is non-functional, see 2.2 INITIAL DIAGNOSTIC CHECK:
SPEEDOMETER.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1.
2.

To exit diagnostic mode, turn ignition switch OFF.

To clear DTCs for the selected module:

a. Pressand hold the trip odometer reset switch for more
than 5 seconds to display available modules, release.

b. Press the trip odometer reset switch to choose the
module.

c. Pressand hold the trip odometer reset switch for more
than 5 seconds to display the DTC, release.

d. Press and hold the trip odometer reset switch for more
than 5 seconds to clear the DTCs for the selected
module.



Speedometer Self Diagnostics

While holding trip odometer reset
switch in, turn ignition switch to
@ IGNITION.
Make sure Engine Stop Switch is in
RUN position.

Release trip odometer reset switch.
Does “diag” appear?
I

YES

Press and release trip odometer reset switch. E(Z'
“PSSPtb” appears.

| To display DTCs for the

"p¥ flashing. |— ECM, press and hold trip See 2.2 INITIAL
9- odometer reset switch for more DIAGNOSTIC
than 5 seconds. CHECK: SPEEDOMETER.

To choose TSM/
TSSM/HFSM, press
and release trip odometer
reset switch.

To display DTCs for
TSM/TSSM, press and hold trip Device
odometer reset switch for more "1 response?

than 5 seconds.

P "S” flashing. ——

To choose Speedometer,
press and release trip
odometer reset switch.

“no rsp” displayed. See applicable code from
other modules. Models not equipped with a
tachometer or ABS will display “no rsp” normally.

To display DTCs for
- speedometer, press and EEI If “no rsp” displayed on odometer on tachometer
P "SP” flashing. hold trip odometer reset equipped vehicle, See Section 2.4
switch for more than 5 SPEEDOMETER/TACHOMETER.
seconds.

To choose Tachometer, |
press and release trip odometer @ DTC

reset switch. “none” displayed. displayed.
| To display DTCs for tachometer,
»| T flashing. |— press anq hold trip odometer | | -
reset switch for more than 5 Press and release trip
| seconds. Press and release odometer reset switch.
trip odometer reset Are more DTCs displayed?
To choose ABS, press switch. Part number
and release trip odometer of module will be
reset switch. displayed.
| To display DTCs for
ABS, press and NO
P "b” flashing. hold trip odometer reset ——
switch for more
| than 5 seconds. “end” displayed. To clear all DTCs for selected
To choose ECM, press module hold trip odometer reset switch for more than
and release trip odometer 5 seconds. If DTCs are not to be cleared, Press and
reset switch. release trip odometer reset switch. Part number of
. module will be displayed.
Press and release trip |

odometer reset switch again to
continue to next module.

fc01065_en
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SPEEDOMETER/TACHOMETER

GENERAL

See Figure 2-5. The speedometer consists of a speedometer
display and five status lamps. The lamps include: check engine
(1), low fuel (2), battery (3), security (4) and sixth gear indicator

(6).
Trip Odometer Reset Switch

Figure 2-6. Pressing the trip odometer reset switch provides
the following capabilities:

«  Change the odometer display between mileage, trip A and
trip B values (press and immediately release).

e Reset an individual trip odometer (press and hold 2-3
seconds).

*  Gain access to the diagnostic mode and clear Diagnostic
Trouble Codes (DTCs). See 2.3 SPEEDOMETER SELF
DIAGNOSTICS.

« Display odometer while ignition switch is OFF. Press and
hold trip odometer reset switch while ignition switch is OFF
and odometer mileage will be displayed.

*  Onmodels with dual scale speedometers, toggle between
miles/kilometers on odometer and trip odometer display.
To toggle display, turn ignition switch ON. Press and hold
trip odometer reset switch while odometer is displayed.
Release switch when change is noted. (If trip odometer
reset switch is held while trip odometer is displayed, trip
odometer will reset).

ed02813

==

Check engine lamp

Low fuel lamp

Battery lamp

Security lamp (key icon)
Odometer display

Sixth gear indicator (not used)

S o

Figure 2-5. Speedometer
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ed02816

Figure 2-6. Trip Odometer Reset Switch (Typical)

SPEEDOMETER THEORY OF OPERATION

The speedometer circuit consists of a Vehicle Speed Sensor
(VSS), the ECM, the trip odometer reset switch and the
speedometer. The VSS is mounted on the rear of the engine
crankcase behind the starter motor assembly. The sensor cir-
cuitry is that of a Hall-effect sensor triggered by the gear teeth
of 5th gear on the transmission mainshaft.

The output from the sensor is a series of pulses that are inter-
preted by the ECM circuitry, converted into serial data then
sent to the speedometer to control the position of the speedo-
meter needle and the odometer Liquid Crystal Display (LCD).
The vehicle speed serial data is also transmitted to the
TSM/TSSM/HFSM for turn signal cancellation.

ODOMETER THEORY OF OPERATION

The odometer mileage is permanently stored and will not be
lost when electrical power is turned off or disconnected. The
trip odometer reset switch allows switching between the odo-
meter, trip odometer A and trip odometer B displays.

To zero the trip odometer, have the desired trip odometer dis-
play visible and press and hold the trip odometer reset switch.
The trip odometer mileage will be displayed for 2-3 seconds
and then the trip mileage will return to zero miles.

The odometer can display six numbers to indicate a maximum
of 999999 miles/kilometers. The trip odometers can display six
numbers with a tenth of a mile accuracy for a maximum of
99999.9 miles/kilometers.

TACHOMETER THEORY OF OPERATION

See Figure 2-7. The tachometer receives serial data from the
ECM. The tachometer interprets the serial data and converts
it into tachometer needle movement.

NOTE

Indicator lamps in the tachometer face may illuminate during
a "WOW" test, even though they do not function during normal
vehicle operation.




DIAGNOSTICS

ed02817

PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-42682 BREAKOUT BOX

HD-46601 INSTRUMENT HARNESS ADAPTERS

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. If problems are intermittent, wiggle harness while per-
forming tests.

2. Connect BREAKOUT BOX (Part No. HD-42682) (black)

HARLgy.pavios®

] between tachometer connector [108A] (at the back of the
Figure 2-7. Tachometer tachometer) and wire harness connector [108B] using
INSTRUMENT HARNESS ADAPTERS (Part No. HD-
46601). See 2.5 BREAKOUT BOX: SPEEDO-
METER/TACHOMETER.

3. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), black pin probe and patch cord.

em01124 [39A] [39B]
—>>—
Ignition | 1 || 1
Serial data | 2 Odometer
Security LP | 4 Reset Switch
Battery | 5
Accessory | 6
Ground | 7
TripSW | 8
—; Trip SW |11
[20A]
Speedometer >
[1]
[108A] [108B] 2
=>>—
Ignition | 1 Th HOE m ™ (o] 6
Serialdata [ 2 || 2 = == == [GN/V == LGNNV 7
RPM x 100 Battery |5 |5 | = = meBnGYm = = H
Accessory | 6 [ 6 F =OW = = = = = = BN/V 11
Ground (7 || 7 B B EBKI H H = H = BK 12
Tachometer o
(if equipped)
Figure 2-8. Speedometer/Tachometer Circuitry
Table 2-4. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[39] Speedometer 12-place Packard Back of speedometer
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Tachometer Inoperative (Part 1 of 2)

Perform “WOW” test. See 2.3 SPEEDOMETER
SELF DIAGNOSTICS.
The following features should be functional

1) backlight should illuminate

2) needle should sweep its full range of motion

3) LED’s may illuminate:

« cruise (although not cruise equipped)

« pursuit (although not a police vehicle)

Are all features functional?

|

| Is problem intermittent? | Check for battery voltage at
I Breakout Box terminal “1”.
Is battery voltage present?

Repeat "WOW" test No trouble YES I:NO:I
while wiggling

found.
harnesses.

Check for continuity
between Breakout Box -
@ Is instrument

terminal “2” and terminal
“7" of connector [20].
Is continuity present?

fuse good?

[ ves | [ no |
Locate and repair
open in (O) wire between| | Locate and repair
Locate and terminal “1” of source of fault.
repair open connector [108] and Replace fuse.
on E/lv_i?eN/V) instrument fuse.

Go to Tachometer
Inoperative (Part 2 of 2).

fc01066_en
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Tachometer Inoperative (Part 2 of 2)

Continued from Tachometer
Inoperative (Part 1 of 2).

Check for continuity to ground on
Breakout Box terminal “7”. Wiggle
harness during continuity check.
Is continuity present?

I

YES NO

Locate and repair open on (BK) wire
between terminal “7” of connector [108]

Check for battery voltage at Breakout Box
terminal “5” while wiggling harness.

Is battery voltage continuously present? and ground.
YES NO
Check for battery voltage at Breakout Locate and repair open on (BN/GY)
Box terminal “6”. Is battery voltage wire between terminal “5” of connector
present? [108] and battery fuse.
Replace tachometer. Locate and 'repair open
on (O/W) wire between
terminal “6” of
connector [108] and
accessory fuse.
fc01067_en
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BREAKOUT BOX:

SPEEDOMETER/TACHOMETER

2.5

GENERAL

PART NUMBER TOOL NAME

HD-42682 BREAKOUT BOX

HD-46601 INSTRUMENT HARNESS ADAPTERS

The BREAKOUT BOX (Part No. HD-42682) and INSTRUMENT
HARNESS ADAPTERS (Part No. HD-46601) connect to the
speedometer connector [39] or tachometer connector [108].
Used in conjunction with a DVOM, the breakout box allows
circuit diagnosis of wiring harness and connections without
having to probe with sharp objects

NOTE

See wiring diagrams for speedometer and tachometer terminal
functions.

SPEEDOMETER

Installation
1. See Figure 2-9. Depress latch on connector [39B].

2. Connectinstrument harness adapters to connectors [39A]
and [39B].

3. Attach black connectors from Breakout Box to instrument
harness adapters.

Removal
1. Disconnect Breakout Box from instrument harness
adapters.

2. Detachinstrument harness adapters from connectors [39A]
and [39B].

3. See Figure 2-9. Plug wire harness connector [39B] into
speedometer connector [39A].
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Figure 2-9. Speedometer Connector [39] (Typical)

TACHOMETER
Installation

1. Depress latch on connector [108B].

2. Connectinstrument harness adapters to connectors [108A]
and [108B].

3. Attach black connectors from Breakout Box to instrument
harness adapters.

Removal
1. Disconnect Breakout Box from instrument harness
adapters.

2. Detach instrument harness adapters from connectors
[108A] and [108B].

3. Plug wire harness connector [108B] into tachometer con-
nector [108A].



INDICATOR LAMPS

2.6

GENERAL

See Figure 2-10. Sportsters are equipped with LED indicator
lamps which must be replaced as a complete assembly with
harness. See the Service Manual for replacement procedure.
See 2.6 INDICATOR LAMPS, Diagnostics for troubleshooting
procedures.

Job/Time Code Values

Dealership technicians filing warranty claims should use the
job/time code values printed in bold text underneath the
appropriate repair.

ed02820

1. LED assembly
2. Release latch (4)
3. Lamp bezel

Figure 2-10. Indicator Lamp Assembly (Typical)

DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

Table 2-5. Indicator Lamp Connector [20] Terminals

TERMINAL |WIRE COLOR FUNCTION
ON [20]

3 Brown Right turn
4 White High beam
5 Violet Left turn
6 Orange Neutral/oil pressure power
8 Tan Neutral lamp to switch
9 Green/Yellow | Qil pressure lamp to switch
12 Black Turn signal/high beam ground

Table 2-6. Indicator Lamp Wiring

INDICATOR LAMP CONNECTION
Oil pressure Ground through switch
Neutral Ground through switch
High beam 12 VDC when active
Right/left turn 12 VDC when active

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probe and patch cord.
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3456 8 9 12

[20A] V |

jEEE gESESESENEN Main Harness Connector

[ | o

| |

i ] A [398]

- = 1 7 | I[39A]

o é = o

N - 2 3

. ' [1088] | °

|Jl l7 | A Speedometer

1 7 g

< - [108A]

5 5

Tachometer
(if equipped)
Figure 2-11. Indicator Lamp Circuitry
Table 2-7. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[39] Speedometer 12-place Packard Back of speedometer
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Oil Pressure or Neutral Indicator Will Not Function

@ Turn on ignition switch. Check
for 12 VDC at connector [20B]

terminal “6”. Turn off ignition switch.
Was 12 VDC present?

[ [0 ]

Check for continuity to ground at Check for open fuses
Breakout Box terminal “8” (Neutral) and or locate open circuit.
terminal “9” (oil pressure).
Is continuity present? 5048
Replace indicator lamp. Check each terminal for continuity
to ground through switch.
5191 Is continuity present?

YES m -NO

Repair open in (GN/Y) Replace oil Replace neutral
wire (oil pressure) or pressure switch. switch.
(TN) wire (neutral). 5161 5157
5048
fc01068_en
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High Beam or R/L Turn Signal Indicator Will Not Function

Check for ground at
@ connector [20B] terminal “12".
Is ground present?
I

Check for 12 VDC when circuit is active:
Breakout Box terminal “5” (left turn), terminal “3”
(right turn) or terminal “4” (high beam).

Is voltage present? 5048

Locate and repair
open in circuit.

Locate and repair
open in circuit.

Replace indicator lamp.

5191
5048

fc01069_en
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DTC B1004, B1005 2.7

GENERAL DIAGNOSTICS

See Figure 2-12. The fuel level is monitored by the speedo- PART NUMBER TOOL NAME

meter terminal "9" of Connécmr"[:’:g] (YIW). HD-41404-B HARNESS CONNECTOR TEST KIT
o ey o 8 bt onve D426 |BREAKOUT 8O
B1004 will set. HD-46601 INSTRUMENT HARNESS ADAPTERS

e If the voltage on terminal "9" of connector [39] exceeds Diagnostic TipS
the upper limit (or is open) for greater than or equal to 15 ) ) ) ]
If fuel gauge is performing erratically (possible false DTCs),

seconds DTC B1005 will set.
review Table 2-9 for proper functionality.
Table 2-8. Code Description Diagnostic Notes
DTC DESCRIPTION Each reference number below correlates to a circled number
B1004 Fuel level sending unit low on the flow chart(s).
B1005 Fuel level sending unit high/open 1. Use HARNESS CQNNECTOR TEST KIT (Part No. HD-
41404-B), brown pin probe and patch cord.

— - 2. Connect BREAKOUT BOX (Part No. HD-42682) and
edOZBlQ’ R INSTRUMENT HARNESS ADAPTERS (Part No. HD-
e ‘ 46601) between wire harness and speedometer.
Table 2-9. Testing Fuel Sender Resistor Assembly

FUEL LEVEL |[39B] PIN 2 RESISTANCE TO GROUND
Low 2000 ohms £200
High 10000 ohms +200

Figure 2-12. Speedometer Connector [39] (Typical)
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Fuel Sender
Resistor
Assembly

3 2 1 \/[200A]
[39A] > > [39B] 3 2 1]Y'[2008B] EH
ignition | 1 || 1 O m— 3 = 123 4('[141B]
Serial datq 2 2 = | GN/V me—— % F-u_eI-I;u-m_p-%a J[141A]
Low Fuel Switch
Battery| 5 5 BN/GY
Accessory| 6 | | 6 EOI\N
Ground| 7 | | 7 BK ;
Fuellevel| 9 | |9 [ YW o YW
— Lm
g —
Speedometer [20A] \/[2 6 7 10 12 o
[20B] YL 57 10 1lzJ S %
12v S System Z—YIGN—é\;J
Rela
(Switched) j?' y Fuel Pump
L _ [GND1] Fuse = =
RIGY mmmmd | g———0/W = =
Accessory Y [GND1]
Fuse 12v
(Switched)
12v
(BATT)
R/BK m—C | omm— GY
R BN/GY Ignition
Fuse
1oy Bgttery Data Link
use — C t
(Switched) LeNY _?_ LoV I I 2 onnector
2 X
3 &
R/BK hu [91A]
Instrument l_
Fuse [78B]A ﬁ SNDL
(78AI [ s [GND]
g ECM
|
&
Figure 2-13. Fuel Sender Circuitry
Table 2-10. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91A] Data link connector 4-place Deutsch On battery strap, behind left side cover
[141] Fuel pump and low fuel switch 4-place Molex Forward of relay/fuse blocks
[200] Fuel sender resistor assembly 3-place Molex Under seat
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Fuel Level Sending Unit Low: DTC B1004

Disconnect speedometer connector [39].
Measure resistance between terminal “2”
of connector [141B] and ground.

Is resistance between 1800 and 10200 ohms?

|

| Replace fuel level switch. | Disconnect [200].
Continuity to ground?
6035 I

Replace fuel sender Locate and repair short to
resistor assembly. ground in harness.

6083 7182

/” \\ Clear DTCs using speedometer self diagnostics. See 2.3
: : SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with
\__\_ #/ no check engine lamp.

fc01070_en
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Fuel Level Sending Unit High/Open: DTC B1005

Disconnect Speedometer connector [39].
Measure voltage on terminal “2” of connector
[141B] (Y/W). Should be 0 volts.

Is it?
YES NO
@ Check continuity between terminal Locate and repair short
“2" of connector [141B] (Y/W) and to voltage.
Breakout Box terminal “11” (BK).
Continuity present? 6069
YES NO
Check continuity to ground on terminal Locate and repair short
@ “4" of connector [141B] (BK). to voltage.
Is continuity present?
I 6069
Replace fuel sender Locate and repair open on
resistor assembly. (BK) wire (ground circuit).

Clear DTCs using speedometer self diagnostics. See 2.3
SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation
with no check engine lamp.

fc01071_en
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DTC B1006, B1007

2.8

GENERAL
Accessory or Ignition Line Overvoltage

Ignition and accessory voltage is constantly monitored by the
speedometer (terminal "1" ignition and terminal "6" accessory).
If the battery voltage fails to meet normal operating parameters,
a Diagnostic Trouble Code (DTC) is set.

< DTC B1006 is displayed when accessory line voltage is
greater than 16.0 volts for longer than 5 seconds.

« DTC B1007 is displayed when ignition line voltage is
greater than 16.0 volts for longer than 5 seconds.

NOTE

ECM or TSM/TSSM/HFSM may also set a battery voltage DTC.

Table 2-11. Code Description

DTC DESCRIPTION
B1006 Accessory line overvoltage
B1007 Ignition line overvoltage
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Accessory or Ignition Line Overvoltage: DTC B1006, 1007

Has battery charger been
recently connected?
I

YES NO

NOTE: Sometimes battery charger Diagnose charging system.
may cause over voltage condition See 1.7 CHARGING SYSTEM.
which will set codes.
Clear codes.

Start vehicle. Run at 3000
RPM for 5 seconds.
Does code reset?

YES NO

Diagnose charging system.
See 1.7 CHARGING SYSTEM.

System normal.

Clear DTCs using speedometer self diagnostics. See 2.3
SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with
no check engine lamp.

fc01072_en
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DTC B1008

2.9

GENERAL

Trip Odometer Reset Switch Closed

Diagnostic Trouble Code (DTC) B1008 will be set if trip odo-
meter reset switch terminals are in a constant shorted state.

ed02816

Figure 2-14. Trip Odometer Reset Switch (Typical)

Table 2-12. Code Description

DTC DESCRIPTION
B1008 Trip odometer reset switch closed
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX
HD-46601 INSTRUMENT HARNESS ADAPTERS

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Disconnect speedometer connector [39] (at the back of
the speedometer). See 2.5 BREAKOUT BOX: SPEEDO-
METER/TACHOMETER.

2. Connect BREAKOUT BOX (Part No. HD-42682) (black)
to wire harness connector [39B] using INSTRUMENT
HARNESS ADAPTERS (Part No. HD-46601), leaving
speedometer disconnected.

em01123

[39A] = >—[39B]

TRIP SW

D

TRIP SW

11

Reset
Switch

Speedometer

rBK

Figure 2-15. Trip Odometer Reset Switch Circuit
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Table 2-13. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION

[39] Speedometer 12-place Packard Back of speedometer
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Trip Odometer Reset Switch Closed: DTC B1008

Remove trip odometer reset switch rubber boot.
Clear codes. See 2.3 SPEEDOMETER
SELF DIAGNOSTICS.

Are codes still present?

YES NO

With speedometer connector [39] disconnected,
Replace boot.

less than 1 ohm with switch depressed and infinity
ohms when released. Is it?

|

Replace trip odometer
reset switch.

Clear DTCs using speedometer self diagnostics. See 2.3
SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation
with no check engine lamp.

fc01073_en

@ measure resistance between Breakout Box
terminal “8” and “11' (black). Resistance should be

Replace Speedometer.
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DTC U1016, U1255

2.10

GENERAL
Loss of ECM Serial Data

The serial data line provides a means for the Electronic Control
Module (ECM), TSM/TSSM/HFSM, and speedometer to com-
municate their current status. When all operating parameters
on the serial data line are within specifications, a state of health
message is sent between the components. A Diagnostic
Trouble Code (DTC) U1016 indicates that the ECM is not
capable of sending this state of health message. ADTC U1255
indicates that no messages were present during power up of
the current key cycle. A DTC U1016 indicates that there was
communication on the data bus since power up, but commu-
nication was lost or interrupted during that key cycle.

Table 2-14. Code Description

DTC DESCRIPTION

U1016 Loss of all ECM serial data (state of health)

U1255 Serial data error/missing message
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX
HD-46601 INSTRUMENT HARNESS ADAPTERS
HD-48637 ECM BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) (black)
between speedometer connector [39A] (at the back of the
speedometer) and wire harness connector [39B] using
INSTRUMENT HARNESS ADAPTERS (Part No. HD-
46601). See 2.5 BREAKOUT BOX: SPEEDO-
METER/TACHOMETER.

2. Use ECM BREAKOUT BOX (Part No. HD-48637).

Figure 2-16. Data Link Connector [91A] (Behind Left Side
Cover)
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Terminal 1: no connection
Terminal 2: ground (BK)
Terminal 3: serial data (LGN/V)
Terminal 4: power (GY)
Protective cap

SIS A o

Figure 2-17. Data Link Connector [91A] Terminals
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Figure 2-18. Speedometer Connector [39] (Typical)
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Figure 2-19. Serial Data Circuit
Table 2-15. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSMITSSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) |36-place Packard Under seat
[91A] Data link connector 4-place Deutsch On battery strap, behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Loss of ECM Serial Data: DTC U1016, U1255

Can you read ECM hardware Part No.?
See 2.3 SPEEDOMETER SELF DIAGNOSTICS.

@ While wiggling harness, check
continuity between Breakout Box
terminal “2” (Black) and terminal “5” of
@ ECM Breakout Box.
Is continuity present?

[

Clear codes. Test ride. Repair intermittent
Does DTC U1016 on (LGN/V) wire.
return?
YES NO
Replace ECM. | No trouble found. |
Reprogram and learn
password.

NO or “No Rsp”

Check continuity between
Breakout Box terminal ‘2" (Black)
and terminal “5” of ECM

@ Breakout Box.

Is continuity present?

Replace ECM. Repair open on
Reprogram and learn (LGN/V) wire.
password.

Clear DTCs using speedometer self diagnostics. See 2.3
SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation

with no check engine lamp.
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DTC U1064, U1255

2.11

GENERAL
Loss of TSM/TSSM/HFSM Serial Data

The serial data line provides a means for the Electronic Control
Module (ECM), TSM/TSSM/HFSM, and speedometer to com-
municate their current status. When all operating parameters
on the serial data line are within specifications, a state of health
message is sent between the components. A Diagnostic
Trouble Code (DTC) U1064 indicates that the TSM/
TSSM/HFSM is not receiving this state of health message. A
DTC U1255 indicates that no messages were present during
power up of the current key cycle. A DTC U1064 indicates that
there was communication on the data bus since power up, but
communication was lost or interrupted during that key cycle.

Table 2-16. Code Description

DTC DESCRIPTION
u1064 Loss of TSM/TSSM/HFSM serial data
U1255 Serial data error/missing message
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX
HD-46601 INSTRUMENT HARNESS ADAPTERS

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) as fol-
lows:

a. Mate black socket housing on Breakout Box with
speedometer connector [39A] (at the back of the
speedometer) using INSTRUMENT HARNESS
ADAPTERS (Part No. HD-46601).

b. Mate black pin housing on Breakout Box with wire
harness connector [39B] using INSTRUMENT HAR-
NESS ADAPTERS (Part No. HD-46601).

c. See Figure 2-20. Mate gray socket housing on
Breakout Box with TSM/TSSM/HFSM connector
[30A].

d. Mate gray pin housing on Breakout Box with wire
harness connector [30B].

- '3 ~
ed02825
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Figure 2-21. Data Link Connector [91A] (Behind Left Side
Cover)
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Terminal 1: no connection
Terminal 2: ground (BK)
Terminal 3: serial data (LGN/V)
Terminal 4: power (GY)
Protective cap

arLONPRE

Figure 2-22. Data Link Connector [91A] Terminals
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Figure 2-23. Serial Data Circuit
Table 2-17. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91A] Data link connector 4-place Deutsch On battery strap, behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Loss of TSM/TSSM/HFSM Serial Data: DTC U1064, U1255

®

Can you read TSM/TSSM/HFSM hardware Part No.?
See 2.3 SPEEDOMETER SELF DIAGNOSTICS.

While wiggling harness, check for continuity
between Breakout Box terminal “3” (Gray) and
Breakout Box terminal “2” (Black).

Is continuity present?

YES

l

Check for continuity between

Breakout Box terminal “3” (Gray) and
Breakout Box terminal “2” (Black).
Is continuity present?

Does DTC U1064
return?

Clear codes. Test ride.

Repair intermittent
on (LGN/V) wire.

Replace TSM/TSSM/
HFSM. Perform
password learn.

Repair open on
(LGN/V) wire.

YES

=

Replace ECM.
Reprogram and learn
password.

No trouble found.
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Clear DTCs using speedometer self diagnostics. See 2.3
SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with
no check engine lamp.

fc01084_en



DTC U1300, U1301 OR BUS ER

2.12

GENERAL
Serial Data Low or Serial Data Open/High

The typical serial data voltage range is 0 volts (inactive) to 7
volts (active). Due to the short pulse, voltages will be much
lower on a DVOM. In analog mode, a DVOM reading serial
data will show continuous voltage when active, typically 0.6-
0.8 volts. The range for acceptable operations is 0-7.0 volts.

Table 2-18. Code Description

DTC DESCRIPTION
U1300 Serial data low
U1301 Serial data open/high

:

”n

Figure 2-24. Data Link Connector [91A] (Behind Left Side
Cover)

/@
M%

Terminal 1: no connection
Terminal 2: ground (BK)
Terminal 3: serial data (LGN/V)
Terminal 4: power (GY)
Protective cap

SIS A o

Figure 2-25. Data Link Connector [91A] Terminals

DIAGNOSTICS

Diagnostic Tips

« If serial data is shorted, these Diagnostic Trouble Codes
(DTCs) will automatically cause the check engine lamp to
illuminate. The odometer will read "BUS Er" in this condi-
tion.

e DTCs P1009 and P1010 may accompany DTCs U1300
and U1301.

Diagnostic Notes

If a U1300, U1301 or "BUS Er" is present, perform diagnostic
procedures listed in 4.12 STARTS, THEN STALLS.
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TURN SIGNAL OVERVIEW

3.1

GENERAL

The Turn Signal Module (TSM) has two major functions:

e Control turn signals.
e Serve as Bank Angle Sensor (BAS).

The optional, factory-installed, Harley-Davidson Smart Security
System (H-DSSS) includes a Hands-Free Security Module
(HFSM) which provides the same functions as the TSM, but
also includes security and immobilization functions.

SECURITY SYSTEM: JAPAN/KOREA

The security system on motorcycles sold in Japan and Korea
meet the regulatory requirements for those countries. The
system incorporates a Turn Signal Security Module (TSSM).
Complete details on operation, troubleshooting, and diagnostics
are found in E.1 TSM/TSSM (JAPAN/KOREA) OVERVIEW.

TURN SIGNAL FUNCTIONS

e Manual turn signal control: Manual activation/deactiva-
tion of left and right turn signal flashing sequences.

e Automatic turn signal cancellation: Automatic cancella-
tion of left and right turn signal flashing sequences based
on either vehicle speed, vehicle acceleration or turn com-
pletion.

e Hazard warning 4-way flashers: Four-way left and right
turn signal flashing capability.

e Turnsignal lamp diagnostics: Self-diagnostics for short
circuit and open lamp conditions on both left and right turn
signal systems. See 3.9 CHECKING FOR DIAGNOSTIC
TROUBLE CODES.

NOTE

The turn signals cannot be activated or deactivated when the
Ignition Switch is in the ACC position. The turn signals can
only be activated or deactivated with the Ignition Switch in the
IGNITION position.

MANUAL CANCELLATION

To stop the turn signals from flashing, briefly depress the turn
signal switch a second time.

To switch turn direction signals, depress the switch for the
opposite turn signal. The first signal is cancelled and the
opposite side begins flashing.

AUTOMATIC CANCELLATION

Press the left or right turn switch to activate automatic turn
signal cancellation. There is no need to hold the turn switch in
when approaching the turn. The TSM/HFSM will not cancel
the signal before the turn is actually completed.

*  When the directional switch is released, the system starts
a 20 count. As long as the vehicle is traveling above 7

MPH (11.3 km/h) the directional will always cancel after
20 flashes if the system does not recognize any other
input.

* If the vehicle speed drops to 7 MPH (11.3 km/h) or less,
including stopped, the directionals will continue to flash.
Counting will resume when vehicle speed reaches 8
MPH (12.9 km/h) and will automatically cancel when the
count total equals 20 as stated above.

*  The turn signals will cancel within two seconds upon turn
completion. A sensor inside the TSM/HFSM cancels the
signal after the vehicle has been returned to an upright
position.

NOTE

The bank angle cancellation function has an automatic calibra-
tion feature. Ride the motorcycle for 0.25 miles (0.4 km) at
steady speeds (upright) to calibrate the system. Performance
of bank angle function may not be optimal until this calibration
is performed. This self-calibration is performed automatically
every time the vehicle is started and ridden.

BANK ANGLE FUNCTIONS

e Emergency engine shutdown: Will provide engine
shutdown when vehicle is tipped over.

* Emergency outputs disable: Will disable turn signal
lamps and starter motor when vehicle is tipped over.

BANK ANGLE RESTART

The engine will shut off automatically if the vehicle is tipped
over. The turn signals, starter motor, Electronic Control Module
(ECM), fuel pump and coil will be disabled.

The odometer displays "tIP" when a tip over condition is
detected.

To restart the motorcycle after shutdown has occurred:
1. Return the motorcycle to an upright position.

2. Cycle the Ignition Switch OFF-ON before restarting the
motorcycle.

CLUTCH/NEUTRAL INTERLOCK

. Disables starter: Disables starter until either the clutch
lever is pulled in or transmission neutral is selected.

» Diagnostics: Provides diagnostics for clutch and neutral
switch faults.

SECURITY SYSTEM H-DSSS
See 3.2 HARLEY-DAVIDSON SMART SECURITY SYSTEM.
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HARLEY-DAVIDSON SMART SECURITY SYSTEM

3.2

COMPONENTS

The Harley-Davidson Smart Security System (H-DSSS) con-
sists of three components:

e Hands-Free Security Module: See Figure 3-1. A elec-
tronic module that functions both as the Turn Signal
Module (TSM) and as the Hands-Free Security Module
(HFSM).

e Hands-Free Antenna: See Figure 3-1. Mounted under
the seat of the motorcycle.

. Hands-Free Fob: See Figure 3-2. A remote control device,
intended to be carried by the rider whenever the vehicle
is being operated.

NOTE
Do not relocate any of the Security System components.

ed02826

Figure 3-1. HFSM and Antenna
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Figure 3-2. Hands-Free Fob w/Serial Number Label

SECURITY IMMOBILIZATION

The Hands-Free Security System (HFSM) provides security
and immobilization functions not found on the Turn Signal
Module (TSM). The HFSM will disable the starter and ignition
system. Additional functions include the ability to alternately
flash the left and right turn signals and sound a siren (if
equipped) if a theft attempt is detected.

NOTE

The siren must be in the Chirp Mode for the siren to chirp on
arming or disarming. See 3.6 WARNINGS AND ALARMS,
Siren Chirp Mode (Confirmation).

Conditions that activate the security system when system is
armed include:

«  Detecting tampering of the ignition circuit: Turn signals
flash three times, optional siren chirps once and then turns
off. If the tampering continues, a second warning will
activate after four seconds. Continued tampering will cause
the alarm to activate for 30 seconds and then turn off. The
two warnings/alarm cycle is repeated for each tampering
incident.

e Detecting vehicle movement: Turn signals flash three
times, optional siren chirps once and then turns off. If the
vehicle is not returned to its original position, a second
warning will activate after four seconds. If the vehicle is
not returned to its original position, the alarm activates for
30 seconds then turns off. The two warnings/alarm cycle
may repeat a maximum of 10 times with a 10 second
pause between cycles.

« Detecting that a battery or ground disconnect has
occurred while armed: Siren, if installed, activates its
self-alarm mode. Turn signals will not flash.



See 3.5 ARMING/DISARMING SECURITY SYSTEM for more
information.

NOTE

Disconnect the battery to prevent the siren (if installed) from
activating within 5 seconds of turning the Ignition Switch to
OFF/FORK LOCK. If the HFSM is armed, you must turn the
Ignition Switch to IGNITION with a fob within range, again turn
the Ignition Switch to OFF/FORK LOCK and remove the
MAXIFUSE before the 5-second arming period expires. With
the MAXIFUSE removed, the battery can be disconnected.

HFSM FEATURES

The following information applies only to motorcycles equipped
with the Hands-Free Security System (HFSM).

e Security lamp: See Figure 3-3. A lamp (key icon) within
the speedometer face tells the rider if the system is armed
or disarmed.

* Personal code disarming: If the fob is not available, the
HFSM allows the rider to disable the security alarm and
immobilization functions with a five-digit personal code.

e Arming confirmation: When the HFSM is armed, the
system provides visual feedback (confirmation) to the rider
by flashing the turn signals and an audible "chirp" if
equipped with the optional smart siren and chirp mode is
enabled.

* Disarming confirmation: When the HFSM is disarmed,
the system provides an audible "chirp" (confirmation) if
equipped with the optional smart siren and chirp mode is
enabled.

e Transport mode: Itis possible to arm the security system
without enabling the motion detector for one ignition cycle.
This allows the vehicle to be moved in an immobilized
state.

e Starter/ignition disable: When armed the starter and
ignition system are disabled.

e Security system alarm: See Figure 3-4. The system will
alternately flash the left and right turn signals and sound
an optional Security Siren if a vehicle security condition
is detected while the system is armed.

» Dealer service mode: This mode allows the dealer to
disable security system via Digital Technician. Dealer
service mode is exited when module detects an assigned
fob in range.

€d02920

Figure 3-3. Security Lamp (Key Icon)

ed02047

Figure 3-4. Security Siren
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H-DSSS ACTUATION

3.3

GENERAL

FOB ASSIGNMENT

Setting up a vehicle TSM/HFSM depends on whether the
vehicle has a Turn Signal Module (TSM) or the optional Hands-
Free Security Module (HFSM) security system installed.

SIDECAR CONFIGURATION

AWARNING

Only Touring Harley-Davidson Motorcycles are suitable
for sidecar use. Consult a Harley-Davidson dealer. Use of
motorcycles other than Touring models with sidecars
could result in death or serious injury. (00040a)

All motorcycles ship with the H-DSSS set for use without a
sidecar installed. If a motorcycle is equipped with a TSM, no
further actuation is required.

ACTUATION

Actuation consists of assigning two fobs to the system, and
entering an initial Personal Identification Number (PIN). The
PIN can be changed by the rider at any time.

1. Configure HFSM motorcycles by assigning both fobs to
the vehicle.

2. Configure HFSM motorcycles by entering a PIN picked
by the owner. The personal code allows the owner to
operate the system if the fob is lost or inoperable. Record
the PIN in the Owner's Manual and instruct the customer
to carry a copy (use the wallet card found in the Owner's
Manual). See 3.4 PERSONAL IDENTIFICATION NUMBER

(PIN).
Once the system has been activated, it will always "arm" within

5 seconds of turning the Ignition Switch to OFF and no motor-
cycle motion.

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

Use DIGITAL TECHNICIAN (Part No. HD-44750) to assign
both fobs to the H-DSSS. Follow the menu prompts in the
Digital Technician display and scan the fob serial number with
the bar code reader, or key-in the number from the keyboard.
See a Harley-Davidson dealer.

NOTE

Each fob has a unique serial humber. The label should be
removed from the fob and attached to a blank NOTES page
in the Owner's Manual for reference.

POWER DISRUPTION AND CONFIGURING

PART NUMBER
HD-42682

TOOL NAME
BREAKOUT BOX

The HFSM will not enter PIN entry mode on the first attempt
after battery voltage has been removed from terminal "1". This
will occur after any of the following:

»  Battery disconnect or power drain.
e  Battery fuse removal.

e Connecting BREAKOUT BOX (Part No. HD-42682) to
HFSM connector.

Therefore, after all battery reconnects, the configuration
sequence must be modified as follows:

1. Set Engine Stop Switch to OFF, cycle Ignition Switch
IGNITION-OFF-IGNITION-OFF-IGNITION and press left
turn signal switch twice.

2. Repeat steps listed above.

3. Continue with PIN entry sequence listed.
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PERSONAL IDENTIFICATION NUMBER (PIN)

3.4

GENERAL

INITIAL PIN ENTRY

The Personal Identification Number (PIN) consists of five digits.
Each digit can be any number from 1-9. There can be no zeros

(0) in the PIN. The PIN must be used to disarm the security
system in case the fob becomes unavailable.

Table 3-1. Entering an Initial PIN: HFSM

To enter a PIN on a motorcycle with no PIN previously installed
during HFSM actuation, refer to Table 3-1.

STEP ACTION CONFIRMATION
1 Select a 5-digit (1 through 9) initial PIN and record in the Owner's
Manual and on the wallet card.
2 With an assigned fob present, set Engine Stop Switch to OFF.
3 Cycle Ignition Switch IGNITION-OFF-IGNITION-OFF-IGNITION.
4 Press left turn signal button 2 times. Turn signals will flash 3 times.
5 Press right turn signal button 1 time. Five dashes will appear in the odometer
window. The first dash will flash.
6 Enter first digit (a) of initial PIN by pressing left turn signal button until
desired digit is displayed in odometer.
7 Press right turn signal button 1 time. The digit (a) will replace the dash in the
odometer. The second dash will flash.
8 Enter second digit (b) of initial PIN by pressing left turn signal button
until desired digit is displayed in odometer.
9 Press right turn signal button 1 time. The digit (b) will replace the dash in the
odometer. The third dash will flash.
10 Enter third digit (c) of initial PIN by pressing left turn signal button until
desired digit is displayed in odometer.
11 Press right turn signal button 1 time. The digit (c) will replace the dash in the
odometer. The fourth dash will flash.
12 Enter fourth digit (d) of initial PIN by pressing left turn signal button
until desired digit is displayed in odometer.
13 Press right turn signal button 1 time. The digit (d) will replace the dash in the
odometer. The fifth dash will flash.
14 Enter fifth digit (e) of initial PIN by pressing left turn signal button until
desired digit is displayed in odometer.
15 Press right turn signal button 1 time. The digit (e) will replace the dash in the
odometer. The first digit will flash.
16 Turn the Ignition Switch to OFF.

CHANGING THE PIN

Examples:

To change a PIN, refer to Table 3-2. The rider can change the
PIN at any time.

Modifying an Existing Pin

switch 1 time.

If a PIN was previously entered, the odometer will display the
equivalent digit. Each additional press of the left turn switch
will increment the digit.
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« To advance from 5 to 6, press and release the left turn

e To advance from 8 to 2, press and release the left turn
switch 3 times (9-1-2).




Table 3-2. Changing the PIN: HFSM

STEP ACTION CONFIRMATION NOTES

1 Select a 5-digit (1 thru 9) personal code
and record in the Owner's Manual and on
the wallet card.

2 With fobs present, cycle Ignition Switch
IGNITION-OFF-IGNITION-OFF-IGNITION.

3 Press left turn signal button 2 times. Turn signals will flash 3 times.

Press right turn signal button 1 time. Current PIN will appear in odometer. The
first digit will flash.

5 Enter first digit (a) of new PIN by pressing
left turn signal button until desired digit is
displayed in odometer.

6 Press right turn signal button 1 time. The new digit will replace the current in
the odometer. The second digit will flash.

7 Enter second digit (b) of new PIN by
pressing left turn signal button until
desired digit is displayed in odometer.

8 Press right turn signal button 1 time. The new digit will replace the current in
the odometer. The third digit will flash.

9 Enter third digit (c) of new PIN by pressing
left turn signal button until desired digit is
displayed in odometer.

10 Press right turn signal button 1 time. The new digit will replace the dash in the
odometer. The fourth digit will flash.

11 Enter fourth digit (d) of new PIN by
pressing left turn signal button until
desired digit is displayed in odometer.

12 Press right turn signal button 1 time. The new digit will replace the current in
the odometer. The fifth digit will flash.

13 Enter fifth digit (e) of new PIN by pressing
left turn signal button until desired digit is
displayed in odometer.

14 Press right turn signal button 1 time. The new digit will replace the current in
the odometer. The first digit will flash.

15 Turn the Ignition Switch to OFF. Turning Ignition Switch to OFF
stores PIN.
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ARMING/DISARMING SECURITY SYSTEM

3.5

HANDS-FREE FOB

See Figure 3-6. The HFSM's reception range for the Hands-
Free Fob signal depends on a specific receiver pattern. The
range will be an arm's length.

NOTES

< Environmental and geographic conditions may affect signal
range.

* Always have the fob present whenever the motorcycle is
operated.

* Do not place fob in metal enclosure, and do not place it
closer than 3.0 in. (80.0 mm) to the hands-free antenna,
cellular phones, PDAs, displays and other electronic
devices while operating the motorcycle. That may prevent
the fob from disarming the security system.

e Fob battery should be replaced every year. See
3.26 HFSM MAINTENANCE.

ed02829

Figure 3-6. Hands-Free Fob

SECURITY LAMP (KEY ICON)

Refer to Table 3-3. See Figure 3-7. The security lamp (key
icon) in the speedometer face provides feedback to the rider
confirming armed or disarmed status.
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Table 3-3. Security Lamp Status

LAMP MODE

Does not flash. No security system (TSM only), security

system not armed.

Flashes
second.

every | Two minute timeout after failed PIN entry
attempt or a battery reconnect has
occurred while armed.

Flashes every 2.5|Security system armed.
seconds.

Flashes 4 times a|PIN entry mode.
second.

Stays on solid with|Arming is starting up. You have 5
Ignition Switch|seconds before system is armed.
OFF.

Stays on solid with|If solid for more than 4 seconds after
Ignition Switch ON. |Ignition Switch is turned to IGNITION, a
current DTC is present.

ed02920

Figure 3-7. Security Lamp (Key Icon)

ARMING

The H-D Smart Security System automatically arms within five
seconds when the motorcycle is parked and the Ignition Switch
is turned to OFF and motion is not detected.

Confirmation: On arming, the turn signals flash twice and the
Security Siren will "chirp” twice if chirp function is activated.
While armed, the security lamp (key icon) will flash every 2.5
seconds. Refer to Table 3-3.



DISARMING

There are two ways to disarm the H-D Smart Security System:
e Automatic disarming.

« Disarming with a Personal Identification Number (PIN).

Automatic Disarming

Always have the fob present when riding, loading, fueling,
moving, parking or servicing the motorcycle. Carry the fob in
a convenient pocket. The H-D Smart Security System disarms
automatically when the Ignition Switch is turned to IGNITION.
On disarming, the Security Siren will chirp once (if chirp function

is activated) and the security lamp (key icon) will turn ON solid
for four seconds then go out. Refer to Table 3-3.
Disarming with a Personal Identification
Number (PIN)

See 3.4 PERSONAL IDENTIFICATION NUMBER (PIN) to
enter an initial PIN to actuate the system.

Refer to Table 3-3. If you make an error while disarming the
HFSM using the PIN, the alarm will activate for 30 seconds
after the last digit is entered. After a failed attempt, the security
lamp will flash once every second for 2 minutes. During this
time, the vehicle will not accept any attempt to enter a PIN.

Table 3-4. Entering the PIN to Disarm HFSM (Example: 3-1-3-1-3)

NO. ACTION WAIT FOR CONFIRMATION NOTES
Set Engine Stop Switch to OFF.
Turn Ignition Switch to IGNITION.
Hold both turn switches in until confirm-| Security lamp blinks at fast rate and "0- | System is ready for PIN
ation. * - - -"is displayed in the odometer. The |entry.
first digit will flash.
4 Enter first digit of code (3) by pressing
left turn switch 3 times.
5 Press right turn switch 1 time. The first digit will be displayed and the|Serves as "enter" key.
next dash will flash in the odometer.
6 Enter second digit of code (1) by
pressing left turn switch 1 time.
7 Press right turn switch 1 time. The first two digits will be displayed and | Serves as "enter" key.
the next dash will flash in the odometer.
8 Enter third digit of code (3) by pressing
left turn switch 3 times.
9 Press right turn switch 1 time. The first three digits will be displayed|Serves as "enter" key.
and the next dash will flash in the odo-
meter.
10 Enter fourth digit of code (1) by
pressing left turn switch 1 time.
11 Press right turn switch 1 time. The first four digits will be displayed|Serves as "enter" key.
and the next dash will flash in the odo-
meter.
12 Enter fifth digit of code (3) by pressing
left turn switch 3 times.
13 Press right turn switch 1 time. Security lamp stops blinking and the | System is disarmed.
odometer displays miles.

*This must be done within two seconds of turning the Ignition Switch to IGNITION. If system issues a warning before the security
system flashes at a fast rate, then cycle Ignition Switch OFF until security key icon flashes at 2.5 second rate before re-attempting

PIN entry.
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WARNINGS AND ALARMS

3.6

WARNINGS

A warning consists of three alternate flashes of the turn signals
and chirp from the optional Security Siren. Warnings are issued
from an armed HFSM in the following order:

1. First Warning: A warning is issued whenever a person
without a fob present attempts to move the motorcycle or
turns the Ignition Switch to IGNITION.

2. Second Warning: If the motion continues or the Ignition
Switch is not turned back to OFF, a second warning is
issued within four seconds of the first.

3. Alarm: If the motion continues or the Ignition Switch is
not turned to OFF past the second warning, the Smart
Security System will go into full alarm.

ALARM
Activation

In the full alarm state, the turn signals flash alternately, and if
equipped with the Security Siren, the siren will sound.

After 30 seconds of alarm, if no further motorcycle motion is
detected, the alarm will stop.

NOTE

Motorcycle must be returned to original parked position with
Ignition Switch turned to OFF.

If motorcycle motion continues, the alarm will start again con-
tinue for another 30 seconds.

The HFSM will repeat the alarm cycles 10 times for a total of
five minutes, with a 10-second pause between alarm cycles.

NOTES

e During warnings and alarms, the starter motor and the
ignition remain disabled.

e The alarm will also activate the LED and vibration or aud-
ible modes of a Harley-Davidson Security Pager. A pager
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can operate either in silent or in combination with an
optional Smart Siren. The range of the pager can be up
to 0.50 mile (0.89 km).

Deactivation

The alarm cycles can be discontinued at any time by moving
an assigned fob to the motorcycle. The presence of the fob
will terminate the alarm.

SIREN CHIRP MODE (CONFIRMATION)
Chirpless Mode

In the chirpless mode, the siren does not chirp on arming or
disarming.

NOTE

Even when armed in the chirpless mode, the siren still chirps
warnings on movement and will activate the alarm through
cycles.

Chirp Mode

On arming in the chirp mode, the siren responds with two
chirps. When disarming, the siren responds with a single chirp.

Switching Modes

Cycling quickly through two armings and disarmings will switch
the system from either the chirpless mode or the chirp mode
to its opposite.

1. With the fob present, the Ignition Switch to ON and the
system disarmed, turn the Ignition Switch OFF.

2. When the system arms (2 flashes of turn signals), imme-
diately turn the Ignition Switch to ON.

3. When the system disarms, then immediately turn the
Ignition Switch OFF.

4.  When the system arms (2 flashes of turn signals), imme-
diately turn the Ignition Switch to ON and wait for system
to disarm.



SERVICE/EMERGENCY FUNCTIONS

3.7

TRANSPORT MODE

SERVICE MODE

It is possible to arm the security system without enabling the
motion detector for one ignition cycle. This allows the vehicle
to be picked up and moved in an armed state, however, any
attempt to start the engine will trigger the alarm.

To Enter Transport Mode
1. Turn the Ignition Switch to IGNITION.
2. Setthe Engine Stop Switch to OFF.

3. With an assigned fob within range, turn the Ignition Switch
from IGNITION to ACC.

4. Simultaneously press both the left and the right turn signal
switches. This must be done within five seconds of turning
the Ignition Switch to ACC.

5. After the turn signals flash once, turn the Ignition Switch
to OFF and the module is armed.

6. Confirmation: Turn signal blinks three times when armed
for one ignition cycle.

To Exit Transport Mode

Return the system to normal operation:

1. With the fob present, turn the Ignition Switch to IGNITION
to disarm the HFSM. To cancel the transport mode, set
the Engine Stop Switch to RUN.

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

With a fob present, the HFSM can be configured for service
by disabling the security system with DIGITAL TECHNI-
CIAN (Part No. HD-44750).

Once disabled, the motorcycle can be operated without an
assigned fob present. To maintain the Service Mode, the
assigned fobs must be kept out of range. If the fob appears in
range, the Service Mode will be exited.

FOUR-WAY FLASHING

If it is necessary to leave a motorcycle parked along side the
road, the hazard warning four-way flashers can be turned ON
with the Smart Security System armed.

To Arm the HFSM with the Hazard Warning
Flashers ON

1. Turn the Ignition Switch to IGNITION.

2. Simultaneously press both left and right turn signal
switches to turn the four-way flashers ON. The four-way
flashers will continue for two hours.

3. Turnthe Ignition Switch to OFF to arm the Smart Security
System.

To Disarm the HFSM and Turn the Hazard
Warning Flashers OFF

1. With a fob present, turn the Ignition Switch to IGNITION.

2. Simultaneously press the left and right turn signal switches.
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TROUBLESHOOTING

3.8

TURN SIGNALS (TSM/HFSM)

DIAGNOSTICS MODE

Verify the operation of the turn signals and the integrity of the
fuse protecting the turn signals before further troubleshooting.

SECURITY SYSTEM (HFSM)

If the fob is present, and the security system is issuing "warn-
ings" or "Alarm" when the motorcycle is moved, the reason
may be one of the following:

1. Strong electromagnetic interference in the area you have
parked.

a. Verify you have not placed your fob in a metal
enclosure or within 3.0 in. (80.0 mm) of other elec-
tronic devices.

b. Place fob on the vehicle seat and turn the Ignition
Switch to IGNITION. After the system disarms, the
fob can be placed back in its carrying location.

c. Move the motorcycle approximately 15 feet (4.57 m)
away from the current parking spot.
2. The fob battery is dead. Use PIN to disarm the vehicle.
Replace fob battery.

3. Fob is damaged. Use PIN to disarm the vehicle. Replace
the fob.
NOTES

e If your Security Icon is staying solid ON while you are
riding the vehicle, take your vehicle to your dealer as soon
as practical.

e Always lock the fork and take the ignition key with you for
added protection.
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The TSM/HFSM measures the current when the turn signals
are used. If there is a burned out light bulb on one side, the
remaining light and the corresponding turn signal indicator flash
at double the normal rate starting with the fifth flash.

Other diagnostic conditions monitored include:
e Short circuit in the turn signal wiring.
*  Open circuit in the turn signal wiring.

e Stuck turn signal switch.

NOTES

e A stuck turn signal switch will disable the automatic turn
signal cancellation feature.

. If a stuck switch is detected, you must hold the left and
right turn signal switches in for more than one second to
activate the four-way flashers.

See 3.9 CHECKING FOR DIAGNOSTIC TROUBLE CODES
for more information.

TROUBLESHOOTING
To resolve TSM/HFSM faults, follow three basic steps:

1. Retrieve Diagnostic Trouble Codes (DTCs) using
speedometer self diagnostics. See 3.11 SPEEDOMETER
SELF DIAGNOSTICS.

2. Diagnose system problems. This involves using special
tools and the diagnostic flow charts in this section.

3. Correct problems through the replacement and/or repair
of the affected components.

After repairs are performed, the work must be validated. This
involves clearing the DTCs and confirming proper vehicle
operation as indicated by the behavior of the turn signals.



CHECKING FOR DIAGNOSTICTROUBLE CODES 3.9

GENERAL

Problems fall into at least one of five categories:

e Turn signal malfunction.

* Bank angle (engine disable).

e Clutch/neutral interlock (starter enable).
e Security lamp problem.

e Security system malfunction.

SECURITY/LAMP DIAGNOSTICS

To diagnose system problems, start by observing the behavior
of the security lamp.

NOTES

*  See Figure 3-8. "Key ON" means that the Ignition Switch
is turned to IGNITION and the Engine Stop Switch is set
to RUN (although the engine is not running).

e See Figure 3-9. When the Ignition Switch is turned to ON,
the security lamp will illuminate for approximately four
seconds and then turn off.

e Ifthe security lamp is notilluminated at Key ON or if it fails
to turn OFF after the initial four-second period, the
speedometer may need to be replaced. See
3.11 SPEEDOMETER SELF DIAGNOSTICS. If "BUS Er"
is displayed on the odometer, it may take up to twenty
seconds for the security lamp to illuminate.

e The security lamp will also light for eight seconds after the
bulb check if historic Diagnostic Trouble Codes (DTCs)
are present. The security lamp will stay on if current DTCs
are set. If a historic DTC is present, the security lamp will
light for 2 ignition cycles or until the DTC is cleared
manually.

See Figure 3-10. After the lamp turns off after being illuminated
for the first four-second period, one of three events may occur:

e The lamp remains off. This indicates there are no current
fault conditions or stored historic DTCs currently detected
by the HFSM. (A)

«  The lamp stays off for only four seconds and then comes
back on for an eight-second period. This indicates a his-
toric DTC is stored, but no current DTC exists. (B)

e The lamp remains on beyond the eight-second period.
This indicates a current DTC exists. (C)

NOTE

See 3.9 CHECKING FOR DIAGNOSTIC TROUBLE CODES,
Code Types for a complete description of DTC formats.
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1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

Figure 3-8. Ignition Switch
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Figure 3-9. Security Lamp (Key Icon)
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Figure 3-10. Security Lamp Operation
CODETYPES Historic
PART NUMBER TOOL NAME If a particular problem happens to resolve itself, the active
status problem is dropped and it becomes a historic DTC rather
HD-44750 DIGITAL TECHNICIAN than a current DTC. For example, intermittent output shorts

There are two types of DTCs:
* Current
*  Historic

If a DTC is stored, it can be read using either a computer-based
diagnostic package called DIGITAL TECHNICIAN (Part No. HD-
44750) or speedometer self diagnostics. See 3.11 SPEEDO-
METER SELF DIAGNOSTICS.

NOTES

«  Speedometer self diagnostics will display both current and
historic DTCs. To differentiate between current and historic
DTCs, the DIGITAL TECHNICIAN (Part No. HD-44750)
must be employed.

e Al DTCs reside in the memory of the Electronic Control
Module (ECM), TSM/HFSM, speedometer or tachometer
until the DTC is cleared by use of the speedometer self
diagnostics. See 3.11 SPEEDOMETER SELF DIA-
GNOSTICS.

e A historic DTC is also cleared after a total of 50 ignition
cycles has elapsed. After the 50 ignition cycle retention
period, the DTC is automatically erased from memory
providing that no subsequent faults of the same type are
detected in that period.

Current

Current DTCs are those which are present during the current
ignition cycle. See the appropriate flow charts for solutions.
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can become typical historic DTCs.

Historic DTCs are stored for 50 ignition cycles after any DTC
was last set as current to assist in the diagnosis of intermittent
faults. On the 50th cycle, the DTC will clear itself. The security
lamp will only indicate the existence of historic DTCs for two
ignition cycles.

It is important to note that historic DTCs will exist whenever
the system indicates the existence of a current fault. See
3.9 CHECKING FOR DIAGNOSTIC TROUBLE CODES, Mul-
tiple DTCs/Priority Order if multiple DTCs are found.

Diagnostic charts are designed for use with current DTCs and
as a result they frequently suggest part replacement. When
diagnosing a historic DTC the charts can be helpful but should
not lead to part replacement without verification the part is
faulty.

RETRIEVING DTCS

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

The TSM/HFSM supports two levels of diagnostics.

e The most sophisticated mode employs a computer-based
diagnostic package called DIGITAL TECHNICIAN (Part
No. HD-44750).

e The second mode requires using the speedometer self
diagnostics. Speedometer, tachometer (if equipped),
TSM/HFSM and ECM DTCs can be accessed and cleared.
See 3.11 SPEEDOMETER SELF DIAGNOSTICS.




MULTIPLE DTCS/PRIORITY ORDER

While it is possible for more than one fault to occur and set

more than one DTC, there are several conditions which may

result in one fault setting multiple DTCs:

Serial data DTCs (U1016, U1255, U1300 and U1301) may be
accompanied by other DTCs. Always correct the serial data
DTCs before resolving the other DTCs.

Refer to Table 3-5. This table lists the DTCs in priority order.

Correct DTCs in priority order.

Table 3-5. TSM/HFSM DTCs and Fault Conditions

PRIORITY DTC FAULT CONDITION DIAGNOSTICS

1 U1300 J1850 Short-to-ground 3.24 DTC U1300, U1301 OR BUS ER.

2 uU1301 J1850 Short-to-battery 3.24 DTC U1300, U1301 OR BUS ER.

3 U1016 Loss of serial communications - ECM 3.23 DTC U1016, U1255

4 U1255 Loss of serial communications - General |3.23 DTC U1016, U1255

5 B1142 HFSM2 Internal fault 3.19 DTC B1136, B1142 (HFSM ONLY).

6 B1135 Accelerometer periodic test fault 3.18 DTC B1135.

7 B1136 Accelerometer tip-over self-test fault 3.19 DTC B1136, B1142 (HFSM ONLY).
(HFSM)

8 B1154 Clutch switch input short-to-ground 3.22 DTC B1154, B1155.
B1155 Neutral switch input short-to-battery 3.22 DTC B1154, B1155.

10 B1134 Start relay output short-to-battery 3.17 DTC B1134.

11 B1121 (TSM) |Left turn lamp output open circuit 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
B1121 Left turn lamp output open circuit 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
(HFSM)

12 B1122 (TSM)|Right turn lamp output open circuit 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
B1122 Right turn lamp output open circuit 3.15 TSM/HESM: TURN SIGNAL ERRORS AND DTCS.
(HFSM)

13 B1123 Left turn lamp output short-to-ground 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
(HFSM)

14 B1124 Right turn lamp output short-to-ground  |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
(HFSM)

15 B1125 Left turn lamp output short-to-battery 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
(HFSM)

16 B1126 Right turn lamp output short-to-battery  |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS.
(HFSM)

17 B1143 Security antenna short-to-ground 3.21 DTC B1143, B1144, B1145 (HESM ONLY).
(HFSM)

18 B1144 Security antenna short-to-battery 3.21 DTC B1143, B1144, B1145 (HESM ONLY).
(HFSM)

19 B1145 Security antenna open 3.21 DTC B1143, B1144, B1145 (HESM ONLY).
(HFSM)

20 B0563 Battery voltage high 3.14 DTC B0563.

21 B1131 Alarm output short-to-ground 3.16 DTC B1131, B1132 (HFSM ONLY).
(HFSM)

22 B1132 Alarm output short-to-battery 3.16 DTC B1131, B1132 (HFSM ONLY).
(HFSM)

23 B1141 (TSM) |Ignition switch open/low 3.15 TSM/HFESM: TURN SIGNAL ERRORS AND DTCS.

24 B1141 Ignition switch open/low 3.20 DTC B1141 (HESM ONLY).
(HFSM)
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INITIAL DIAGNOSTIC CHECK: TSM/HFSM

3.10

GENERAL
PART NUMBER TOOL NAME
HD-44750 DIGITAL TECHNICIAN

To locate faulty circuits or other system problems, follow the
diagnostic flow charts. For a systematic approach, always begin
with INITIAL DIAGNOSTICS. Read the general information
and then work your way through the flow chart box by box.

Diagnostic Notes

If a numbered circle appears adjacent to a flow chart box, then
more information is offered in the diagnostic notes. Many dia-
gnostic notes contain supplemental information, descriptions
of various diagnostic tools or references to other parts of the
manual where information on the location and removal of
components may be obtained.

Circuit Diagram/Wire Harness Connector
Table

When working through a flow chart, refer to the illustrations,
the associated circuit diagram and the wire harness connector
table as necessary. The wire harness connector table for each
circuit diagram identifies the connector number, description,
type and general location.

In order to perform most diagnostic routines, a Breakout Box
and a digital volt/ohmmeter (DVOM) are required. See
3.12 BREAKOUT BOX: TSM/HFSM.

To perform the circuit checks with any degree of efficiency, a
familiarity with the various wire connectors is also necessary.

Job/Time Codes

Some charts may contain warranty job/time codes. Dealership
technicians filing warranty claims should use the job/time code
values printed in bold text underneath the appropriate repair.

Reprogramming ECM

Diagnostic charts frequently suggest Electronic Control Module
(ECM) replacement. In the event an ECM needs to be replaced,

it must be reprogrammed using a computer-based diagnostic
package called DIGITAL TECHNICIAN (Part No. HD-44750).
See your dealer. Password learn procedure must also be per-
formed. See 3.25 TSM/HFSM: PASSWORD LEARN.

INITIAL DIAGNOSTICS
PART NUMBER

HD-42682
HD-46601

TOOL NAME
BREAKOUT BOX
INSTRUMENT HARNESS ADAPTERS

Diagnostic Tips

* See Figure 3-11. If odometer reads "BUS Er" with the
Ignition Switch turned to IGNITION (Engine Stop Switch
at RUN with the engine off), check data bus for an open
or short to ground between data link connector [91A] ter-
minal "3" and ECM connector [78B] terminal "5", HFSM
connector [30B] terminal "3", speedometer connector [39B]
terminal "2" or tachometer (if equipped) connector [108B]
terminal "2".

*  Check for an open diagnostic test terminal between data
link connector [91A] terminal "3" and TSM/HFSM con-
nector [30B] terminal "3". With Ignition Switch turned ON,
serial data bus voltage should be typically 0.6-0.8 volts.
The range of acceptable voltage is 0-7.0 volts.

« To identify intermittents, wiggle wire harness while per-
forming steps in the diagnostic check charts.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) between
wire harness connector [39B] and speedometer connector
[39A] using INSTRUMENT HARNESS ADAPTERS (Part
No. HD-46601). See 2.5 BREAKOUT BOX: SPEEDO-
METER/TACHOMETER.

2. Compare TSM/HFSM system behavior to symptoms in
Table 3-6.

Table 3-6. Symptoms That May Not Set Diagnostic Trouble Codes

SYMPTOM

SOLUTION

HFSM: Fails to disarm

HFSM Fails to Disarm.

TSM/HFSM: Turn signal will not cancel

Turn Signal Error 1A (Part 1 of 2) Will Not Cancel Upon Turn
Completion.

TSM/HFSM: Turn signal cancels erratically

Turn Signal Error 1A (Part 2 of 2) Cancels Erratically.

TSM/HFSM: Turn signal flashes double normal rate, all bulbs
good

Turn Signal Error 2A Flash at Double Normal Rate, All Bulbs
Work.

TSM: Turn signals will not flash

Turn Signal Error 3A Will Not Flash, 4-Way Flashers Inoperable:
DTC B1121, B1122, B1141.

HFSM: Symptom - Will not flash. No codes or DTC B1141

Will Not Flash, No Codes: DTC B1141.
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Other Diagnostic Trouble Codes (DTCs)
See 2.5 BREAKOUT BOX: SPEEDOMETER/TACHOMETER

for any DTCs related to the speedometer.
See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs

related to the Electronic Control Module (ECM).

em01181 Speedometer Tachometer (not present on all models)
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Figure 3-11. Initial Diagnostic Check
Table 3-7. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under console
[30] TSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
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Table 3-7. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[91] Data link connector 4-place Deutsch On battery strap, behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Initial Diagnostic Check (Part 1 of 3)

Does Engine
start?

YES.
Starts and runs.

YES.

Starts, then stalls.

Check for diagnostic troubl
codes (DTCs). See 3.11
SPEEDOMETER
SELF DIAGNOSTICS.
DTCs found?

le See 4.12 STARTS
THEN STALLS.

NO.
Cranks, but will not start.

NO.

Engine will not crank.

See 4.10 ENGINE CRANKS,
BUT WILL NOT START.

See 1.2 STARTING
SYSTEM DIAGNOSIS.

e ]

NO
Unable to enter

diagnostic mode.

Refer to applicable DTC priority
chart. All DTCs are listed in Table

With ignition switch OFF, press and
release trip odometer reset switch.
Does odometer display appear with

®

]

NO
No DTCs
displayed.

For a list of symptoms that
may not set diagnostic
trouble codes, refer to

3-5. DTCs are listed by priority.

backlighting?

Go to Initial Diagnostic
Check (Part 2 of 3).

Table 3-6.

®

Check for continuity to ground at
Breakout Box terminal “7” (Black). Wiggle
harness during continuity check.
Continuity present?

Locate and

Check for battery voltage at Breakout Box
terminal “5” (Black) while wiggling harness.
Battery voltage continuously present?

repair open
between
terminal “7”

and ground.

YES

switch is depressed and in

With ignition switch OFF and speedometer
connector [39] disconnected, check continuity
between Breakout Box terminals “8” and “11” (Black).
Is continuity present when trip odometer reset

finity when released?

=

YES
Replace Replace trip odometer
Speedometer. reset switch.

Locate and
repair open
between
terminal “5”
and
battery fuse.

fc01123_en
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Initial Diagnostic Check (Part 2 of 3)

Continued from Initial Diagnostic Check (Part 1 of 3).

Turn ignition switch ON, is odometer backlight present?

YES

See 3.11 SPEEDOMETER SELF DIAGNOSTICS.
The following features should be functional
1) backlight should illuminate
2) needle should sweep its full range of motion
3) LED’s should illuminate:
« check engine
« battery
« security (all models)
4) LED’s that may illuminate:
« low fuel
« cruise (although not cruise equipped)

Perform “WOW" test.

Are all features functional?

Replace Speedometer.

YES

Turn Ignition Switch to ACC.
Is backlight present?

STOP

Check for battery voltage at
Breakout Box terminal “6” (Black). Is
battery voltage present?

o]

®

With ignition switch turned to
IGNITION, check for battery voltage
at terminal “1” of Breakout Box. Battery
voltage present?

Replace Speedometer.

Is instrument
fuse good?

YES

Is accessory

Replace Speedometer. fuse good?

Locate and repair open
between terminal “1” of

connector [39] and
instrument fuse.

YES

Locate and repair open
on (O/W) wire between
terminal “6” of connector
[39] and accessory fuse.

Go to Initial Diagnostic
Check (Part 3 of 3).

3-20 2008 Sportster Diagnostics: TSM/HFSM

U

Locate and repair
source of fault.
Replace fuse.

Locate and repair
source of fault.
Replace fuse.
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Initial Diagnostic Check (Part 3 of 3)

@ Continued from Initial Diagnostic Check (Part 2 of 3).

Is problem intermittent?

Repeat Diagnostic
Check while wiggling
harnesses.
Intermittent present?

EES

]

NO
Speedometer inoperative
(no vehicle speed).

Remove and inspect
Vehicle Speed Sensor.
Debris present?

Locate and repair
intermittent.

| No trouble found.

NO
Tachometer Inoperative
(no engine speed).

See 2.4 SPEEDOMETER/
TACHOMETER.

Remove debris. Reinstall
Vehicle Speed Sensor.

Check for damaged wiring/loose
connection between Vehicle
Speed Sensor and ECM.

Is wiring damage/ loose
connection present?

Locate and repair
source of fault.

Replace
Speedometer.

fc01125_en
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SPEEDOMETER SELF DIAGNOSTICS 3.11

GENERAL

The speedometer is capable of displaying and clearing
speedometer, tachometer, TSM/HFSM, and Electronic Control
Module (ECM) Diagnostic Trouble Codes (DTCs) (diagnostic
mode).

DIAGNOSTICS
Diagnostic Tips

*  For a quick check of speedometer function, a "WOW" test
can be performed. See Figure 3-12 and Figure 3-13. Press
and hold trip odometer reset switch then turn Ignition
Switch ON. Release trip odometer reset switch. See
Figure 3-14. Background lighting should illuminate, gauge
needles should sweep their full range of motion, and
indicator lamps (battery, security, low fuel, and check
engine) should illuminate.

*  If speedometer fails "WOW" test, check for battery, ground,
ignition, trip odometer reset switch, and accessory wiring
to speedometer. If any feature in the speedometer is non-
functional, see 2.2 INITIAL DIAGNOSTIC CHECK:
SPEEDOMETER.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. To exit diagnostic mode, turn Ignition Switch OFF.

2. To clear DTCs for the selected module, press the trip
odometer reset switch for more than 5 seconds when a
DTC is displayed. This procedure will clear all DTCs for
the selected module.

ed02816

Figure 3-12. Trip Odometer Reset Switch (Typical)
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K

1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

Figure 3-13. Ignition Switch

ed02830

Sixth gear indicator (not used)
Check engine lamp

Low fuel lamp

Battery lamp

Security lamp (key icon)

agrwNPE

Figure 3-14. Speedometer




Speedometer Self Diagnostics

While holding trip odometer reset
switch in, turn ignition switch to
@ IGNITION.
Make sure Engine Stop Switch is in
RUN position.

Release trip odometer reset switch.
Does “diag” appear?
I

YES

Press and release trip odometer reset switch. E(Z'
“PSSPtb” appears.

| To display DTCs for the

"p¥ flashing. |— ECM, press and hold trip See 2.2 INITIAL
9- odometer reset switch for more DIAGNOSTIC
than 5 seconds. CHECK: SPEEDOMETER.

To choose TSM/
TSSM/HFSM, press
and release trip odometer
reset switch.

To display DTCs for
TSM/TSSM, press and hold trip Device
odometer reset switch for more "1 response?

than 5 seconds.

P "S” flashing. ——

To choose Speedometer,
press and release trip
odometer reset switch.

“no rsp” displayed. See applicable code from
other modules. Models not equipped with a
tachometer or ABS will display “no rsp” normally.

To display DTCs for
- speedometer, press and EEI If “no rsp” displayed on odometer on tachometer
P "SP” flashing. hold trip odometer reset equipped vehicle, See Section 2.4
switch for more than 5 SPEEDOMETER/TACHOMETER.
seconds.

To choose Tachometer, |
press and release trip odometer @ DTC

reset switch. “none” displayed. displayed.
| To display DTCs for tachometer,
»| T flashing. |— press anq hold trip odometer | | -
reset switch for more than 5 Press and release trip
| seconds. Press and release odometer reset switch.
trip odometer reset Are more DTCs displayed?
To choose ABS, press switch. Part number
and release trip odometer of module will be
reset switch. displayed.
| To display DTCs for
ABS, press and NO
P "b” flashing. hold trip odometer reset ——
switch for more
| than 5 seconds. “end” displayed. To clear all DTCs for selected
To choose ECM, press module hold trip odometer reset switch for more than
and release trip odometer 5 seconds. If DTCs are not to be cleared, Press and
reset switch. release trip odometer reset switch. Part number of
. module will be displayed.
Press and release trip |

odometer reset switch again to
continue to next module.

fc01126_en
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BREAKOUT BOX: TSM/HFSM

3.12

GENERAL
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX

The BREAKOUT BOX (Part No. HD-42682) splices into the
main harness. Used in conjunction with a digital volt/ohmmeter
(DVOM), it allows circuit diagnosis of wiring harness and con-
nections without having to probe with sharp objects.

INSTALLATION

NOTE

For HFSM: Disarm security system, then remove MAXIFUSE
while the system remains disarmed.

1. Remove left side cover and battery. See Service Manual.

2. See Figure 3-15. Reach under battery tray and lift TSM/
HFSM from cavity in bottom of tray.

3. See Figure 3-16. Disconnect harness connector(s) from
TSM/HFSM:

a. For HFSM: Depress latches on antenna connector
[208B] and remove from antenna connector [208A]

(4).
b. Depress latches on main harness connector [30B]
and remove from main connector [30A] (1).
4. Route main harness connector [30B] back down through
cavity and out left side of vehicle under battery tray.

5. For HFSM: Route antenna connector [208B] down through
cavity and out left side of vehicle under battery tray.

6. Reinstall battery.

7. See Figure 3-17. Attach Breakout Box to connectors:

a. Mate gray socket housing on Breakout Box with
TSM/HFSM connector [30A].

b. Mate gray pin housing on Breakout Box with vehicle
harness connector [30B].

8. For HFSM: Mate antenna connector [208B] to HFSM.

Figure 3-15. TSM/HFSM Location
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1. Main connector [30A]
2. Pinl

3. Pin12

4,

Antenna connector [208A] (HFSM only)

Figure 3-16. TSM/HFSM Connector(s)
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[

1. TSM/HFSM
2. Tester harness connectors
3. Vehicle's TSM/HFSM harness connector [30B]

Figure 3-17. Breakout Box: TSM/HFSM

REMOVAL
1. See Figure 3-16. For HFSM: Depress latches on antenna

connector [208B] and disconnect from HFSM antenna
connector [208A] (4).



Disconnect Breakout Box from vehicle:

a. Depress latches and detach gray Breakout Box socket
connector from TSM/HFSM main harness connector
[30A] (2).

b. See Figure 3-17. Detach gray Breakout Box connector
from TSM/HFSM main harness connector [30B] (3).

Remove battery. Route TSM/HFSM main harness con-
nector [30B] up through cavity in bottom of battery tray.

For HFSM:

a. Route antenna harness connector [208B] up through
cavity in bottom of battery tray.

b. Mate antenna connector [208B] to HFSM.

5. Mate TSM/HFSM main harness connector [30B] to TSM/
HFSM.

6. Position TSM/HFSM with connector(s) facing toward rear
of vehicle. Lower TSM/HFSM down into cavity in bottom
of battery tray.

7. Install battery, MAXIFUSE and left side cover. See Service
Manual.

NOTE

Vehicle will not start with TSM/HFSM disconnected or incor-
rectly mounted.

Table 3-8. TSM/HFSM Connector [30B]

TERMINAL FUNCTION TERMINAL FUNCTION
1 Battery 7 Right turn switch input
2 Ignition 8 Left turn switch input
3 Serial Data 9 Start relay control
4 Neutral switch 10 Clutch switch
5 Left turn feed 11 Alarm signal
6 Right turn feed 12 Ground
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FAILS TO DISARM (HFSM ONLY) 3.13

GENERAL

DIAGNOSTICS

If the HFSM does not respond or responds weakly (limited
range - will not consistently disarm with fob within normal
range), follow the flow chart.

ed02826

Figure 3-18. HFSM and Antenna

JOB/TIME CODES

Dealership technicians filing warranty claims should use the
job/time codes printed in bold text underneath the appropriate
repair.
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Diagnostic Tips

Verify that the hands-free antenna or a cell phone is not
within 3.0 in. (80.0 mm) of key fob.

Interference from physical surroundings may affect RF
transmission. Place fob next to motorcycle or move
motorcycle to a new location and retest.

See Figure 3-18. Verify that antenna is in OE location and
that seat has not been replaced with a metal base seat.

Check for damage to antenna wire.

See Figure 3-19. Verify fob battery (1) voltage is at least
2.9 volts. See 3.26 HFSM MAINTENANCE.

Fob serial number (2) is located inside fob. Open fob by
twisting a thin blade in the thumbnail slot between fob
halves.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1.

After a battery disconnect, the HFSM will not enter the
configuration mode on the first attempt. All attempts to
assign a fob or enter the configuration mode will require
at least two attempts.

ed02051

1. Battery
2. Fob serial number

Figure 3-19. Open Fob: HFSM



em01151 Hands Free
Antenna
1 2 |\ [209A]
To ignition To ECM
switch fuse Y [2098]
ER — i
B m | HR-Rl&\}IRu\\ﬂBN/GY
I - + 30 Amp 15 Amp
= MAXIFUSE Battery
Fuse
5 -
Bat 3 5 255
attery n 2
[BoBIA [ 12 Arose] L
[30A] [1 12| [12 3| MN208A] B
= Bl |&<a
£ 3| |sg¢
] = 2 c Cc
. °l|gee
BEZ
55
“§s
[l
HFSM
Figure 3-20. Antenna Circuit: HFSM
Table 3-9. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[30] HFSM 12-place Deutsch Under battery
[208] HFSM 4-place Deutsch Under battery
[209] Security antenna 2-place Molex Under seat

2008 Sportster Diagnostics: TSM/HFSM 3-27



HFSM Fails to Disarm

Does any assigned fob
work?

YES NO

Check battery on non-functional fob. .
Is battery voltage greater Check for continuity between

than 2.9 volts? @ [208B] terminal “1” and end of (Y/BK)

wire (pull back conduit to expose
unterminated end of wire).
Continuity present?

YES
Replace fob. Replace battery.
See a Harley-Davidson
dealer. 6755 Check for continuity . )
between [208B] terminal Locate and repair open wire
6756 “1" and ground. between connectors [208B]
Continuity present? and end of (Y/BK) wire.
| 6879
YES NO
Locate and repair Replace HFSM.
short to ground. Learn password and
perform set-up.
6879
6757
NOTE
The fob for the HFSM must be assigned using Digital Technican.
Digital Technician can also validate fob operation when
connected to the motorcycle. 01127 en
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DTC B0563

3.14

GENERAL

DIAGNOSTICS

The TSM/HFSM continually checks the battery voltage during
IGN/OFF and IGN/RUN power modes. If the voltage exceeds
16.0 volts for more than 5.0 +0.5 seconds, the TSM/HFSM
sets Diagnostic Trouble Code (DTC) B0563.

Diagnostic Tips

e This DTC may set when the vehicle is placed on a battery
charger, on fast charge, for a long period of time.

e The HFSM does not illuminate the security lamp when this
DTC is set.

Diagnostic Notes

See 1.7 CHARGING SYSTEM tests to correct. Problem may
be faulty voltage regulator.
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TSM/HFSM: TURN SIGNAL ERRORS AND DTCS

3.15

GENERAL

TSM/HFSM: For turn signal diagnostics based on symptoms,

refer to Table 3-10.

The turn signals will automatically cancel either based on the

speed/acceleration of the vehicle or based upon turn comple-

tion. See 3.1 TURN SIGNAL OVERVIEW.

TSM DTCs Only: Refer to Table 3-11.
HFSM DTCs Only: Refer to Table 3-12.

Table 3-10. Turn Signal Errors: TSM/HFSM

DTC SYMPTOM START WITH FLOW CHART

N/A Will not cancel on turn completion | Turn Signal Error 1A. (Part 1 of 2) Will Not Cancel Upon Turh Completion

N/A Cancels erratically Turn Signal Error 1A. (Part 2 of 2) Cancels Erratically

N/A Flash at double normal rate while all | Turn Signal Error 2A. Flash at Double Normal Rate, All Bulbs Work

bulbs are working
Table 3-11. Turn Signal DTCs: TSM Only

DTC SYMPTOM START WITH FLOW CHART

B1121 Turn signals will not flash, 4-way|Turn Signal Error 3A. Will Not Flash, 4-Way Flashers Inoperable: DTC
flashers inoperable B1121, B1122, B1141
B1122
B1141
Table 3-12. Turn Signal DTCs: HFSM Only

DTC SYMPTOM START WITH FLOW CHART
B1121 Left turn signal open Turn Signal Error 4A. Turn Signal Lamp Open Circuit DTC: B1121 Left/
B1122 Right turn signal open B1122 Right
B1123 Left turn signal short-to-ground Turn Signal Error 5A. Turn Signal Lamp Short-to-Ground DTC: B1123
B1124 Right turn signal short-to-ground Left/B1124 Right
B1125 Left turn signal short-to-voltage Turn Signal Error 6A. Turn Signal Lamp Short-to-Voltage DTC: B1125
B1126 Right turn signal short-to-voltage Left/B1126 Right

DIAGNOSTICS Diagnostic Tips

PART NUMBER

TOOL NAME

e TSM Only: DTCs B1121 and B1122 will illuminate the

HD-41404-B

HARNESS CONNECTOR TEST KIT

security lamp. DTC B1141 will not illuminate the security
lamp.

Job/Time Codes

Dealership technicians filing warranty claims should use the
job/time code printed in bold text underneath the appropriate .

repair in the diagnostic flow charts.
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e HFSMOnly: DTCsB1121, B1122,B1123, B1124, B1125,
and B1126 will illuminate the security lamp.

TSM/HFSM: When an over current or short-to-ground
condition is detected, it will turn off the turn lamp outputs.
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Figure 3-21. Turn Signal Circuit




Table 3-13. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[5] MAXIFUSE 2-place Metri-Pack, black | On battery strap, behind left side cover
[7] Rear lighting 6-place Multilock Under seat
[18] Left rear turn signal 2-place Multilock Inside tail lamp lens
[19] Right rear turn signal 2-place Multilock Inside tail lamp lens
[20] Instruments 12-place Molex Under fuel tank
[22] Right handlebar controls 6-place Molex Under fuel tank
[24] Left handlebar controls 8-place Molex Under fuel tank
[30] TSM/HFSM 12-place Deutsch Under battery
[31] Front turn signals 6-place Multilock Under fuel tank
[33] Ignition switch - Right side of frame behind neck
[61B] Fuse block Spade terminals Behind left side door
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[94] Tail lamp power in 6-place Multilock, black Inside tail lamp lens
[119] Relay/fuse block 5-place  Amp, spade ter-|Fuse/relay block, behind left side cover
minals
[128] Starter solenoid Locking spade terminal,|Stater solenoid
white
[136] Neutral switch 1-place molded jumper, black | Right side frame, beneath gear case
cover
[142] Security siren 3-place Packard, black Under frame
[208] HFSM antenna connector 4-place Deutsch, gray Under battery
[209] Security antenna Ring terminal Crankcase housing, top rear
Diagnostic Notes 4. Connect BREAKOUT BOX (Part No. HD-42682) (gray)
) between TSM/HFSM connector [30A] and wiring harness
Each reference number below correlates to a circled number connector [30B]. See 3.12 BREAKOUT BOX: TSM/HFSM.

on the flow chart(s).

1. Gain access to vehicle's TSM/HFSM:
a. Remove battery. See Service Manual for procedure.

5. Closely inspect handlebar controls for pinched wiring.

6. Connect gray HARNESS CONNECTOR TEST KIT (Part

No. HD-41404-B) to connector [22] (right) or connector
b. Unplug and remove TSM/HFSM from battery tray. [24] (left).

c. Reroute wiring harness so TSM/HFSM may be 7. Replace HFSM if DTC is current (lamp ON continuously,
reconnected while removed from vehicle cleared codes return during operation). If DTC is historic,
d. Reconnect TSM/HESM. check for intermittents.

2. Perform the following procedure:

a. See Figure 3-22. Position TSM/HFSM in same orient-
ation it is mounted on vehicle. Turn Ignition Switch
on. Turn 4-way flashers on by depressing both left
and right turn signal switches simultaneously. Turn
Ignition Switch off; 4-way flashers should continue to
flash.

b. Tilt TSM/HFSM greater than 45 degrees to the left.
c. Repeatstep a.

d. Tilt TSM/HFSM greater than 45 degrees to the right.

3. To enable diagnostic mode, see 3.9 CHECKING FOR
DIAGNOSTIC TROUBLE CODES.
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Figure 3-22. Tilting: TSM/HFSM
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Turn Signal Error 1A (Part 1 of 2) Will Not Cancel Upon Turn Completion

®
®

Is TSM/HFSM mounted properly?

Check if TSM/HFSM is configured for

solo or side car operation. See 3.3
HDSSS ACTUATION.
Proper configuration?

o]

Mount correctly.

e ]

Do 4-way flashers cancel in both directions?

3-34 2008 Sportster Diagnostics: TSM/HFSM

Select proper
vehicle
configuration.

YES

Operate motorcycle at a speed
greater than 7 MPH (11 km/h) in a
straight line. Activate either turn
signal. Turn signals should cancel
after 20 flashes.

Do turn signals cancel?

o]

Replace TSM/HFSM.
Perform setup and
password learn.

6773

e ]

STOP

Go to Turn Signal Error 1A
(Part 2 of 2) Cancels
Erratically.

o)

Does speedometer
register vehicle
speed?

[ ]

Replace TSM/HFSM.
Perform password learn
and setup.

6773

Refer to 2.2 INITIAL
DIAGNOSTIC CHECK:
SPEEDOMETER.
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Turn Signal Error 1A (Part 2 of 2) Cancels Erratically

Continued from Turn Signal Error 1A (Part 1 of 2) Will Not

Cancel Upon Turn Completion.
@ Check for voltage between Breakout Box terminal “8” (Gray) and

ground at Breakout Box terminal “12” (Gray): with left turn signal
switch depressed, wiggle harness between TSM/HFSM and left
handlebar switches while monitoring for voltage fluctuations or
changes in turn signal flash pattern.

Check for voltage between Breakout Box terminal “7” (Gray) and

ground at Breakout Box terminal “12” (Gray): with right turn

signal switch depressed, wiggle harnessbetween TSM/HFSM

and right handlebar switcheswhile monitoring for voltage
fluctuations or changes in turn signal flash pattern.

Are voltage fluctuations present?

@ Locate and repair Check for voltage between Breakout Box terminal “8” (Gray) and

intermittent open. ground at Breakout Box terminal “12” (Gray): with left turn signal switch
NOT depressed, wiggle harness between TSM/HFSM and left

6855 handlebar switches while monitoring for voltage fluctuations or turn
signal activation.

Check for voltage between Breakout Box terminal “7” (Gray) and
ground at Breakout Box terminal “12” (Gray): with right turn signal
switch NOT depressed, wiggle harness between TSM/HFSM and right
handlebar switches while monitoring for voltage fluctuations or turn
signal flash pattern.

Are voltage fluctuations present?

Locate and repair Turn ignition switch OFF.
@ intermittent short

to voltage. Check for continuity between Breakout Box terminal
“8" (Gray) and ground at Breakout Box terminal “12”
6856 (Gray): with left turn signal switch depressed, wiggle
harness between TSM/HFSM and left handlebar
switches.

Check for continuity between Breakout Box terminal
“7" (Gray) and ground at Breakout Box terminal “12”
(Gray): with right turn signal switch depressed, wiggle
harness between TSM/HFSM and right handlebar
switches.

Is continuity present at any time?

Locate and repair System OK. Review turn signal
intermittent short cancellation function with customer. See
to ground. TURN SIGNAL FUNCTIONS under 3.1
TURN SIGNAL OVERVIEW.

6857

fc01129_en
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Turn Signal Error 2A Will Not Flash, 4-Way Flashers Inoperable: DTC B1121, B1122, B1141

Turn ignition switch ON.
Are turn signal lamps on continuously?

©

Check for voltage on Breakout Box
terminal “5” (Gray) (left turn signals) or
terminal “6” (Gray) (right turn signals) with
TSM disconnected from Breakout

Is battery voltage present?

Box.

YES
all except XL
1200N

XL 1200N only

YES

Locate and repair
short to voltage.

6790

[no ]

Replace TSM. Learn
password and
perform setup.

Unplug connectors [18] and [19] at Tail
Lamp Converter Module. Check for
continuity between terminals “12” and “6”
(right B1124) or “12" and “5” (left B1123) of
Breakout Box (Gray).

Is continuity present?

Unplug connector [7] at Tail
Lamp Converter Module. Check
for voltage between terminals
“12" and “6” (right B1124) or
“12" and “5” (left B1123)
Breakout Box (Gray).

Is voltage present?

o

Locate and repair short to
voltage between Tail
Lamp Converter Module
and turn signal.

6790

YES

Locate and repair short to
voltage between
connector [30] and Tail
Lamp Converter Module.

6790

]

6791

[ ]

Activate 4-way flashers.
Do any lamps illuminate?

U

Is Connector [30]
mated fully?

Go to Turn Signal Error
2B (Part 1 of 3) Will
Not Flash, 4-Way
Flashers Inoperable:
DTC B1121, B1122,
B1141.

YES

D’g

black meter lead at
terminal “12” (Gray) of
Breakout Box.
Is battery voltage
present?

®

Place red meter lead at
terminal “1” (Gray) and

Mate
connector.

6792

YES

Move red meter lead to
Breakout Box terminal “2".
Battery voltage present?

NO

Check for voltage at
ignition fuse. Battery
voltage present on both
terminals?

Go to Turn Signal Error
2D Will Not Flash, 4-Way
Flashers Inoperable: DTC

Go to Turn Signal
Error 2C Will Not
Flash, 4-Way
Flashers Inoperable:
DTC B1121, B1122,
B1141.

YES

Replace Tail Lamp
Converter Module.

6809
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B1121, B1122, B1141.

Locate and repair
open on gray wire
between ignition fuse
and TSM.

6793

Go 10 4.11 NO ECM
POWER.
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Turn Signal Error 3A Flash at Double Normal Rate, All Bulbs Work

Determine correct part number for
all installed turn signal bulbs and verify
against parts installed on motorcycle.
Correct parts installed?

v e

Check for corrosion .
Replace with

on bulbs and/or sockets.
correct bulbs.

Corrosion present?

YES NO

6820

Remove corrosion with a wire Check for corrosion
brush. Install ELECTRICAL on all lamp connection
CONTACT LUBRICANT (Part terminals. Corrosion
present?

No. 99861-02) in bulb sockets.
Do lamps flash at normal rate?

YES
System Clean or replace bulb. Clean corrosion from Replace TSM/HFSM.
OK. Do lamps flash wires and terminals. Learn password (if
6821 at normal rate? Do lamps flash at needed) and perform
,—| normal rate? setup.
I
[ ves | | nNo | o824
YES NO
System Replace
OK. lamp
6822 assembly. System Replace TSM/HFSM
v OK. Learn password (if
6822 needed) and perform
setup.
6824
fc01130_en
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Turn Signal Error 2B (Part 1 of 3) Will Not Flash, 4-Way Flashers Inoperable: DTC B1121,

B1122, B1141

Continued from Turn Signal Error 2A Will Not
Flash, 4-Way Flashers Inoperable: DTC B1121,
B1122, B1141.

Inspect bulbs on side that will not flash.
Are the bulbs OK?
I

XL 1200N?

Replace bulbs
as necessary.

Place jumper wire between
terminals “2” and “6” of Breakout Box.
Do the right turn signals (front and rear) illuminate?

. YES
Go to Turn Signal

Error 2B. (Part 3 of 3)

6796

Will Not Flash, 4-Way
Flashers Inoperable:
DTC B1121, B1122,

Place a jumper wire
between terminals “1” and
“5” of Breakout Box.

Is continuity present?

Check for continuity between terminal “6” of Breakout Box and right front
turn lamp and also between right front lamp housing and ground.

B1141. Do the left turn signals l
front and rear) illuminate?
( ) o ]
Check for continuity between terminal “6” of Locate and repair open
Breakout Box and right rear lamp and also between connector [30]
between right rear lamp housing and ground. or ground and front lamp.
YES NO Is continuity present?

Ground 6797

YES

| Replace TSM/HFSM. |

Go to Turn Signal 6791

Signal 6798

XL 1200N?

Go to Turn Signal
Error 2B (Part 2 of 3)
Will Not Flash, 4-Way
Flashers Inoperable:

DTC B1121, B1122,
B1141.

Error 2A Will Not
Flash, 4-Way
Flashers Inoperable:
DTC B1121, B1122,
B1141.

YES

Check for continuity between terminal “6” of Breakout Box
and terminal “2” of connector [19A] and also between
terminal “2" of connector [19A] and ground.

Is continuity present?

Locate and repair open
between connector [30]
or ground and rear lamp.

Ground 6797
Signal 6798

Locate and repair open
between connector [19B]
and rear lamp.

Ground 6797
Signal 6798

3-38 2008 Sportster Diagnostics: TSM/HFSM

Check for continuity between terminal “6” of Breakout Box and terminal “2” of
connector [7A] and also between terminal “6” of connector [7A] and ground.
Is continuity present?

YES

Locate and repair open between connector
[30] or ground and connector [7A].

Replace Tail Lamp
Converter Module.

6809 Ground 6797

Signal 6798
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Turn Signal Error 2B (Part 2 of 3) Will Not Flash, 4-Way Flashers Inoperable: DTC B1121,
B1122,B1141

Continued from Turn Signal Error 2B, (Part 1 of 3) Will Not Flash, 4-Way
Flashers Inoperable: DTC B1121, B1122, B1141.

Check for continuity between terminal “5” of Breakout Box and left front lamp

and also between left front lamp housing and ground.

Is continuity present?
I

YES

Check for continuity between terminal “5” of Breakout

Box and left rear lamp and also between left rear lamp
housing and ground.
Is continuity present

Locate and repair open
between connector [30] or
grond and front lamp.

| Ground 6797

Signal 6798
XL 1200N?

Replace TSM/HFSM.

6791

YES

Locate and repair open
between connector [30]
or ground and rear lamp.

Check for continuity between terminal “5” of Breakout Box
and terminal “2” of connector [18A] and also between
terminal “2” of connector {18A] and ground.

Is continuity present?

I
Check for continuity between terminal “5” of Breakout Box
and terminal “5” of connector [7A] and also between
terminal “6” of connector [7A] and ground.
Is continuity present?

Ground 6797
Signal 6798

YES

Locate and repair open
between connector [18B]
and rear lamp.

Ground 6797 |
Signal 6798

YES

Locate and repair open
between connector
[30] or ground and

connector [7A].

Replace Tail Lamp
Converter Module.

6809

Ground 6797
Signal 6798
fc01310_en
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Turn Signal Error 2B (Part 3 of 3) Will Not Flash, 4-Way Flashers Inoperable: DTC B1121,
B1122,B1141

Continued from Turn Signal Error 2B, Part (1 of 3) Will Not Flash, 4-
Way Flashers Inoperable: DTC B1121, B1122, B1141.

Remove turn signal bulbs, Unplug connector [20]. Check for continuity
between terminals “12” and “5” (left) of Breakout Box (gray).
Is continuity present?

YES NO

Unplug connector [31]. Check for
continuity between terminals “12” and “6”
(right) or “12” and “5” (left) of Breakout Box
(gray).

Is continuity present?

Go to Turn Signal
Error 2B, Part (1 of 3)
Will Not Flash, 4-Way
Flashers Inoperable:

DTC B1121, B1122,

YES
NO B1141.

Locate and repair short to

Unplug connectors [18] and [19] at Tail
Lamp Converter Module. Check for
continuity between terminals “12” and “6”
(right) or “12” and “5” (left) of Breakout Box
_(gr_ay).

Is continuity present?

ground between
connector [31] and front
turn signals.

6810

YES

Unplug connectors [7] at Tail Lamp
Converter Module. Check for continuity
between terminals “12” and “6” (right) or
“12" and “5” (left) of Breakout Box (gray).

Is continuity present?

s

Locate and repair short to
ground between Tail
Lamp Converter Module
and turn signal.

6810
[yes ] [no ]
Locate and repair short to
ground between
connector [30] and Tail Replace Tail Lamp
Lamp Converter Module. Converter Module.
6810 6809

fc01311_en
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Turn Signal Error 2C Will Not Flash, 4-Way Flashers Inoperable: DTC B1121, B1122, B1141

Continued from
Turn Signal Error 2A Will Not Flash,
4-Way Flashers Inoperable: DTC
B1121, B1122, B1141.

Check resistance to ground on
Breakout Box terminal “12” (Gray).
Is resistance less than 1 ohm?

Check for 12 volts at both
terminals of 15 amp battery fuse. Repair poor
Proper voltage present at ground.
inals?
both terminals? 6805

EES NO

1 Terminal.

Neither terminal.

Repair open in (BN/GY) wire
between battery fuse and TSM.

i

6806 Replace Repair open between 30 Amp
fuse. MAXIFUSE and fuse block.
6807 6808
fc01133_en
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Turn Signal Error 2D Will Not Flash, 4-Way Flashers Inoperable: DTC B1121, B1122, B1141

Continued from
Turn Signal Error 2A Will Not Flash, 4-Way
Flashers Inoperable: DTC B1121, B1122,
B1141.

@ Check for battery voltage at breakout box
terminal “7” (gray) with right turn signal
depressed and terminal “8” (gray) with left turn
signal depressed.

Is battery voltage present?

[

Replace TSM. Check for battery voltage on terminal
Learn password and “1" connector [22B] (right), or
perform set-up. connector [24B] (left).
Battery voltage present?

6791

With turn signal switch depressed ) Locate and rEPair open (O/W)

on side under test, check for continuity wire between terminal 1" on connector
between terminal “1” and terminal [22B] (right), or connector
“5" on connector [22A] (right), or [24B] (left) and accessory fuse.
connector [24A] (left). .
Continuity present? 6814 - right
6812 - left
YES NO
Locate and repair open wire Replace turn signal
between terminal “5” on connector switch or repair wiring to
[22B] (right), or connector [24B] turn signal switch.
(left) and TSM connector [30].
- 6811
6813 - right
6810 - left
fc01134_en
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Turn Signal Error 4A Turn Signal Lamp Open Circuit: DTC B1121 Left/B1122 Right

Inspect bulbs on side that will not flash.
Are the bulbs OK?

= [5]

Place jumper wire between terminals Replace failed
“1" and “6” (right, B1122) or “1” and bulbs as
“5” (left, B1121) on breakout box necessary.
(gray).
Do the respective turn signals illuminate? 6805
YES NO
Replace HFSM. Check for continuity between breakout
Learn password box terminal “5” (left) or terminal “6”
and perform set- (right) and front or rear lamps.
up. Continuity present?
6807
YES NO
Repair open Repair wire between
ground circuit. connector [30B] and
turn signal lamp.
6808
6790
fc01135_en
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Turn Signal Error 5A Turn Signal Lamp Short-to-Ground: DTC B1123 Left/B1124 Right

Remove turn signal bulbs. Unplug connector [20]. Check for
continuity between terminals “12” and “6” (right, B1124) or
terminals “12” and “5” (left, B1123) of Breakout Box (Gray).

Is continuity present?

Unplug connector [31]. Check for

continuity between terminals “12” and “6” Replace HFSM. Learn
(right, B1124) or terminals “12” and “5” password and perform
(left, B1123) of Breakout Box (Gray). set-up.

Is continuity present?

6791

YES NO

Locate and repair short to
XL 1200N? ground between connector
[31] and front turn signals.

6810
YES NO
Unplug connectors [18] and [19] at Tail
Lamp Converter Module. Check for
continuity between terminals “12” and “6” Locate and repair
(right B1124) or “12” and “5” (left B1123) of short to ground.
Breakout Box (Gray).
Is continuity present? 6810
Unplug connector [7] at Tail Lamp -
Converter Module. Check for continuity Locate and repair short to
between terminals “12" and “6" (right, ground between Tail
B1124) or “12” and “5” (left, B1123) of Lamp Converter Module
Breakout Box (Gray). and turn signal.
Is continuitly present? 6810
Locate and repair short to
ground between Replace Tail Lamp
connector [30] and Tail Converter Module.
Lamp Converter Module.
6809
6810 fc01136_en
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Turn Signal Error 6A Turn Signal Lamp Short-to-Voltage: DTC B1125 Left/B1126 Right

Unplug connector [30] from the HFSM. Check for voltage between
terminals “12” and “6” (right, B1126) or terminals “12” and “5” (left, B1125)
of Breakout Box (Gray).

Is voltage present?

YES

Unplug connector [31]. Check for voltage
between terminals “12” and “6” (right,
B1126) or terminals “12" and “5” (left,

B1125) of Breakout Box (Gray).
Is voltage present?

[no ]

Replace HFSM. Learn
password and perform
set-up.

6791

YES

XL 1200N?

Locate and repair short to
voltage between connector
[31] and front turn signals.

6790

EES

Unplug connectors [18] and [19] at Tail
Lamp Converter Module. Check for voltage
between terminals “12” and “6” (right
B1126) or “12" and “5” (left B1125) of
Breakout Box (Gray).

Is voltage present?

NO

Locate and repair
short to voltage.

6790

YES

Unplug connector [7] at Tail Lamp
Converter Module. Check for voltage
between terminals “12” and “6” (right,
B1126) or “12" and “5” (left, B1125) of

Breakout Box (Gray).
Is voltage present?

]

Locate and repair short to
voltage between Tail
Lamp Converter Module

and turn signal.

6790

YES

Locate and repair short to
voltage between
connector [30] and Tail
Lamp Converter Module.

6790

Replace Tail Lamp
Converter Module.

6809
fc01137_en
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DTC B1131, B1132 (HFSM ONLY)

3.16

GENERAL

NOTE

This section applies only to those vehicles equipped with the
optional security system.

See Figure 3-23. An alarm cycle is activated when the HFSM
is connected, the siren has been armed by the HFSM and a
security event occurs. See 3.6 WARNINGS AND ALARMS.
Under normal armed operation, the siren input (terminal "B")
is driven low by the HFSM to trigger the audible alarm. When
the siren input is driven high by the HFSM the audible alarm
stops.

ed02047

Figure 3-23. Security Siren

DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

HD-42682 BREAKOUT BOX

Diagnostic Tips

. If the siren is armed and the internal siren battery is dead,
shorted, disconnected, or has been charging for a period

longer than 24 hours, the siren will respond with three
chirps on arming instead of two.

« The internal siren battery may not charge if the vehicle's
battery is less than 12.5 volts.

e If the siren does not chirp two or three times on a valid
arming command from the HFSM, the chirp function has
been disabled, the siren is either not connected, not
working, or the siren wiring was opened or shorted while
the siren was disarmed.

« Ifthe siren enters the self-driven mode where it is powered
from the siren internal nine-volt battery, the turn-signal
lamps will not alternately flash. If the HFSM activates the
siren, the turn-signal lamps will flash. If the siren has been
armed and a security event occurs, and the siren is in self-
driven mode, the siren will alarm for 20 to 30 seconds and
then turn off for 5 to 10 seconds. This alarm cycle will be
repeated ten times if the siren is in the self-driven mode.

e Ifthe siren does not stop alarming after it has been armed,
then either the HFSM output or siren input may be shorted
to ground, or the siren vehicle battery connection is open
or shorted to ground, or the siren vehicle ground connec-
tion is open, or a security event has occurred. See
3.6 WARNINGS AND ALARMS for a description of alarm
functions.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Use BREAKOUT BOX (Part No. HD-42682) and HAR-
NESS CONNECTOR TEST KIT (Part No. HD-41404-B),
gray pin probe and patch cord. See 3.12 BREAKOUT
BOX: TSM/HFSM.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray socket probe and patch cord.

3. Having the correct multimeter ohm scale is important for
this test. Some meters may read infinity for high ohm
values. If this is the case, check your ohm scale and retest.

Table 3-14. Siren Alarm Output DTCs

DTC SYMPTOM

START WITH FLOW CHART

B1131
B1132

Alarm output low

Alarm output high

Alarm Output Low: DTC B1131, Alarm Output High: DTC B1132
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switch fuse
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Battery > g
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= <
Engine Case
Ground Point HFSM
Figure 3-24. Smart Siren Circuit
Table 3-15. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[30] HFSM 12-place Deutsch Under battery
[142] Security siren 3-place Packard Under frame
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Alarm Output Low: DTC B1131; Alarm Output High: DTC B1132

Check for battery voltage at siren sensor
connector [142B]. With ignition ON, measure
voltage between terminal “C” (BK) and
terminal “A" (BN/GY).

Is battery voltage present?

With ignition OFF, check continuity between
With ignition OFF, measure resistance siren connector [142B] terminal “3” and

between siren connector [142B] terminal Breakout Box terminal “12”. Then measure

“B” and Breakout Box terminal “11” (gray). continuity between siren connector [142B]

terminal “A” and Breakout Box terminal “1”.

Is resistance less than 1 ohm?
| Is continuity present?
I
Measure resistance between Breakout Locate and repair Locate and repair Renair
Box terminal “11” and chassis ground. open on (LGN/BN) short between (BN/GY) pal
) ) ) open wire.
Is resistance less than 1 ohm? wire. and (BK) wires.

YES
Disconnect siren from Breakout Box.
Locate and repair Measure resistance between siren
grounded (LGN/BN) connector [142A] terminal “B” and “C".
wire. Is resistance between 120,000-200,000
ohms with siren disconnected?
YES NO
Connect siren to a known good
motorcycle. Arm and activate siren Replace
to verify operation. Disarm siren. Siren.
Did siren operate correctly?

YES
Replace HFSM. Learn
Replace
password and perform Siren

setup.

2 Clear DTCs using speedometer self diagnostics. See 3.11

e
\@ SPEEDOMETER SELF DIAGNOSTICS. Confirm proper
— operation with no check engine lamp.

fc01138_en
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DTC B1134

3.17

GENERAL

With the HFSM (if equipped) disarmed, Ignition Switch turned
to IGNITION, and Engine Stop Switch set to RUN, (see
Figure 3-25) the start relay is grounded. Battery voltage is
applied to the start relay and coil which are grounded through
the TSM/HFSM. DTC B1134 is set when that ground is not
established through the TSM/HFSM.

Table 3-16. Code Description

DTC DESCRIPTION
B1134 Starter output high
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1.

Connect BREAKOUT BOX (Part No. HD-42682) , gray to
wire harness connector [30] leaving TSM/HFSM discon-
nected. See 3.12 BREAKOUT BOX: TSM/HFSM.

ed02837

~

Figure 3-25. Start Relay
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em01150 Fuse Block
N [ StartRelay !
Ignition B |
Switch 1 Q|4|87A |
C = R/BK R/BK Cc|3]30 |
R = TN/GN P|2|85 '
A BK/R ER R|1]|86 I
->>— | !
[33A]  [33B] | [1198] |
i !
To starter button
on right handlebar
[22]
B | [ R e— R S\ om R
- + 30 Amp
MAXIFUSE
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Engint_e Case > >
Ground Point g g v
o [ [}
1| 1
308] A [1 9 ;I . !
[BOA] N 1 9 12 GND 1
0o % o
0
TSM/HFSM
Figure 3-26. Starter TSM/HFSM Circuits
Table 3-17. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[30] TSM/HFSM 12-place Deutsch Under battery
[33] Ignition switch - Right side of frame behind neck
[119] Start relay 5-place Amp Under left side cover
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Starter Output High: DTC B1134

Remove Start Relay.
Check for voltage on Breakout
Box terminal “9” (Gray).
Voltage present?
I

Install Start Relay.
Is voltage present on
Breakout Box
terminal “9” (Gray)?

Replace TSM/HFSM.
Learn password and
perform setup.

Locate and repair
short to voltage
on (TN/GN) wire.

Replace
Start Relay.

,, Clear DTCs using speedometer self diagnostics. See
| 3.11 SPEEDOMETER SELF DIAGNOSTICS. Confirm
proper operation with no check engine lamp.

fc01139_en
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DTC B1135 3.18

DIAGNOSTICS NOTE
When DTC B1135 is set, the tip-over engine shutdown, HFSM
DTC B1135 Accelerometer Fault tamper alarm and bank angle sensors are disabled. The

DTC B1135 indicates a failure which requires replacement of ~ Security lamp will also illuminate when this code is set.

the TSM/HFSM.
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DTC B1136, B1142 (HFSM ONLY) 3.19

DTC B1142 Internal Fault

DIAGNOSTICS
DTC B1136 Accelerometer Tip-Over DTC B1142 indicates a failure which requires replacement of
the HFSM.

Self-Test Fault

DTC B1136 indicates a failure which requires replacement of
the HFSM.
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DTC B1141 (HFSM ONLY) 3.20

DIAGNOSTICS Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) (gray)
Diagnostic Tips between TSM/HFSM connector [30A] and wiring harness
connector [30B]. See 3.12 BREAKOUT BOX: TSM/HFSM.

PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

DTC B1141: IGNITION SWITCH OPEN/LOW or a symptom
of Will Not Flash can be diagnosed using the flow charts. 2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray terminal probe and patch cord.
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Will Not Flash, No Codes: DTC B1141 (Part 1 of 2)

Turn ignition switch to IGNITION.
Activate 4-way flashers.
Do any turn signals illuminate?

Connector [30]
fully mated?

Go to Will Not Flash, YES
No Codes DTC: B1141
(Part 2 of 2).

NO
Mate connector.

6792

Place red meter lead at

terminal “1” (Gray) and black
@ meter lead at terminal “12” (Gray)
of breakout box.
Is battery voltage present?

YES

Place red meter lead at terminal
“2" (Gray) of breakout box.
Is battery voltage present?

Check resistance to ground on
breakout box terminal “12” (Gray).
Is resistance less than one ohm?

I

Check for battery voltage
at both terminals of ignition fuse.
Is ignition voltage present at both

Check for battery voltage at
both terminals of battery
fuse. Is battery voltage

Locate and repair open
or poor ground circuit.

inals?
terminals? present at both terminals? 6805
Go to Will Not Flash, I | ’_t—|:|:|
No Codes DTC: B1141
(Part 2 of 2). YES | NO | | YES | NO

Locate and repair |
open on (GY) wire Goto 4.11 NO ECM

between ignition fuse POWER. One terminal
and HFSM.
6793 Repair open on (BN/ Repair open

between MAXIFUSE
and fuse block.

GY) wire between
battery fuse and
HFSM.

Replace fuse.

6807 6808

6806

fc01140_en
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Will Not Flash, No Codes: DTC B1141 (Part 2 of 2)

Continued from Will Not Flash, No
Codes DTC: B1141 (Part 1 of 2).

Check for battery voltage at breakout
box terminal “7” (Gray) with right
turn signal depressed and terminal “8”
(Gray) with left turn signal
depressed.
Is battery voltage present?

Replace HFSM. Learn password Check for battery voltage on terminal
and perform set-up. @ “1" connector [22B] (right), or connector
[24B] (left).
6791 Battery voltage present?

With turn signal switch depressed on side
under test, check for continuity between
terminal “1” and terminal “5” on connector
[22A] (right), or connector [24A] (left).
Continuity present?

o)

Locate and repair open (O/W) wire
between terminal “1” on connector
[22B] (right), or connector [24B}
(left) and accessory fuse.

6814 - right
6812 - left

Locate and repair open wire Replace turn signal
between terminal “5” on connector switch or repair wiring to
[22B] (right), or connector [24B] turn signal switch.
(left) and HFSM connector [30]. 811
6813 - right
6810 - left
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DTC B1143, B1144, B1145 (HFSM ONLY) 3.21

GENERAL

Diagnostic Trouble Codes (DTCs) B1143, B1144 and B1145
will set when faults occur to the security antenna circuit used
to transmit to the fob. Refer to Table 3-18.

Table 3-18. Security Antenna DTCs

DTC CONDITION START WITH FLOWCHART
B1143 Security antenna short-to-ground Security Antenna Short-to-Ground: DTC B1143
B1144 Security antenna short-to-battery Security Antenna Short-to-Voltage: DTC B1144
B1145 Security antenna open Security Antenna Open: DTC B1145
DIAGNOSTICS 1. Use black male HARNESS CONNECTOR TEST KIT (Part

No. HD-41404-B) to connector [208B].

PART NUMBER TOOL NAME . .
2. If DTC is current (lamp on continuously, cleared codes
HD-41404-B HARNESS CONNECTOR TEST KIT return during operation), replace HFSM. If DTC is historic,

check for intermittents.

3. Connect light blue male HARNESS CONNECTOR TEST
KIT (Part No. HD-41404-B) to connector [209B] and black
male HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B) to connector [208B].

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).
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Figure 3-27. Security Antenna Circuit
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Table 3-19. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION

[30] HFSM 12-place Deutsch Electrical panel behind fender extension
[208] HFSM 4-place Deutsch Electrical panel behind fender extension
[209] Security antenna 2-place Molex Under seat
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Security Antenna Short-to-Ground: DTC B1143

Disconnect antenna connector [208] from
HFSM. Check for continuity between [208B]
terminal “2", “3” and ground.
Continuity (less than 1 ohm) present?

Locate and repair short-to-ground.

6879

®

Replace HFSM. Learn
password and perform set-up.

6791
fc01142_en
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Security Antenna Short-to-Voltage:

DTC B1144

With the ignition ON, check for voltage
@ between [208B] terminal “2", “3" and ground.

Voltage present?

YES

Locate and repair
short-to-voltage.

6879
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password and perform set-up.
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Security Antenna Open: DTC B1145

[208B] terminals “2” and “3".

@ Check for resistance between connector
Is resistance between 3.7K ohms and 5.7 K ohms?

YES

Replace HFSM. Learn Check for continuity between
@ password and perform set-up. [208B] terminal “3” and [209B] terminal
@ “2", and also between [208B]
6791 terminal “2” and [209B] terminal “1".
Continuity present?

I

Locate and repair open wire
between connectors [208B]
and [209B].

Replace security
antenna.

6878
6879
fc01144_en

2008 Sportster Diagnostics: TSM/HFSM 3-61



DTC B1154, B1155 3.22

is shorted to ground at speeds greater than 10 MPH (16 km/h)

DIAGNOSTICS

for more than 60 seconds. Refer to Table 3-20.
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX

Diagnostic Tips

Diagnostic Trouble Codes (DTCs) B1154 and B1155 will set
when either the clutch switch circuit or the neutral switch circuit

Table 3-20. Clutch/Neutral Switch DTCs

DTC SYMPTOM START WITH FLOW CHART
B1154 Clutch switch short-to-ground Clutch Switch Short-to-Ground: DTC B1154
B1155 Neutral switch short-to-ground Neutral Switch Short-to-Ground: DTC B1155

Diagnostic Notes 2. IfDTCis current (lamp on continuously, clear codes return
during operation), replace HFSM. If DTC is historic, check

Each reference number below correlates to a circled number for intermittents

on the flow chart(s).
3. A reading of several hundred ohms is normal due to the
1. Connect BREAKOUT BOX (Part No. HD-42682) to HFSM. neutral indicator lamp (LED).
3.12 BREAKOUT BOX: TSM/HFSM
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Figure 3-28. Clutch and Neutral Interlock Circuits
Table 3-21. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[24] Left handlebar controls 8-place Molex Under fuel tank
[30] TSM/HFSM 12-place Deutsch Under battery
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Clutch Switch Short-to-Ground: DTC B1154

®

Connect Breakout Box HD-42682 to the main harness, leaving the
CONNECTOR [30] disconnected. Measure continuity between
terminal “10” (Gray) (+) and terminal “12” (Gray) (-).

Is continuity present?

YES

continuity between
(+) and terminal

Disconnect connector [24]. Measure

Breakout
Box. Is continuity present?

terminal “10” (Gray)
“12" (Gray) (-) on

=

Locate and repair short to ground
on (BK/R) wire in wire
in main wiring harness
between [30B] and [24B).

Locate and repair
short-to-ground in
left handlebar switch
wiring.

5861

5861

NOTE

This DTC may occur if the vehicle is ridden with clutch disengaged
(pulled in) at speeds greater than 10 MPH (16 km/h)

for more than 60 seconds (coas
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ting down a long mountain road).

HFSM

®

U

Replace HFSM. Learn password
and perform set-up.

6791

fc01145_en



Neutral Switch Short-to-Ground: DTC B1155

®
®

With the transmission in 1st or 2nd gear, connect
Breakout Box HD-42682 to the main harness,
leaving the HFSM disconnected. Measure
continuity between terminal “4” (Gray) and
terminal “12" (Gray).

Is continuity (less than 10 ohms) present?

YES

Disconnect neutral switch [136]. Measure
continuity between terminal “4” (Gray) and

terminal “12” (Gray) on breakout box.
Is continuity (less than 10 ohms) present?

Locate and repair short to
ground on (TN) wire in
main wiring harness.

5862

i

Replace neutral switch.

5157

®

=

Replace HFSM. Learn password
and perform set-up.

6791

fc01146_en
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DTC U1016, U1255

3.23

GENERAL

The serial data connector provides a means for the Electronic
Control Module (ECM) (see Figure 3-30), TSM/HFSM, and
speedometer to communicate their current status. When all
operating parameters on the serial data bus are within specific-
ations, a state of health message is sent between the compon-
ents. A Diagnostic Trouble Code (DTC) U1016 indicates that
the ECM is not capable of sending this state of health message.
A DTC U1255 indicates that no messages were present during
power up of the current key cycle. A DTC U1016 indicates that
there was communication on the data bus since power up, but
communication was lost or interrupted during that key cycle.

Table 3-22. Code Description

ed02835

DTC CONDITION

u1016 Loss of all ECM serial data (state of
health)

U1255 Serial data error/missing message
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Figure 3-29. ECM Location

DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX

HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) (gray)
between TSM/HFSM connector [30A] and wire harness
connector [30B]. See 3.12 BREAKOUT BOX: TSM/HESM.

2. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.
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Figure 3-30. Serial Data Circuit
Table 3-23. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch On battery strap, behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Loss of ECM Serial Data: DTC U1016; Serial Data Error/Missing Message: DTC 1255

Can you read ECM hardware part number?
See 3.11 SPEEDOMETER SELF
DIAGNOSTICS.

YES NO or “No Rsp”

Check continuity between
terminal “3” (Gray) of TSM/HFSM
Breakout
Box and terminal “5” of ECM
Breakout Box.

between terminal “3” (Gray) of
TSM/HFSM Breakout Box and terminal
“5" of ECM Breakout Box.
Continuity present?

YES NO
[ves E‘GO [ No_|

©CJO,

While wiggling harness, check continuity @

Replace ECM. .
: L . Repair open on
Clear codes. Test ride. Repair intermittent Reprogram and learn (LGNIV) wire.
Did DTC U1016 return? on (LGN/V) wire. password.

(=
| No_ |

Replace ECM. No trouble found.

Reprogram and learn
| |
L -

password.

fc01147_en

Clear DTCs using speedometer self diagnostics. See 3.11
SPEEDOMETER SELF DIAGNOSTICS. Confirm proper
operation with no check engine lamp.

3-68 2008 Sportster Diagnostics: TSM/HFSM



DTC U1300, U1301 OR BUS ER

DIAGNOSTICS

See Figure 3-31. The typical serial data voltage range is 0 volts
(inactive) to 7 volts (active). Due to the short pulse, voltages
will be much lower on a DVOM. In analog mode, a DVOM
reading serial data will show continuous voltage when active,
typically 0.6-0.8 volts. The range for acceptable operations is
0-7.0 volts.

Diagnostic Tips

e |If serial data is shorted, these Diagnostic Trouble Codes
(DTCs) will automatically cause the check engine lamp to
illuminate. The odometer will read "Bus Er" in this condi-
tion.

e DTCs P1009 and P1010 may accompany DTCs U1300
and U1301.

Diagnostic Notes

If a U1300, U1301 or "BUS Er" is present, perform diagnostic
procedures listed in 4.12 STARTS, THEN STALLS.

ed01340 TSNS
{

”n

Figure 3-31. Data Link Connector [91A]

Table 3-24. Code Description

DTC DESCRIPTION START WITH FLOW CHART
U1300 Serial data low 4.12 STARTS, THEN STALLS
U1301 Serial data open/high 4.12 STARTS, THEN STALLS
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TSM/HFSM: PASSWORD LEARN

3.25

GENERAL

PASSWORD LEARNING

If the ECM or TSM/HFSM is faulty, follow the instructions in
the Service Manual for ECM or TSM/HFSM replacement. Then,
to determine if password learn is necessary, refer to Table 3-25.

To perform password learning procedure, refer to Table 3-26.
When finished, continue with all instructions under 3.3 H-DSSS
ACTUATION.

Always perform all appropriate instructions under 3.3 H-DSSS

Table 3-25. Password Learn ACTUATION after TSM/HFSM replacement or removal.

DEVICE REPLACED IS PASSWORD LEARN NOTE
NECESSARY? Fob assignment must be performed at an authorized Harley-
ECM Yes Davidson dealer using Digital Technician.
TSM No *
TSM/HFSM Yes

* If a TSM has been replaced by a HFSM, or a HFSM has
been replaced by a TSM, password learn is necessary.

Table 3-26. Setting TSM/HFSM and ECM Password

NO. ACTION
Ignition must be turned off for at least 15 seconds.

CONFIRMATION

With Ignition Switch turned off,
Check Engine Lamp and
Security Lamp will be off.

NOTES

1 Install new TSM/HFSM or ECM. Perform all steps under
3.3 H-DSSS ACTUATION.

Set Engine Stop Switch to RUN.
Turn Ignition Switch ON.

Verify Check Engine Lamp|TSM/HFSM enables start
and Security Lamp illuminate |relay.
and then turn off.

4 Attempt normal start one time. Engine starts and stalls.|Password has not been
Check Engine Lamp illumin-|learned. ECM sets DTC

ates and stays on. P1009.

5 Wait ten seconds. Security Lamp will illuminate and stay | Security Lamp illuminates. ECM enters Password
on. Learning mode for ten
minutes. Do not cycle Ignition
Switch or interrupt vehicle
power or Password Learn will
be unsuccessful.

Wait until Security Lamp turns off. This takes ten minutes.

ECM must not be allowed to
shutdown.

Quickly (within two seconds) turn Ignition Switch
OFF-ON.

Wait until Security Lamp turns off.

This takes ten minutes.

ECM must not be allowed to
shutdown.

Quickly (within two seconds) turn Ignition Switch
OFF-ON.

10 Wait until Security Lamp turns off.

This takes ten minutes.

ECM must not be allowed to
shutdown.

11 Quickly (within two seconds) turn Ignition Switch
OFF-ON.

12 Turn Ignition Switch OFF. Wait 15 seconds before
turning Ignition Switch on. Turn Ignition Switch ON and
start engine to confirm successful Password Learn
procedure. Clear DTCs.

13 Perform all steps under 3.3 H-DSSS ACTUATION.
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HFSM MAINTENANCE

3.26

GENERAL

The HFSM uses a battery in the fob and siren. These are the
only parts requiring periodic maintenance.

HANDS-FREE FOB
Schedule

Replace the fob battery every year.

Battery Replacement

1. See Figure 3-32. Open the fob case.

a. Place a thin blade in the thumbnail slot (1) between
the 2 halves of the case.

b. Slowly twist the blade.

2. Replace battery (2).
a. Remove the original battery.

b. Install a new battery with the positive (+) side down.
Use a Panasonic® 2032 or equivalent.

3. With O-ring (3) in place, align case halves and shap case

halves together.

ed02055

O8N

1. Thumbnail slot
2. Battery (Panasonic 2032)
3. O-ring

Figure 3-32. Open Fob: HFSM

SMART SIREN (IF INSTALLED)
Schedule

The siren's internal 9 volt battery is rechargeable and does not
need to be replaced on a regular basis. Battery life under
normal conditions is approximately three to six years.

NOTES

See Figure 3-33 and Figure 3-34. Early style siren will work
with both TSSM and HFSM. Late style siren will only work with
HFSM.

The internal siren battery may not charge if the vehicle's battery
is less than 12.5 volts.

Battery Replacement: Early Style Siren
1. Disarm system and remove siren.

2. See Figure 3-33. Remove battery cover.

a. Place the siren module on a flat and sturdy table with
the potted section (area with epoxy covering circuit
board) facing up and towards you.

b. Position a knife blade at a 45 degree angle to the long
side of the siren case. Insert the knife blade between
the siren case and battery cover at one of the two
accessible corners of the battery cover. Keep the
blade slightly higher towards the battery cover as this
helps keep the blade away from the battery seal.

c. Slowly twist the blade towards the battery cover and
the cover will pop off.

NOTE
For protection against corrosion, battery terminals and battery
clip are covered with a special grease. Do not wipe away this
substance. Apply all available existing grease to terminals on
new battery.

3. Replace battery by removing old battery from polarized
battery clip. Install a new 9 volt nickel metal hydride bat-
tery.

NOTE
Only a 9 volt nickel metal hydride battery should be used in
the siren.

4. Reinstall battery cover.
a. Carefully replace the rubber seal.

b. Align battery cover with case placing round corners
on cover away from connector [142A]. Snap cover
into place.

5. Install siren and check operation. If siren is working prop-
erly, it will respond with two chirps after receiving the arm
command.

Battery Replacement: Late Style Siren
1. Disarm system and remove siren.

2. See Figure 3-34. With a small screwdriver or pick, push
the catches (1) in through the two slots (2) in the end of
the siren to release the battery cover (3).

NOTE
For protection against corrosion, battery terminals and battery
clip are covered with a special grease. Do not wipe away this
substance. Apply all available existing grease to terminals on
new battery.

3. Replace battery (4) by removing old battery from polarized
battery clip.
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4. Recharge and re-install or install a new 9 volt nickel metal

hydride battery. ed02958

NOTE

Only a nickel metal hydride nine-volt battery should be used
in the siren.
5. Reinstall battery cover (3). @

a. Carefully replace the rubber seal (5) on the cover.

b. Align battery cover with case placing round corners
on cover away from connector [142A] (6).

c. Snap cover into place.
6. Install siren and check operation. If siren is working prop- YED

erly, it will respond with two chirps after receiving the arm

command. Catch

Slot

Cover

9 volt battery
Rubber seal
Connector [142A]

ed03016

ok wnNE

Figure 3-34. Siren Battery Compartment (Late Style Siren)

J & o

1. Cover
2. Battery
3. Connector [142A]

Figure 3-33. Battery Compartment (Early Style Siren)
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SPECIFICATIONS 4.1

SPECIFICATIONS

ed02838
Table 4-1. General Specifications
IGNITION DATA
Idle speed 1000 + 50 RPM
Spark plug size 12 mm
Spark plug gap 0.038-0.043 in (0.97-1.09 mm) @\ @
Spark plug type Harley-Davidson
No. 6R12 (no substitute) @\
Ignition coil primary res- 0.3-0.7 ohms /@
istance at room temper-
Ignition coil secondary 1500-2400 ohms \@
resistance at room tem- 1. ECM fuse
perature 2. Fuel pump fuse
3. Spare fuse (3; 1 empty)
Table 4-2. Fuse Ratings 4. Startrelay
5. System relay
ITEM RATING (AMPERES) 6. Ignition fuse
ECM fuse 15 7. Instrumer?ts fuse
8. Accessories fuse
Fuel pump fuse 15 9. Battery fuse
Ignition fuse 15 10. Lights fuse
Instruments fuse 15 11. P & A ignition fuse
12. Open
Accessory fuse 15 13. MAXIFUSE
Battery fuse 15 Figure 4-1. Fuses and Relays
Lights fuse 15
P&A ignition fuse 15
Main fuse 30
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EFlI SYSTEM

4.2

GENERAL

The engine management system consists of the following
components:

e Electronic Control Module (ECM).
e Crankshaft Position (CKP) Sensor.

e« Combination Intake Air Temperature (IAT)/Manifold
Absolute Pressure (TMAP) Sensor.

* Idle Air Control (IAC).
e Throttle Position (TP) Sensor.
e Vehicle Speed Sensor (VSS).

e Turn Signal Module (TSM) or optional, factory-installed
Turn Signal Security Module (TSSM) (Japan/Korea) or
Hands-Free Security Module (HFSM). This includes an
integrated Bank Angle Sensor (BAS).

e Ignition Coll.
« Jiffy Stand Sensor (HDI).
¢« Oxygen Sensors.

The ECM is mounted under the seat. It computes the spark
advance for proper ignition timing based on sensor inputs from
CKP, TMAP and TP sensors, and regulates the low-voltage
circuits between battery and ignition coil.

The ECM contains all of the solid state components used in
the ignition system. The dwell time for the ignition coil is also
calculated in the microprocessor and is dependent upon battery
voltage. The programmed dwell is an added feature to give
adequate spark at all speeds. (The ECM has added protection
against transient voltages, continuous reverse voltage protec-
tion, and damage due to jump starts.) The ECM is fully
enclosed to protect it from vibration, dust, water or oil. This unit
is a non-repairable item. If it fails, it must be replaced.
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The CKP sensor is located in the front left side of the crank-
case. The CKP sensor generates an AC signal which is sent
to the ECM where itis used to reference engine position (TDC)
and speed. It functions by taking readings off the 30 teeth on
the left side flywheel (two teeth are missing to establish a ref-
erence point).

The TMAP sensor is located on top of the intake manifold. The
TMAP sensor monitors the intake manifold pressure (vacuum)
and intake air temperature and sends the information to the
ECM where the module adjusts the spark timing and fuel curve
for optimum performance.

The BAS is within the TSM/TSSM/HFSM. If the vehicle tips
over, the engine will be shut off. Once the sensor is tripped,
the motorcycle must be uprighted, turned off and then on again
before the engine can be restarted. This is communicated
across the data bus.

Front and rear coils fire each spark plug independently (one
cylinder at a time - no wasted spark). The coil also has an extra
terminal to monitor current on the coil secondary circuit. This
is used for knock detection and combustion diagnostics.

The ignition system gives a spark near top dead center for
starting. At RPM and loads above this, the system gives a
spark advance that varies between 0 and 50.

The IAT, ET, TP and oxygen sensors are used to provide
information to the ECM to fine tune spark and fuel delivery.
The VSS is used as an input for idle speed control.

The oxygen sensors monitor the exhaust gas for oxygen con-
tent. The fuel/air mixture is then adjusted to maintain an optimal
air/fuel ratio.

TROUBLESHOOTING

See the diagnostic charts for troubleshooting information.
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Figure 4-2. EFI System Circuit
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EFlI DIAGNOSTIC INTRODUCTION

4.3

SYSTEM PROBLEMS

All system problems fall into at least one of three general cat-
egories.

No Start

The engine cranks over freely, but will not start. This does not
include situations where the engine will not crank, such as a
security disabled starter, dead battery, etc. This condition
assumes that all obvious checks (fuel in tank, etc.) have been
made.

Poor Performance

The engine starts but there are performance problems. These
problems may include poor fuel economy, rough idle, engine
misfire, engine hesitation, severe spark knock, etc.

Check Engine Lamp

See Figure 4-3. The check engine lamp indicates the Electronic
Control Module (ECM) has determined a fault condition exists.
There may also be starting or performance problems.
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Figure 4-3. Check Engine Lamp

RESOLVING PROBLEMS

To resolve system problems, five basic steps are involved. In
order of occurrence, they are:

1. Check for Diagnostic Trouble Codes (DTCs) by using
speedometer self diagnostics. See 4.4 CHECKING FOR
DIAGNOSTIC TROUBLE CODES: EFI.

2. Retrieve DTCs by using speedometer self diagnostics.
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

3. Diagnose system problems. This involves using special
tools and the diagnostic flow charts in this section.

4. Correct problems through the replacement and/or repair
of the affected components.

5. After repairs are performed, the work must be validated.
This involves clearing the DTCs and confirming proper
vehicle operation as indicated by the lack of DTCs.



CHECKING FOR DIAGNOSTIC TROUBLE

CODES: EFI

4.4

CHECK ENGINE LAMP

To diagnose system problems, start by observing the behavior
of the check engine lamp.

NOTES

e See Figure 4-4. "Key ON" means that the Ignition Switch
is turned to IGNITION and the Engine Stop Switch is set
to RUN (although the engine is not running).

e When the Ignition Switch is turned ON, the check engine
lamp will illuminate for approximately four seconds and
then turn off.

e If the check engine lamp is not illuminated at Key ON or
if it fails to turn OFF after the initial four-second period,
then see 4.6 SPEEDOMETER SELF DIAGNOSTICS.

« Ifthe check engine lamp comes on late (after 20 seconds),
the problem is likely a serial data bus failure. Test for
Diagnostic Trouble Codes (DTCs) using speedometer self
diagnostics. See 4.6 SPEEDOMETER SELF DIA-
GNOSTICS.

1. See Figure 4-5. After lamp turns off after being illuminated
for the first four-second period, one of three situations may
occur.

a. The lamp remains off. This indicates there are no
current fault conditions or stored DTCs currently
detected by the Electronic Control Module (ECM).

b. The lamp stays off for only four seconds and then
comes back on for an eight-second period. This
indicates a code is stored, but no current DTC exists.

c. Thelamp remains on beyond the eight-second period.
This indicates a current DTC exists.

2. See 4.4 CHECKING FOR DIAGNOSTIC TROUBLE
CODES: EFI, Code Types for a complete description of
DTC formats.

NOTE

Some DTCs can only be fully diagnosed during actuation. For
example, a problem with the ignition coil will be considered a
current fault even after the problem is corrected, since the ECM
will not know of its resolution until after the coil is exercised by
vehicle start sequence. In this manner, there may sometimes
be a false indication of the current trouble code.

ed02814

1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

Figure 4-4. Ignition Switch

em01046
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j@: _/EIB\_ ON <« 4Sec.—
Lamp OFF: No Current or Historic DTCs
OFF -
Key On —>|
Lamp ON 8 Seconds:
—\Iflt‘l]f——\ I /_ ON Only Historic DTCs Exist
/1N 7 1N <+— 4 Sec.— | 8 Sec.
‘ Lamp OFF
OFF <+ 4Sec.— >
Key On —>|
NNy Lamp Remains ON: Current DTC*
—/PICB\— _/EIB\_ ON «— 4 Sec.—>‘ ‘ -
OFF «— 4Sec.—>
Key On —>|
* Historic DTCs May Also Exist

Figure 4-5. Check Engine Lamp Operation
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CODETYPES
PART NUMBER TOOL NAME
HD-44750 DIGITAL TECHNICIAN

There are two types of Diagnostic Trouble Codes (DTCs):
current and historic. If a DTC is stored, it can be read using
either a computer-based diagnostic package called DIGITAL
TECHNICIAN (Part No. HD-44750) or speedometer self dia-
gnostics. See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

NOTES

« To differentiate between current and historic DTCs, a
computer-based diagnostic package called DIGITAL
TECHNICIAN (Part No. HD-44750) must be employed.

e Al DTCs reside in the memory of the ECM, TSM/TSSM/
HFSM, speedometer or tachometer until the DTC is
cleared by use of the speedometer self diagnostics. See
4.6 SPEEDOMETER SELF DIAGNOSTICS.

e Ahistoric DTC is also cleared after a total of 50 trips has
elapsed. A trip consists of a start and run cycle. After the
50 trip retention period, the DTC is automatically erased
from memory providing that no subsequent faults of the
same type are detected in that period.

Current

Current DTCs are those which are present during the current
ignition cycle. See the appropriate flow charts for solutions.

Historic

If a particular problem happens to resolve itself, the active
status problem is dropped and it becomes a historic DTC rather
than a current DTC.

Historic DTCs can only be retrieved using a computer-based
diagnostic package called DIGITAL TECHNICIAN (Part No. HD-
44750).

Historic DTCs are stored for 50 ignition cycles after any DTC
was last set as current to assist in the diagnosis of intermittent
faults. On the 50th cycle, the DTC will clear itself. The check

4-6 2008 Sportster Diagnostics: Engine Management

engine lamp will not indicate the existence of only historic
DTCs.

It is important to note that historic DTCs will exist whenever
the system indicates the existence of a current fault. See
4.4 CHECKING FOR DIAGNOSTIC TROUBLE CODES: EFI,
Multiple Diagnostic Trouble Codes if multiple DTCs are found.

Diagnostic charts are designed for use with current DTCs and
as a result they frequently suggest part replacement. When
diagnosing a historic DTC the charts can be helpful but should
not lead to part replacement without verification the part is
faulty.

RETRIEVING DIAGNOSTIC TROUBLE

CODES

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

The engine management system provides two levels of dia-
gnostics.

«  The most sophisticated mode employs a computer-based
diagnostic package called DIGITAL TECHNICIAN (Part
No. HD-44750).

e The second mode requires using the speedometer self
diagnostics. Speedometer, tachometer (if equipped),
TSM/TSSM/HFSM and ECM DTCs can be accessed and
cleared. See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

MULTIPLE DIAGNOSTIC TROUBLE CODES

While it is possible for more than one fault to occur and set
more than one DTC, there are several conditions which may
result in one fault setting multiple DTCs:

Serial data DTCs (U1016, U1064, U1097, U1255, U1300 and
U1301) may be accompanied by other DTCs. Always correct
the serial data DTCs before resolving the other DTCs.

Refer to Table 4-7. This table gives most ECM DTCs a priority
ranking.




INITIAL DIAGNOSTIC CHECK: EFI

4.5

GENERAL
PART NUMBER TOOL NAME
HD-44750 DIGITAL TECHNICIAN

To locate faulty circuits or other system problems, follow the
diagnostic flow charts in this section. For a systematic
approach, always begin with 4.5 INITIAL DIAGNOSTIC
CHECK: EFI, Initial Diagnostics. Read the general information
and then work your way through the flow chart box by box.

Diagnostic Notes

If a numbered circle appears adjacent to a flow chart box, then
more information is offered in the diagnostic notes. Many dia-
gnostic notes contain supplemental information, descriptions
of various diagnostic tools or references to other parts of the
manual where information on the location and removal of
components may be obtained.

Circuit Diagram/Wire Harness Connector
Table

When working through a flow chart, refer to the illustrations,
the associated circuit diagram and the wire harness connector
table as necessary. The wire harness connector table for each
circuit diagram identifies the connector number, description,
type and general location.

In order to perform most diagnostic routines, a Breakout Box
and a digital volt/ohmmeter (DVOM) are required. See
4.7 BREAKOUT BOX: EFI.

To perform the circuit checks with any degree of efficiency, a
familiarity with the various wire connectors is also necessary.
Reprogramming ECM

Diagnostic charts frequently suggest ECM replacement. In the
event an ECM needs to be replaced, it must be reprogrammed
using a computer-based diagnostic package called DIGITAL
TECHNICIAN (Part No. HD-44750). See your dealer. Password
learn procedure must also be performed. See 3.25 TSM/HFSM:
PASSWORD LEARN.

INITIAL DIAGNOSTICS
PART NUMBER

HD-42682
HD-46601

TOOL NAME
BREAKOUT BOX
INSTRUMENT HARNESS ADAPTERS

General Information

The diagnostic check is an organized approach to identifying
a problem caused by an electronic control system malfunction.

Diagnostic Tips

e If odometer reads "BUS Er" with the Ignition Switch turned
ON (Engine Stop Switch at RUN with the engine off), check
data bus for an open or short to ground. between data link
connector [91A] terminal "3" and ECM connector [78B]
terminal "5", TSM/TSSM/HFSM connector [30B] terminal
"3", speedometer connector [39B] terminal "2" or tacho-
meter (if equipped) connector [108B] terminal "2".

*  Check for an open data test terminal between data link
connector [91A] terminal "3" and TSM/TSSM/HFSM con-
nector [30B] terminal "3". With ignition key turned ON,
serial data bus voltage should be typically 0.6-0.8 volts.
The range of acceptable voltage is 0-7.0 volts.

« To identify intermittents, wiggle instrument and/or vehicle
harness while performing steps in the Diagnostic Check
charts.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Compare engine behavior to symptoms tables.
a. Starts hard. Refer to Table 4-4.

b. Hesitates, stumbles, surges, misfires and/or sluggish
performance. Refer to Table 4-5.

c. Engine exhaust emits black smoke or fouls plugs.
Refer to Table 4-6.

2. Connect BREAKOUT BOX (Part No. HD-42682) and
INSTRUMENT HARNESS ADAPTERS (Part No. HD-
46601) between wire harness and speedometer. See
2.5 BREAKOUT BOX: SPEEDOMETER/TACHOMETER

All EFI diagnostic codes are listed in Table 4-7.

Other Diagnostic Trouble Codes (DTCs)

See 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM for any
codes related to the Turn Signal Module (TSM), Turn Signal
Security Module (TSSM) or Hands-Free Security Module
(HFSM).

See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER for
any codes related to the speedometer or tachometer.
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Table 4-3. Typical Scan Values for Engine Data

ITEM MIN. MAX. HOT
VALUE VALUE IDLE
TMAP MAP sensor 10 kPa 104 kPa 10.3-13.3 in. Hg (35-45 kPa)
sensor 0 Volt 5.1 Volts
IAT Sensor 3°F (-16° C) 248° F (120° C) 104-140° F (40-60° C)
0.0 Volts 5.0 Volts 2.0-3.5 Volts
TP sensor 0 100 0%
0.2 Volt 4.5 Volts 0.2-1.0 Volt
IAC pintle 0 155 20-50 steps
RPM 800 5600 1000
ET sensor 3°F (-16° C) 464° F (240° C) 230-300° F (110-150° C)
0.0 Volt 5.0 Volts 0.5-1.5 Volts
INJ PW front 0 50 ms 2-4ms
INJ PW rear 0 50 ms 2-4 ms
Advance front 0 50° 10-15°
Advance rear 0 50° 10-15°
VSS 0 120 0 MPH (km/h)
Battery voltage 10 15 13.4 Volts
ENG RUN Off Run Run
Idle RPM 800 1250 1000
NOTE imately 260° F (127° C). Idle settings may be changed with

) - i _ the idle set procedure. See the Service Manual.
Hot idle specifications are with stock exhaust, the engine

operating at 1000 RPM and an engine temperature of approx-

Table 4-4. Engine Starts Hard

CAUSE SOLUTION
Battery discharged 1.7 CHARGING SYSTEM, Troubleshooting.
Spark plugs 4.17 MISFIRE AT IDLE OR UNDER LOAD.

4.17 MISFIRE AT IDLE OR UNDER LOAD.
4.17 MISFIRE AT IDLE OR UNDER LOAD.
See Section 3 in the Service Manual.

Spark plug wires

Ignition coll

Valve sticking

Drain and refill with fresh fuel.
4.11 NO ECM POWER.

Water or dirt in fuel system

Loss of battery power to ECM terminal 31*

* Codes will not clear (although they appear to).

Table 4-5. Engine Performance Problems

SOLUTION

Manifold leak 4.9 INTAKE LEAK TEST.
NOTE: When manifold leak is large enough, IAC will close to 0| A low IAC count may also indicate an air leak.
and code P0505 will set.

TMAP sensor plugged or not operating properly

CAUSE

4.18 DTC P0107, P0108, P0112, PO113.

Drain and refill with fresh fuel.

Water or dirt in fuel system
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Table 4-5. Engine Performance Problems

CAUSE SOLUTION

Spark plugs 4.17 MISFIRE AT IDLE OR UNDER LOAD.

Throttle plate not opening fully See Throttle Cable Adjustment in the Service Manual.

Low fuel pressure 4.15 FUEL PRESSURE TEST.

Table 4-6. Engine Exhaust Emits Black Smoke or Fouls Plugs

CAUSE SOLUTION

Clogged air filter See Air Cleaner Filter in the Service Manual.

TMAP sensor plugged or not operating properly

4.18 DTC P0107, P0108, P0112, PO113.

Table 4-7. EFI Diagnostic Trouble Codes (DTC) and Fault Conditions

RANKING DTC FAULT CONDITION SOLUTION
1 P0605 ECM flash error 4.26 DTC P0603, P0605
2 P0603 ECM EEPROM error 4.26 DTC P0603, P0605
3 "BUS Er" Serial data bus shorted low/open/high 4.12 STARTS, THEN STALLS
4 U1300 ECM serial data low 4.12 STARTS, THEN STALLS
5 U1301 ECM serial data open/high 4.12 STARTS, THEN STALLS
6 U1300 TSM/TSSM/HFSM serial data low 4.12 STARTS, THEN STALLS
7 U1301 TSM/TSSM/HFSM serial data open/high 4.12 STARTS, THEN STALLS
8 U1300 speedometer/tachometer serial data low 4.12 STARTS, THEN STALLS
9 u1301 speedometer/tachometer serial data open/high|4.12 STARTS, THEN STALLS
10 u1064 Loss of TSM/TSSM/HFSM serial data at ECM |4.30 DTC U1064, U1255
11 u1064 Loss of TSM/TSSM/HFSM serial data at|4.30 DTC U1064, U1255
speedometer
12 uU1016 Loss of all ECM serial data (state of health) at|3.23 DTC U1016, U1255
TSM/TSSM/HFSM
Loss of all ECM serial data (state of health) at|3.23 DTC U1016, U1255
speedometer
Loss of vehicle speed 3.23 DTC U1016, U1255
Loss of vehicle inhibit motion 3.23 DTC U1016, U1255
Loss of powertrain security status 3.23 DTC U1016, U1255
13 u1097 Loss of speedometer serial data at|4.31 DTC U1097, U1255
TSM/TSSM/HFSM
14 U1255 Missing response at TSM/TSSM/HFSM 3.23 DTC U1016, U1255
15 U1255 Missing response at speedometer 4.31 DTC U1097, U1255
16 P1003 System relay contacts open 4.14 SYSTEM RELAY CHECK
17 P1002 System relay coil high/shorted 4.14 SYSTEM RELAY CHECK
18 P1001 System relay coil open/low 4.14 SYSTEM RELAY CHECK
19 P1004 System relay contacts closed 4.14 SYSTEM RELAY CHECK
20 P1009 Incorrect password 4.27 DTC P1009, P1010
21 P1010 Missing password (starts then stalls) 4.27 DTC P1009, P1010
22 P0373 CKP sensor intermittent 4.23 DTC P0373, P0374
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Table 4-7. EFI Diagnostic Trouble Codes (DTC) and Fault Conditions

RANKING DTC FAULT CONDITION SOLUTION

23 P0374 CKP sensor synch error 4.23 DTC P0373, P0374

24 P0122 TP sensor open/low 4.20 DTC P0122, P0123

25 P0123 TP sensor high 4.20 DTC P0122, P0123

26 P1501 Jiffy stand sensor low 4.29 DTC P1501, P1502

27 P1502 Jiffy stand sensor high 4.29 DTC P1501, P1502

28 P0107 MAP sensor open/low 4.18 DTC P0107, P0108, P0112, P0113

29 P0108 MAP sensor high 4.18 DTC P0107, P0108, P0112, P0113

30 P0117 ET sensor voltage low 4.19 DTC P0117, P0118

31 P0118 ET sensor open/high 4.19 DTC P0117, P0118

32 P0112 IAT sensor voltage low 4.20 DTC P0122, P0123

33 P0113 IAT sensor open/high 4.20 DTC P0122, P0123

34 P1351 Front ignition coil open/low 4.28 DTC P1351, P1352, P1354, P1355

35 P1354 Rear ignition coil open/low 4.28 DTC P1351, P1352, P1354, P1355

36 P1352 Front ignition coil high/shorted 4.28 DTC P1351, P1352, P1354, P1355

37 P1355 Rear ignition coil high/shorted 4.28 DTC P1351, P1352, P1354, P1355

38 P0261 Front injector open/low 4.22 DTC P0261, P0262, P0263, P0264

39 P0263 Rear injector open/low 4.22 DTC P0261, P0262, P0263, P0264

40 P0262 Front injector high 4.22 DTC P0261, P0262, P0263, P0264

41 P0264 Rear injector high 4.22 DTC P0261, P0262, P0263, P0264

42 P0562 Battery voltage low 4.25 DTC P0562, P0563

43 P0563 Battery voltage high 4.25 DTC P0562, P0563

44 P0O501 VSS sensor low 4.24 DTC P0501, P0502

45 P0502 VSS sensor high 4.24 DTC P0501, P0502

46 P0505 Loss of idle speed control 4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

a7 P0131 Front O, sensor low (lean) 4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

48 P0151 Rear O, sensor low (lean) 4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

49 P0132 Front O, sensor high (rich) 4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

50 P0152 Rear O, sensor high (rich) 4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

51 P0134 Front O, sensor open/not responding 4.21 DTC P0131, P0132, P0134, P0151,
P0152, P0154

52 P0154 Rear O, sensor open/not responding 4.21 DTC P0131, P0132, P0134, P0151,

P0152, P0154
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Figure 4-6. Diagnostic Check
Table 4-8. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch Under battery tray
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Under left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Initial Diagnostic Check (Part 1 of 3)

Does engine
start?
[ I I ]
YES. YES. NO. NO.
Starts and Starts, then Cranks, but Engine will not
runs. stalls. will not start. crank.
I
Check for diagnostic trouble
;g(leeI;D(g-l{/ICES'IZESRegéLi See 4.12 STARTS, THEN See 4.10 ENGINE CRANKS, See 1.2 STARTING SYSTEM
DIAGNOSTICS STALLS. BUT WILL NOT START. DIAGNOSIS.
DTCs found?
I
NO
YES Unable to enter NO
diagnostic mode. No DTCs
T displayed.

Refer to applicable DTC priority chart. — -
All DTCs are listed in With ignition switch OFF, press and

Table 4-7. DTCs are listed by priority. Igeol::Soilg:ﬁe?:?zqig:)?;yrzspe;es:r”f/(v:it:r.m
display backlighting? @

YES
NO

No codes displayed. For
symptoms that may not set
diagnostic trouble codes,
refer to Table 4-4, Table 4-5
and Table 4-6.

@ Check for continuity to ground on terminal “7” of

speedometer. Wiggle harness during continuity check.
Continuity present?

Go to Initial Diagnostic
Check (Part 2 of 3). YES

Check for battery voltage at Breakout
Box terminal “5” (black) of
speedometer while wiggling harness.
Battery voltage continuously present?

Locate and repair open
between terminal “7”
and ground.

With ignition switch OFF and speedometer
connector [39] disconnected, check continuity
between Breakout Box terminals “8” and “11”
Is continuity present when trip odometer reset

Locate and repair open
between terminal “5” and
battery fuse.

switch is depressed and infinity when released?
I

Replace trip odometer
reset switch.

Replace speedometer.
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Initial Diagnostic Check (Part 2 of 3)

Continued from Initial Diagnostic Check
(Part 1 of 3).

Turn ignition switch ON.
Is odometer backlight present?

YES

Perform “WOW" test. See 4.6
SPEEDOMETER
SELF DIAGNOSTICS.

The following features should be functional
1) backlight should illuminate
2) needle should sweep its full range of
motion
3) LED's that should illuminate:
« check engine
« battery
« security (all models)
* low fuel
* sixth gear

4) LED's that may illuminate:
* pursuit
« cruise (although not cruise equipped)
Are all features functional?

=

Replace Speedometer.

YES

Turn key to ACC.

Is backlight present?

| Is problem intermittent? | @

With ignition switch turned to
IGN, check for battery voltage
at terminal “1” of Breakout Box.
Battery voltage present?

|
[ ]

Q)

YES

Check for battery voltage at
Breakout Box terminal “6”".

Is instrument

Replace speedometer.
fuse good?

Battery voltage present?

Replace speedometer.

ves

Locate and repair

Locate and repair

Is accessory fuse
good?

Go to Initial Diagnostic
Check (Part 3 of 3).

open between terminal
“1" of connector [39]
and instrument fuse.

source of fault.
Replace fuse.

YES

fc01195_en

Locate and repair open on (O/W)
wire between terminal “6” of con-
nector [39] and accessory fuse.

Locate and repair

source of fault.
Replace fuse.
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Initial Diagnostic Check (Part 3 of 3)

Continued from Initial Diagnostic

Check (Part 2 of 3).
Is problem intermittent?

Repeat Diagnostic
Check while wiggling
harnesses.

Was intermittent found?

YES

Locate and repair
intermittent.

No trouble found.

NO
Speedometer inoperative
(no vehicle speed).

NO

Tachometer Inoperative
(no engine speed).

Remove and inspect vehicle
speed sensor. Debris
present?

See 2.4 SPEEDOMETER/
TACHOMETER.

Remove debris. Reinstall
vehicle speed sensor.

Check for damaged wiring/loose
connection between vehicle speed
sensor and ECM. Is wiring damage/
loose connection present?

YES

Locate and repair
source of fault.

Replace Speedometer.
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SPEEDOMETER SELF DIAGNOSTICS 4.6

GENERAL

The speedometer is capable of displaying and clearing
speedometer, tachometer, TSM/TSSM/HFSM, and ECM trouble
codes (DTCs) (diagnostic mode).

DIAGNOSTICS

Diagnostic Tips

For a quick check of speedometer function, a "WOW" test
can be performed. See Figure 4-8. Press and hold trip
odometer reset switch then turn Ignition Switch ON.
Release trip odometer reset switch. See Figure 4-7.
Background lighting should illuminate, speedometer needle
should sweep its full range of motion, and indicator lamps
(sixth gear, check engine, low fuel, battery and security)
should illuminate.

If speedometer fails "WOW" test, check for battery, ground,
ignition, trip odometer reset switch and accessory to
speedometer. If any feature in the speedometer is non-
functional, see 2.2 INITIAL DIAGNOSTIC CHECK:
SPEEDOMETER.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1.
2.

To exit diagnostic mode, turn Ignition Switch OFF.

To clear DTCs for the selected module, press the trip
odometer reset switch for more than 5 seconds when a
DTC is displayed. This procedure will clear all DTCs for
the selected module.

€d02830

Sixth gear indicator (not used)
Check engine lamp

Low fuel lamp

Battery lamp

Security lamp (key icon)

IS S o

Figure 4-7. Speedometer

ed02814

Ve
& &

1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

Figure 4-8. Ignition Switch
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Speedometer Self Diagnostics (chart)

While holding trip odometer reset
switch in, turn ignition switch to
@ IGNITION.
Make sure Engine Stop Switch is in
RUN position.

Release trip odometer reset switch.
Does “diag” appear?
I

YES

0 ]

Press and release trip odometer reset switch. I:
“PSSPtb” appears.

| To display DTCs for the

"p¥ flashing. |— ECM, press and hold trip See 2.2 INITIAL
9- odometer reset switch for more DIAGNOSTIC
than 5 seconds. CHECK: SPEEDOMETER.

To choose TSM/
TSSM/HFSM, press
and release trip odometer
reset switch.

To display DTCs for
TSM/TSSM, press and hold trip Device
odometer reset switch for more "1 response?

than 5 seconds.

P "S” flashing. ——

To choose Speedometer,

press and release trip

odometer reset switch. no rsp” displayed. See applicable code from

other modules. Models not equipped with a
tachometer or ABS will display “no rsp” normally.

To display DTCs for
- speedometer, press and Y If “no rsp” displayed on odometer on tachometer
P "SP” flashing. hold trip odometer reset equipped vehicle, See Section 2.4
switch for more than 5 SPEEDOMETER/TACHOMETER.
seconds.

To choose Tachometer, |
press and release trip odometer @ DTC

reset switch. “none” displayed. displayed.
| To display DTCs for tachometer,
| T flashing. |—| press anq hold trip odometer | | -
reset switch for more than 5 Press and release trip
| seconds. Press and release odometer reset switch.
trip odometer reset Are more DTCs displayed?
To choose ABS, press switch. Part number
and release trip odometer of module will be
reset switch. displayed.
| To display DTCs for
ABS, press and NO
P "b” flashing. hold trip odometer reset ——
switch for more
| than 5 seconds. “end” displayed. To clear all DTCs for selected
To choose ECM, press module hold trip odometer reset switch for more than
and release trip odometer 5 seconds. If DTCs are not to be cleared, Press and
reset switch. release trip odometer reset switch. Part number of
. module will be displayed.
Press and release trip |

odometer reset switch again to
continue to next module.

fc01065_en
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BREAKOUT BOX: EFI

4.7

GENERAL
PART NUMBER TOOL NAME
HD-43876 BREAKOUT BOX

The BREAKOUT BOX (Part No. HD-43876) splices into the
main harness. Used in conjunction with a digital volt/ohmmeter
DVOM, it allows circuit diagnosis of wiring harness and connec-
tions without having to probe with sharp objects.

NOTE
See wiring diagrams for ECM terminal functions.

INSTALLATION

1. Remove seat to gain access to Electronic Control Module
(ECM).

2. See Figure 4-9. Depress latch (1) on ECM connector (2)
to separate pin and socket halves [78].

3. See Figure 4-10. Attach Breakout Box (1) between ECM
(2) and ECM wiring harness.
a. Attach Breakout Box pin connector (3) to ECM har-
ness socket connector [78B] (4).

b. Attach Breakout Box socket connector (5) to ECM pin
connector [78A] (6).

ed02840

@

1. Latch
2. ECM connector [78B]

“
o
¥

Breakout Box

ECM

Breakout Box pin connector

ECM harness socket connector [78B]
Breakout Box socket connector

ECM pin connector [78A]

ok wnNE

Figure 4-10. Installed Breakout Box

REMOVAL

Figure 4-9. ECM Location

1. See Figure 4-10. Depress latch on Breakout Box socket
connector (5). Detach connector from ECM pin connector
[78A] (6).

2. Detach Breakout Box pin connector (3) from ECM harness
socket connector [78B] (4).

3. Reattach ECM harness connector to ECM.

4. Install seat.
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WIGGLE TEST 4.8

GENERAL 3. Shake or wiggle harness to detect intermittents. If intermit-
tents are present, radical voltage changes will register on

The wiggle test indicates the presence of intermittents in a the DVOM.

wiring harness.

PROCEDURE o0

PART NUMBER TOOL NAME

HD-43876 BREAKOUT BOX

NOTE

When diagnosing Electronic Control Module (ECM) connec-
tions, use a BREAKOUT BOX (Part No. HD-43876) to simplify
the procedure. See 4.7 BREAKOUT BOX: EFI.

1. See Figure 4-11. Connect digital volt/ohmmeter (DVOM)
to wiring harness between the suspect connections. Set
DVOM to read voltage changes.

2. Start motorcycle engine and run at idle.

Figure 4-11. Fluke 78 Multimeter (DVOM)

4-18 2008 Sportster Diagnostics: Engine Management



INTAKE LEAK TEST

4.9

GENERAL

AWARNING

Do not allow open flame or sparks near propane. Propane
is extremely flammable, which could cause death or ser-
ious injury. (00521b)

To prevent false readings, keep airbox cover installed when
performing test.

Do not direct propane into air cleaner, false readings will result.
LEAKTESTER

PART NUMBER
HD-41417

Parts List

e  Standard 14 oz. propane cylinder.

*  PROPANE ENRICHMENT KIT (Part No. HD-41417).

TOOL NAME
PROPANE ENRICHMENT KIT

Tester Assembly

1. See Figure 4-12. Make sure valve knob (6) is closed (fully
clockwise).

2. Screw valve assembly (5) onto propane bottle (1).
Tester Adjustment
1. See Figure 4-12. Press and hold trigger button (8).

2. Slowly open valve knob (6) until pellet in flow gauge (7)
rises to between 5 and 10 SCFH on gauge.

3. Release trigger button.

ed02843
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N —

Propane bottle
Nozzle

Copper tube
Hose

Valve assembly
Valve knob
Flow gauge
Trigger button
Hanger
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Figure 4-12. Leak Tester

PROCEDURE

1. Start engine.
2. Warm engine to operating temperature.

NOTE
Do not direct propane stream toward front of engine. If propane
enters air cleaner, a false reading will be obtained.

3. See Figure 4-13. Aim nozzle (3) toward possible sources
of leak such as intake manifold mating surfaces.
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Push trigger button (2) to release propane. Tone of engine
will change when propane enters source of leak.

When test is finished, release trigger button and close
valve knob (turn knob fully clockwise).
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1. Propane bottle
2. Trigger button
3. Nozzle

Figure 4-13. Checking for Leaks




ENGINE CRANKS, BUT WILL NOT START

4.10

GENERAL

If the starter will not crank the engine, the problem is not EFI
related. Refer to CHAPTER 1 - STARTING / CHARGING,
CHAPTER 3 - TSM/HFSM or Appendix E - TSM/TSSM
(Japan/Korea).

DIAGNOSTICS

PART NUMBER TOOL NAME

HD-26792 SPARK TESTER

HD-34730-2C FUEL INJECTOR TEST LAMP

HD-41404-B HARNESS CONNECTOR TEST KIT

HD-41404-B HARNESS CONNECTOR TEST KIT

HD-43876 BREAKOUT BOX

HD-44687 IGNITION COIL CIRCUIT TEST
ADAPTER

MCR-101 HD ELECTRICAL SYSTEM ANALYZER

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Check for Diagnostic Trouble Codes (DTCs). See
4.4 CHECKING FOR DIAGNOSTIC TROUBLE CODES:
EFI, Retrieving Diagnostic Trouble Codes.

2. Check the condition of the battery. Perform a voltage test
and recharge if below 12.60V. Check battery connections
and perform either a conductance test using ELECTRICAL
SYSTEM ANALYZER (Part No. MCR-101 HD) , or a load
test. Replace the battery if necessary. See Battery in the
Service Manual.

3. Connect BREAKOUT BOX (Part No. HD-43876). See
4.7 BREAKOUT BOX: EFI.

4. Remove spark plug cable from spark plug.
a. Visually check condition of plug.

b. See Figure 4-14. Attach cable to SPARK
TESTER (Part No. HD-26792). Clip tester to cylinder
head bolt.

c. While cranking engine, look for spark. Repeat pro-
cedure on other spark plug cables.

NOTE
Engine will not spark with both spark plugs removed. When
checking for spark, use SPARK TESTER (Part No. HD-26792)
with both plugs installed.

5. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probe and patch cord.

6. Typically, when IAC is not functioning, the engine will not
start unless throttle is opened and the engine will stall
when throttle is closed.

7. See Figure 4-15. Plug IGNITION COIL CIRCUIT TEST
ADAPTER (Part No. HD-44687) and FUEL INJECTOR
TEST LAMP (Part No. HD-34730-2C) into Breakout Box

terminals "13" and "11". Start engine. If lamp flashes, no
problem is found. Repeat for Breakout Box terminals "13"
and "29".

8. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), brown socket probe and patch cord.

Diagnostic Tips

Check TP sensor value with a digital volt/ohmmeter (DVOM).
If TP sensor is equal to or greater than 3.8 volts, system is in
“clear flood" mode and engine will not start. While spark is
present, fuel is shut off. Problem can be mechanical, such as
throttle cables stuck

ed02012

Figure 4-14. Spark Tester

€d02013

Figure 4-15. Ignition Coil Circuit Test
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Figure 4-16. EFI Circuit Diagram
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Table 4-9. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex, black Under fuel tank
[30] TSM/ITSSM/HFSM 12-place Deutsch, gray Under battery
[22] Right handlebar controls 6-place Molex Under fuel tank
[33] Ignition switch - Right side of frame behind neck
[65] Vehicle Speed Sensor (VSS) 3-place Packard Right rear top of crankcase
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[79] Crankshaft Position (CKP) sensor 2-place Mini-Deutsch Front of left crankcase
[80] Temperature Manifold Absolute Pres-|4-place Packard, black
sure (TMAP) sensor
[83] Ignition coil 4-place Delphi Back of coil
[84] Front injector 2-place Delphi, black Top of intake manifold
[85] Rear injector 2-place Delphi, black Top of intake manifold
[87] Idle Air Control (IAC) 4-place Delphi, black Top of induction module
[88] Throttle Position (TP) sensor 3-place Delphi, black Behind air cleaner backing plate
[90] Engine Temperature (ET) sensor 2-place Delphi, black Above induction module, right side
[91A] Data link connector 4-place Deutsch, gray On battery strap, behind left side cover
[119] Relay/fuse block 5-place  Amp, spade ter-|Fuse/relay block, behind left side cover
minals
[137] Rear oxygen sensor 2-place Amp, black On H-bracket
[138] Front oxygen sensor 2-place Amp, black Electrical caddie behind voltage regu-
lator
[141] Fuel pump and low fuel switch 4-place Molex, black Forward of relay/fuse blocks
[145] Engine harness 16-place Molex, black Under seat
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Engine Cranks, But Will Not Start (Part 1 of 4)

Fresh fuel in tank?

NOTE
Refer to IGNITION COIL in the
Service Manual for proper coil terminal
location.

Spark plug wires firmly
connected to proper coil terminals?

YES

Check for diagnostic trouble
codes (DTCs).

®

Add fuel /connect
spark plugs.

Is TSM/TSSM/HFSM mounted

DTCs found?
NO
L= 1 |
YES

in proper orientation?

Refer to Table 4-7.
Start with
the lowest ranking
DTC.

Q)

At some point in the flow chart you
may be instructed to jump directly

YES

L

Check battery connections
and voltage. Is voltage
above 12.6V?

[

Install TSM/TSSM/HFSM properly.

YES

to a the box with the bold asterisk.
Disregard the asterisk (but not the

Does battery pass conductance
test or load test?

instruction box ) if your normal pro -
gression through the chart brings
you to this location.

(o}

Was battery allowed to discharge?
Was battery drawn
down by starting problem?
Recharge battery.

YES

ot

Turn ignition key ON and engine stop
switch to RUN. Did fuel pump run for 2
seconds and check engine lamp illuminate

for 4 seconds?

Replace battery.

[e]

H_

Connect Breakout Box to ECM [78]. Measure
voltage to Breakout Box with DVOM at terminal “13”
(+) and terminal “2” (). Crank engine for greater
than 2 seconds to insure proper system operation.
6-12 volts present continuously?

No pump,
light OK.
[

See
4.13 FUEL SYSTEM
ELECTRICAL TEST.

YES

Go to Engine
cranks, but will
not start
(Part 2 of 4).

N

l

Go to bold asterisk in
Engine Cranks, But Will Not Start
(Part 4 of 4).
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No light or pump

| See 4.11 NO ECM POWER. |
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Engine Cranks, But Will Not Start (Part 2 of 4)

Continued from Engine Cranks But Will Not Start
(Part 1 of 4).

Install fuel pressure gauge (Part No. HD-41182).
See 4.15 FUEL PRESSURE TEST. While
cranking engine (for more than 2 seconds to
ensure proper system operation), verify that
fuel pressure rises to 55-62 PSI (380-427 kPa).
Adequate fuel pressure present?

YES NO

Check spark plug condition, replace if fouled.
@ Reinstall spark plugs before checking spark. Incorrect pressure. See 4.15

Check spark at both plugs while cranking. FUEL PRESSURE TEST.
Spark present?

Check battery voltage at
Verify connector is securely attached to each injector. @ Terminal “A” (+) of coil connector

If so, disconnect fuel injector connector and attach [83B] using DVOM. Battery
fuel injector test lamp (HD-34730-2C). Crank engine. voltage present for 2 seconds
Does lamp flash? after key ON?

YES NO NO
e [ o]

Monitor IAC pintle for 10 seconds - -
after turning ignition OFF. Correct problems with Open in (Y/_GN) wire
@ Does pintle extend and then retract fuel injectors. See 4.22 between splice for fuel
during 10 second key OFF DTC P0261, P0262, pump wire ar\d ignition
reset procedure? P0263, P0264. coil. Repair open.

Go to Engine Cranks
But Will Not Start

(Part 3 of 4).

Check engine compression. See 4.16 IDLE

Is compression within AIR CONTROL.
specifications?

__ Clear DTCs using speedometer self diagnostics.
|@ See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
" Confirm proper operation with no check engine
YES lamp.

Replace plugged See
fuel injector(s). Service Manual.

fc01198_en
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Engine Cranks, But Will Not Start (Part 3 of 4)

Q)

Continued from Cranks But Will Not Start
(Part 2 of 4).

Perform coil circuit test. Does lamp flash?

YES

Check coil connections.
Connections OK?

Disconnect ECM connector [78]. Inspect
for damaged terminals, terminals backed
out or corroded.

Terminal problems present?

YES

See 4.17 MISFIRE AT
IDLE OR UNDER LOAD.
Resistance OK?

Test spark plug cable resistance.

Repair.

Repair terminal Reconnect.
damage. Problem still exist?

Replace
coil.

YES

_E

t
_E

Replace spark
plug cables.

Problem
fixed.

Go to Cranks But
Will Not Start
(Part 4 of 4).

Confirm proper operation with no check engine

= Clear DTCs using speedometer self diagnostics.
|@ See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

lamp.

fc01199_en
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Engine Cranks, But Will Not Start (Part 4 of 4)

Continued from Cranks But Will Not Start
(Part 3 of 4).

Check connectors for moisture and corrosion.
Check CKP sensor and harness
wires for chafing. Connect DVOM to ECM
terminals “12” and “30” on Breakout Box
and set it for AC volts. Crank engine.
Does DVOM read 1 VAC minimum?

Replace ECM.
Reprogram and
learn password.

Disconnect CKP connector [79]. Check
connectors for moisture and corrosion.
Check wires for chafing.

Is connector or wire damage present?

Connect DVOM to Terminals “1” and
“2" of [79A]. Crank engine.
Does DVOM read 1

Replace CKP
VAC minimum?
I

sensor.

Check for continuity between
terminal “30” on Breakout Box and
terminal “1” of connector [79B].
Continuity present?

With meter still connected,
check for resistance.
Is resistance 600-1200 ohms?

YES

Locate and repair open on
(BK) wire between terminal “2” of
connector [79B] and terminal “12”

on Breakout Box.

NO

Locate and repair open on
(R) wire between terminal “1”
of connector [79B] and
terminal “30” on Breakout

Loose sensor at crankcase.
Check for contamination or

damage. Tighten sensor.

Replace crank position sensor.
See Service Manual.

Box.

Clear DTCs using speedometer self diagnostics.
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
Confirm proper operation with no check engine
lamp.

o
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NO ECM POWER

4.11

GENERAL

No Spark/No Check Engine Lamp at Key On

Constant power is supplied to the ECM through terminal "31".
The ECM turns on when power is applied to terminal "13" of
connector [78]. The ECM goes through an initialization
sequence every time power is removed and re-applied to ter-
minal "13". The only visible part of this sequence is the check
engine lamp. Upon starting, the check engine lamp will illu-
minate for 4 seconds and then (if parameters are normal) go
out.

If battery power is absent at ECM terminal "31":

«  DTCs cannot be cleared. Tool will show them as cleared
but will be present next time ignition key is cycled.

. ECM cannot be re-flashed.

e Vehicle will start but IAC pintle will not reset at key OFF.
Eventually pintle will be out of position causing perform-
ance problems.

NOTE

The key ON sequence also activates the idle air control motor.
If power from terminal "31" is disrupted (blown fuse, etc.)
always turn the key OFF wait 10 seconds then turn the key
ON to reset the motor to the default position.

DIAGNOSTICS

PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).
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Connect BREAKOUT BOX (Part No. HD-43876). See
4.7 BREAKOUT BOX: EFI.

Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray probes and patch cords.
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ECM fuse

Fuel pump fuse
Spare fuse (3; 1 empty)
Start relay

System relay
Ignition fuse
Instruments fuse
Accessories fuse
Battery fuse

10. Lights fuse

11. P & A ignition fuse
12. Open

13. MAXIFUSE
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Figure 4-17. Fuses and Relays
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To system

[78A] [78B] relay
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] i MAXIFUSE
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Battery | 31 || 31 [m BE/GY BE/GY 5 | om R
To
TSM/TSSM/HFSM
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Ignition Fuse
Switch power | 13 || 13 Ew/BK Gy 18\ gER/BK —
| &
T
E (5 A] A 1338
ie M [33A]
i 33\ 22m)
G\ e
X > e
Ground | 10 || 10 M BK Q0 Ignition
E s Switch
Ground | 28 || 28 M BK m
GND 1 Engine Stop
Switch
Figure 4-18. ECM Power Circuit Diagram
Table 4-10. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[GND 1] ECM ground Ring terminal Engine crankcase
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No ECM Power (Part 1 of 2)

Check ECM and ignition fuse.
Are fuses OK?

YES

Disconnect ECM connector [78]. Inspect
for damaged terminals, terminals backed
out or corrosion.

Terminal problems present?

YES

Repair terminal
damage.

Reconnect.
Problem still exist?

YES

With ignition ON, probe ECM terminal “13” on
Breakout Box with a circuit test lamp connected
to ground.

Does test lamp illuminate?

Probe ECM terminal “31” on
Breakout Box with test lamp
connected to ground.
Does test lamp illuminate?

E‘(ﬂ

Problem
fixed.

STOP

Go to No ECM
Power (Part 2 of 2).

Locate and repair short
to ground. Replace 15
amp fuse.

YES

Probe ECM terminals “10” and
“28" on Breakout Box with test
lamp connected to +12V
(battery positive terminal).
Does test lamp illuminate?

Probe red wire terminal in

15 amp ECM fuse holder

with test lamp connected
to ground.

Does test lamp illuminate?

YES

Replace ECM. Repair open in
Reprogram and learn (BK) wire between
password.

connector [78B] and
ground 1.
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Repair open in (BE/GY)

ECM connector [78].

wire between fuse holder and

Repair open in (R) wire
between 30 amp main
fuse and 15 amp fuse

holder.
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No ECM Power (Part 2 of 2)

Continued from No ECM Power (Part 1 of 2).

@ With ignition ON, measure voltage at terminal “3”
(GY) of connector [22B].
Battery voltage present?

YES [ No |

With ignition OFF and Engine Stop Switch Repair open (GY) wire between
in RUN position, measure resistance at connector [22] and fuse.
terminals “3” and “4” of connector [22A].

Resistance less than one ohm?

Repair open circuit on (W/BK) wire Repair/Replace Engine Stop
between ECM and connector [22A]. Switch or wiring.

| SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation
with no check engine lamp.

f"_“\' Clear DTCs using speedometer self diagnostics. See 4.6
I@
k-

fc01202_en
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STARTS, THEN STALLS

4.12

GENERAL DIAGNOSTICS
Diagnostic Trouble Codes U1300, U1301, or  |PART NUMBER TOOL NAME
BUS ER HD-41404-B HARNESS CONNECTOR TEST KIT

The typical serial data voltage range is 0 volt (inactive) to 7
volts (active). Due to the short pulse, voltages will be much
lower on a digital volt/ohmmeter (DVOM). In analog mode, a
DVOM reading serial data will show continuous voltage when
active, typically 0.6-0.8 volt. The range for acceptable opera-
tions is greater than 0 and less than 7.0 volts.

NOTE

Problems in the fuel system or idle air control system may also
create this symptom.

Table 4-11. Code Description

DTC DESCRIPTION
U1300
U1301

Serial data low

Serial data open/high

”n

Figure 4-19. Data Link Connector [91A]
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Diagnostic Tips

e Ifserial datais shorted, these codes will automatically trip
the check engine light.

e DTCs P1009 and P1010 may accompany DTCs U1300
and U1301.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), black socket probes and patch cord.

2. Unplug the neutral switch connector [136]. Using a DVOM,
test for continuity to ground. When the transmission is in
neutral, continuity should exist. When the transmission is
in gear, there should not be continuity to ground through
the neutral switch.
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Figure 4-20. Serial Data Circuit
Table 4-12. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch Under battery tray
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Under left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Starts, Then Stalls (Part 1 of 2): DTC U1300, U1301, or BUS Er

Fresh gasoline
in tank?

YES

Check for diagnostic trouble

P1010 found. See
4.27 DTC P1009,
P1010.

U1300 or U1301

codes found.

codes (DTCs) using 4.6 SPEEDOMETER Add gasoline
SELF DIAGNOSTICS. 9 .
DTCs found?
YES. YES. NO
DTC P1009, YES. BUS Er present. '

speedometer will not
communicate with other

No codes found.

modules.

With the Ignition Switch ON and the
Engine Stop Switch in the Run position
and the Jiffy Stand down, does the

odometer display “SIdE StAnd"?

Go to Starts, Then

Turn the Ignition Switch OFF. Raise the Jiffy

Stand. Turn the Ignition ON with the Enigine Stop
Switch in the RUN position.
Does the odometer display “SIdE StAnd"?

Will engine start with throttle
opened partially and stall when

ot

throttle closed?

Stalls (Part 2 of 2): Go to Starts, Then YES
DTC u1300, U1301, Stalls (Part 2 of 2):
or BUS Er. DTC u1300, U1301,
or BUS Er.
I
YES

YES

Inspect the Jiffy Stand Sensor for
correct mounting and clearance to
Jiffy Stand tab (4.5mm) max.

Is switch mounted correctly?

P

See 4.16 IDLE AIR
CONTROL.

Check for an open in the
neutral switch circuit.
Is there an open?

Check fuel pressure while
cranking engine. See 4.15
FUEL PRESSURE TEST. Is
fuel pressure OK?

YES

Tap lightly on fuel

NO YES

Replace Jiffy

Correct open

injectors.
Problem still exist?

NO

_E_

Fuel pressure problem. See
flow chart under 4.15 FUEL
PRESSURE TEST.

YES

®

Test Neutral switch.
Is Neutral switch

2

lamp.

Stand Sensor. in circuit. R Replace fuel injectors.
operating properly?
P 9 properly Problem still exist?
Install Jiffy YES
Stand Sensor YES NO
correctly.
Replace TSM/ Replace Re Fisplztrf:n%’\lﬂéam
TSSM. Neutral switch. prog
password.

Clear DTCs using speedometer self diagnostics.
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
Confirm proper operation with no check engine
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Starts, Then Stalls (Part 2 of 2): DTC U1300, U1301, or BUS Er

Continued from Starts Then Stalls (Part 1 of 2): DTC
U1300, U1301, or “BUS Er”.

Set Engine Stop switch to RUN. Turn ignition key ON.
Is BUS Er present?

YES

Turn ignition key OFF. Turn ignition key OFF. While wiggling
Disconnect ECM at connector harness, check for continuity to ground at
[78]. Turn ignition key ON. terminal “3” of connector [91A].
Is BUS Er present? Is continuity to ground present at any time?

YES NO

©

Turn ignition key OFF. Replace ECM. . Turn ignition switch ON.
Disconnect TSM/TSSM/HFSM at Reprogram and perform I;;‘;?ﬁggitﬁg{ While wiggling harness,
connector [30]. Turn ignition key ON. password learn. check for voltage at terminal

to ground.
Is BUS Er present? “3" of connector [91A].
I Is voltage present at
any time?
Is vehicle equipped Replace TSM/TSSM/HFSM.
with a tachometer? Perform password learn. YES E(ZI

NO YES Locate and repair No problem

intermittent short found.
Turn ignition key OFF. Disconnect tachometer to voltage.
at connector [108]. Turn ignition key ON.

Is BUS Er present?

i

[ Es N
Turn ignition key OFF. Disconnect Replace tachometer.

speedometer at connector [39].

Check for continuity to ground at
@ terminal “3” of connector [91A].
Is continuity to ground present?

I

Locate and repair short Turn ignition switch ON.
to ground. Check for voltage at terminal
“3" of connector [91A].
Is voltage present?
I

YES | No |

Clear DTCs using speedometer self diagnostics.
|@ See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

Confirm proper operation with no check engine Locate and repair short Replace
= lamp. to voltage. speedometer.
fc01204_en
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FUEL SYSTEM ELECTRICAL TEST

4.13

GENERAL DIAGNOSTICS

With the Ignition Switch ON and the Engine Stop Switch at PART NUMBER TOOL NAME

RUN, the Electronic Control Module (ECM) will energize the

system relay to complete the circuit to the in-tank fuel pump. HD-41404-B HARNESS CONNECTOR TEST KIT
It will remain on as long as the engine is cranking or running, HD-41404-B HARNESS CONNECTOR TEST KIT
and the ECM s receiving ignition reference pulses from the HD-43876 BREAKOUT BOX

CKP sensor. If there are no reference pulses, the ECM will de-
energize the system relay within 2 seconds after ignition is ON
or engine has stalled, or immediately after the ignition is shut
OFF.

The fuel pump delivers fuel to the injectors. The pressure reg-
ulator is where the system pressure is controlled. Excess fuel
flow is bypassed into the fuel tank through the pressure regu-
lator. When the engine is stopped, the pump can be turned on
by applying battery voltage and ground to the fuel pump con-
nector [141A]. See Figure 4-21. The fuel pump connector is
located forward of the fuse blocks. Improper fuel system pres-
sure may contribute to one or all of the following symptoms.

e Engine cranks, but won't run.
*  Engine cuts out (may feel like ignition problems).

e Hesitation, loss of power and poor fuel economy.

NOTE

After turning ignition OFF, you must wait 10 seconds before
turning the ignition back ON to get the fuel pump to reprime.
This time out period is necessary for the fuel pump and IAC to
reset.

ed02836

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Turns on fuel pump if wiring is OK. If pump runs, problem
is in basic fuel delivery.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray probe and patch cord.

3. Connect BREAKOUT BOX (Part No. HD-43876). See
4.7 BREAKOUT BOX: EFI.

4. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), purple pin probe and patch cord.

Figure 4-21. Fuel Pump Connector [141]
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e
4be

ECM fuse

Fuel pump fuse
Spare fuse (3; 1 empty)
Start relay

System relay
Ignition fuse
Instruments fuse
Accessories fuse
Battery fuse

10. Lights fuse

11. P & A ignition fuse
12. Open

©oOoNoOGO~WNE

13. MAXIFUSE

Figure 4-22. Fuses and Relays
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System relay | 2 TLGNlo- GNomEl s |2 85 |
W/BK= U |1 | 86 |
! |
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Switch power |13 |13 EW/BK 15 Amp -
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g 5 & Engine Case
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12281 A [338]
4 3 22A Ignition
/I\[ ] Switch
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i ECM Accessories
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Top View Top View
Figure 4-23. Fuel Pump Circuit
Table 4-13. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[33] Ignition switch - Right side of frame behind neck
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[84] Front injector 2-place Delphi, black Top of intake manifold
[85] Rear injector 2-place Delphi, black Top of intake manifold
[119] System relay 5-place Amp Under left side cover
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Table 4-13. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[141] Fuel pump 4-place Molex Left side, in front of fuse/relay blocks
[145] Engine harness 16-place Molex Under seat
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Fuel System Electrical Test (Part 1 of 4)

Is ECM fuse OK?
T

YES (6]

H

Is fuel pump fuse OK? Go to 4.11 NO

ECM POWER.

(0]

=<
m
(%]
H

Check for 12 volts at terminals “1” (+) and “4” (-) of
fuel pump connector [141A] during first 2-3 seconds
after key ON. Go to Fuel System
Voltage present? Electrical Test
(Part 4 of 4).

OO

Check for corroded connections Check for continuity to
or loose connectors between ground on [141A] terminal “4".
fuel pump and pump connector Continuity present?
[141B].
Poor connections?

] o
YES D? E‘:l

Locate and repair
Repair as With key OFF, check for open open on (BK) wire
necessary. pump circuit. Connect ohmmeter SsToP between [141A]

between connector [141B] (O/GY) wire and ground.
and connector [141B] (BK) wire.
Continuity present? Go to Fuel System
Electrical Test
(Part 2 of 4).

YES NO

Check pump Remove fuel pump.
connections and repair Check for continuity
as required. If good, across fuel pump

replace fuel pump. terminals.
Does meter read
continuity?
YES NO
Check for opening Replace
in wiring. fuel pump.

fc01205_en
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Fuel System Electrical Test (Part 2 of 4)

in place) during first two seconds after key on?

Continued from Fuel System Electrical Test (Part 1 of 4).

Is 12 volts present at terminal “87” of system relay (with relay

[ YES

Locate and repair open between
terminal “1” of [141A] and terminal “87"
of system relay.

Is 12 volts present at terminal
“30” of system relay?

YES

E‘cﬂ

With ignition and Engine Stop
Switch on, is 12 volts present at
terminal “86" of system relay.

Locate and repair open on (BE/GY) wire
between ECM fuse and terminal “30” of
system relay.

4-40 2008 Sportster Diagnostics: Engine Management

[es]

STOP

Go to Fuel System
Electrical Test
(Part 3 of 4).

[no ]

Locate and repair open on
(W/BK) wire to system relay.
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Fuel System Electrical Test (Part 3 of 4)

Continued from Fuel System Electrical Test (Part 2 of 4).

Probe system relay connector Terminal 85 with a test light to 12 volts.
Does test light illuminate for 2 seconds after key ON?

Replace System Probe Breakout Box terminal “2” with a
Relay. test light connected to 12 volts.
Does test light illuminate for 2 seconds
after key ON?

s (o]

Locate and repair open

" Replace ECM. Reprogram
on (GN/O) wire.

and learn password.

fc01207_en
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Fuel System Electrical Test (Part 4 of 4)

Continued from Fuel System Electrical Test (Part 1 of 4).

Check for intermittent short to ground on terminal “1” of
connector [141A].
Short to ground present?

YES

Repair short to
ground on (O/GY) wire
and replace fuse.

Reconnect fuel pump connector [141]
and install fuel pressure gauge.
See 4.15 FUEL PRESSURE TEST.

With fuel system intact and battery fully charged,
remove fuel pump fuse.

Connect DVOM across fuel pump fuse terminals using probe.
Place male positive probe in H slot. Turn key ON. With pump running,
check current and fuel pressure. Is current draw under 4.5
amps and fuel pressure between 55-62 PSI (380-425 kPA)?

[ YEs

Replace fuse.

@ Substitute known good relay for system relay. Test

o]

for current draw across fuel pump fuse.
Is current draw less than 4.5 amps?

|_YES

Current draw now
in range. Replace

System Relay and replace fuse.
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Replace Fuel
Pump and replace fuse.
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SYSTEM RELAY CHECK

4.14

GENERAL

System Relay

See Figure 4-24. With the ignition switch ON and the engine
stop switch at RUN, the ECM will energize the system relay to
complete the circuit to the in-tank fuel pump, ignition coil, and
fuel injectors. They will remain powered as long as the engine
is cranking or running, and the ECM is receiving ignition refer-
ence pulses from the CKP sensor. If there are no reference
pulses, the ECM will de-energize the system relay within 2
seconds after ignition is ON or engine has stalled, or immedi-
ately after the ignition is shut OFF.

Table 4-14. Code Description

ed02845

DTC DESCRIPTION

P1001 System relay coil open/low Figure 4-24. System Relay

P1002 System relay coil high/shorted

P1003 System relay contacts open

Y Y i DIAGNOSTICS

P1004 System relay contacts closed
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probe and patch cord.

2. Connect BREAKOUT BOX (Part No. HD-43876) to ECM.
See 4.7 BREAKOUT BOX: EFI.
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+ -
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Figure 4-25. System Relay Circuit
Table 4-15. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch, gray Under battery
[33] Ignition switch - Right side of frame behind neck
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[83] Ignition coil 4-place Delphi Back of coil
[84] Front injector 2-place Delphi, black Top of intake manifold
[85] Rear injector 2-place Delphi, black Top of intake manifold
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Table 4-15. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[119] System relay 5-place Amp Under left side cover

[141] Fuel pump and low fuel switch 4-place Molex, black Forward of relay/fuse blocks
[145] Engine harness 16-place Molex Under seat
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System Relay: DTC P1001, P1003

Check for battery voltage at terminal “87” of
system relay (with relay installed) during first 2-
3 seconds after key ON. Battery voltage (10-13

volts) present for 2-3 seconds after key ON?

YES

©)

System relay OK. Measure resistance
(with relay removed) between
terminal “87” of the system relay and
coil connector [83B] at terminal “A”.
Is resistance less than 0.5 ohm?

YES

No voltage or voltage always

present.

Check for 10-13 volts at

terminal “30” of the system relay.

Voltage present?

Recheck connections.

Wiggle harness while

repeating test. Repair
intermittent.

Find and repair
connection or

open wire (Y/GN).

YES

With ignition ON, check for

10-13 volts at terminal “86” of
the system relay.
Voltage present?

Check for continuity to
ground on (BE/GY) wire.
Continuity present?

YES

Measure resistance
between terminal “85” of
System Relay and terminal “2”
on Breakout Box.

Is resistance less than
0.5 ohm?

E"Zl

YES

E"ﬂ

Repair short

Find and repair

EES

Check for continuity to ground

on terminal “2” on Breakout Box.

Continuity present?

Locate and
repair open on
(GN/O) wire.

YES

Repair short
to ground.

p
&

Replace System Relay. Does
fuel pump run for the first 2
seconds after key ON?

Find and repair
open on (W/BK) wire
between connector [22]
and relay.

System Replace ECM. Reprogram
OK. and learn password.
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| SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation

—_‘\‘ Clear DTCs using speedometer self diagnostics. See 4.6
__/ with no check engine lamp.

fLSSLgngf;,) to ground and replace open between fuse
gooar ECM fuse. and relay.
NO
YES NO

Repair short
to ground and replace
ignition fuse.
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System Relay: DTC P1002

Remove system relay. Check for
voltage on terminal “2” of Breakout Box.
Voltage present?

Replace
System Relay.

Remove Breakout Box
connector from ECM.
Is voltage still present on terminal “2"?

Repair short Replace ECM.
to voltage on Reprogram and learn
(GN/O) wire. password.

== Clear DTCs using speedometer self diagnostics.
,-'/ y  See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
\ | Confirm proper operation with no check engine

\\_ __f"' lamp.

fc01210_en
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System Relay: DTC P1004

Check for poor connections, damaged terminals,
poor ground or wires reversed at fuel pump.
Do any of these conditions exist?

YES

Repair.

Condition: Fuel pump continues to run
with key OFF.

Clear DTCs using speedometer self diagnostics.
| See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

Confirm proper operation with no check engine

lamp.

Remove system relay.
Does pump continue to run?

Replace short to Replace
voltage on (Y/GN) wire. System Relay.

fc01211_en
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FUEL PRESSURE TEST

4.15

GENERAL

The fuel pump delivers fuel to the fuel line, to a cavity in the
induction module that supplies the fuel injectors and to the
pressure regulator, where the system pressure is controlled.
Excess fuel pressure is bypassed to the fuel tank through the
pressure regulator.

See Figure 4-26. The fuel pump fuse is located on the relay/
fuse block behind the left side cover. The fuel pump can be
turned on by applying battery voltage to the fuel pump fuse.

Improper fuel system pressure may contribute to one of the
following conditions:

e Cranks, but won't run.
e Cuts out (may feel like ignition problem).

e Hesitation, loss of power or poor fuel economy.

e

ed02846

Figure 4-26. Fuel Pump Fuse

TESTING

PART NUMBER TOOL NAME

HD-41182 FUEL PRESSURE GAUGE
HD-44061 FUEL PRESSURE GAUGE ADAPTER

The fuel pressure gauge allows for fuel injector and fuel system
pressure diagnosis. A special adapter allows the gauge to be
attached to the external fuel supply line.

1. Remove left side cover.

AWARNING

To prevent spray of fuel, purge system of high-pressure
fuel before supply line is disconnected. Gasoline is
extremely flammable and highly explosive, which could
result in death or serious injury. (00275a)

2. Purge fuel supply line of high pressure fuel.

a. See Figure 4-26. Unplug fuel pump fuse from relay/
fuse block.

b. Start engine and allow vehicle to run.

c. When engine stalls, operate starter for three seconds
to remove any remaining fuel from fuel line.

AWARNING

Gasoline can drain from quick-connect fitting when
removing fuel line. Gasoline is extremely flammable and
highly explosive, which could result in death or serious
injury. Wipe up spilled fuel immediately and dispose of
rags in a suitable manner. (00267a)

3. Pull up on chrome sleeve of quick-connect fitting (fitting
on left side of fuel tank) and pull down on fuel supply line
to disconnect.

Do not twist fuel line fitting, as fuel line can crack causing
a fuel leak. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
(00274a)

4. Attach gauge assembly to vehicle's fuel tank and fuel line.

a. See Figure 4-28. Pull up on chrome sleeve of fuel
tank quick-connect fitting (2) and insert neck of FUEL
PRESSURE GAUGE ADAPTER (Part No. HD-44061)
into fuel supply line.

b. While pushing up on bottom of adapter, pull down on
chrome sleeve until it "clicks" into the locked position.
Tug on adapter to be sure that it will not come free.

c. See Figure 4-28. In the same manner, install fuel
supply line fitting into adapter quick-connect fitting
(4). Tug on fuel supply line to be sure that it will not
come free.

AWARNING

To prevent spray of fuel, be sure quick-connect fittings
are properly mated. Gasoline is extremely flammable and
highly explosive, which could result in death or serious
injury. (00268a)

5. See Figure 4-28. Verify that fuel valve (6) and air bleed
petcock on FUEL PRESSURE GAUGE (Part No. HD-
41182) are closed.

6. See Figure 4-27. Remove protective cap (3) from free end
of fuel pressure gauge adapter. See Figure 4-28. Connect
fuel pressure gauge to Schroeder valve. Tighten fitting (5)

securely.
7. See Figure 4-26. Install fuel pump fuse.
8. Start and idle engine to pressurize fuel system. Open fuel

valve to allow fuel to flow down hose of pressure gauge.

9. Position clear air bleed tube in a suitable container. Open
and close air bleed petcock to purge gauge and hose of
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air. Repeat this step several times until only solid fuel
(without bubbles) flows from air bleed tube. Close petcock.

10. Open and close throttle to change engine speed. Note
pressure gauge reading. Fuel pressure should remain
steady at 55-62 psi (380-425 kPa).

11. Turn engine off. Position air bleed tube in a suitable con-
tainer. Open air bleed petcock to relieve fuel system
pressure and purge pressure gauge of gasoline.

AWARNING

Gasoline can drain from the adapter when gauge is
removed. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
Wipe up spilled fuel immediately and dispose of rags in a
suitable manner. (00254a)

12. Remove fuel pressure gauge from the adapter. Install
protective cap over Schroeder valve.

AWARNING

Gasoline can drain from the fuel line and adapter when
removed. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
Wipe up spilled fuel immediately and dispose of rags in a
suitable manner. (00255a)

13. Pull up on sleeve of quick-connect fitting and remove fuel
supply line from fuel pressure gauge adapter. Release
adapter from fuel tank in the same manner.

14. Pull up on chrome sleeve of fuel tank quick-connect fitting
and insert neck of fuel supply line fitting. While pushing
up on bottom of fuel supply line fitting, pull down on
chrome sleeve until it “clicks" into the locked position. Tug
on fuel supply line to be sure that it will not come free.

15. Install left side cover.

ed02849

1. Adapter
2. Quick-connect fitting

ed02847

Fuel supply line

Fuel tank quick-connect fitting

Fuel pressure gauge adapter

Adapter quick-connect fitting

Pressure adapter/Schroeder valve fitting
Fuel valve (closed position)

o0k whpE

Figure 4-28. Fuel Line

ed02848

Figure 4-29. Fuel Pressure Gauge Installed

DIAGNOSTICS

3. Protective cap

Figure 4-27. Fuel Pressure Gauge Adapter
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Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. If the regulator is faulty, see Service Manual.



2. Iffuel system has pressure, but it is less than specification, surge and lose power as pressure begins to drop
check for the following conditions. rapidly.

a. The amount of fuel to the injectors is within limits, but
pressure is too low. Also, hard starting cold and
overall poor performance condition may exist.

3. This condition may be identified when the fuel level is low
and the fuel pump turned on for the first two seconds after
key ON. A metallic ringing sound can be heard as the high

b. Restricted fuel flow causing pressure drop. However, pressure fuel is sprayed against the inside wall of the fuel
if pressure drop occurs only when driving, engine may tank.
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Fuel Pressure Test

Install fuel pressure gauge. See TESTING
under 4.15 FUEL PRESSURE TEST.

Start and idle engine.
Open and close throttle to change engine

speed. Does fuel pressure remain steady
at 55-62 PSI (380-425 kPa)?

YES NO NO
Steady pressure. Low pressure. High pressure.

- - Inspect check valve fitting
No trouble found. Check for restricted fuel filter assembly and fuel tank. If OK,
Review symptoms. or pump inlet screen. Are filter replace faulty fuel pressure

and screen OK? regulator.

VES

Replace filter or clean pump
Check for restricted pressure line or flex hose between inlet screen. Retest.

tank and test gauge. If lines are OK, check for:

Faulty fuel pump.

Restricted check valve fitting assembly. Clear DTCs using speedometer self diagnostics.
| See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

Confirm proper operation with no check engine

Leak inside tank caused by faulty coupling hose |
amp.

or connection, such as hose at filter or pump.

OJO,

Faulty fuel pressure regulator.

fc01212_en
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IDLE AIR CONTROL

4.16

GENERAL
PART NUMBER TOOL NAME
HD-44750 DIGITAL TECHNICIAN

IAC Operation

The ECM controls engine idle speed by moving the Idle Air
Control (IAC) to open or close a passage around the throttle
plate. It does this by sending voltage pulses to the proper motor
winding of the IAC. This causes the pintle to move in or out of
the IAC a given distance for each pulse received.

« To increase idle speed, the ECM retracts the pintle,
allowing more air to flow through the throttle body.

* To decrease idle speed, the ECM extends the pintle,
allowing less air to flow through the throttle body.

The IAC position is measured in steps. This can be done only
by using the DIGITAL TECHNICIAN (Part No. HD-44750).

* A high number of steps represents a retracted pintle and
open passage around throttle plate. This correlates with
an increase in the amount of air flowing through the throttle
body.

e Zero steps represents a fully extended pintle. A zero
reading indicates an abnormal condition in which the pintle
has been fully extended and has consequently closed the
passage around throttle plate.

Each time the ignition is turned off, the ECM resets the IAC by
sending enough pulses to extend the pintle and effectively
close the throttle body. The fully extended value is the ECM
reference point. A given number of steps are then calculated
by the ECM for use in setting the proper idle speed and IAC
position.

NOTE
Warm idle speed is controlled by the ECM and can be adjusted
only by using the DIGITAL TECHNICIAN (Part No. HD-44750).
Diagnostic Trouble Code P0505: Loss of
Idle Speed Control
Loss of idle speed control will result if the idle RPM is 200 from

preset idle speed and IAC motor is at zero or maximum for
greater than 5 seconds. This code may occur with others for

a multiple code situation. Resolve the other codes first to cor-
rect.

Table 4-16. Code Description

DTC DESCRIPTION
P0505 Loss of idle speed control
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

HD-43876 BREAKOUT BOX

Diagnostic Tips
Engine idle speed can be adversely affected by the following:

* Aloss ofidle speed control does not necessarily imply the
IAC actuator or wiring has failed. It can be caused by a
number of conditions such as an intake air leak, improperly
adjusted throttle stop (factory set) or a misfiring cylinder.

e Leaking injectors will cause fuel imbalance and poor idle
quality due to different air/fuel ratios in each cylinder. To
check for leaky injectors, first remove the air cleaner. See
Air Cleaner in the Service Manual. Then, with the throttle
wide open, turn key ON for 2 seconds and then OFF for
2 seconds five consecutive times. Replace the fuel injector
if there is any evidence of raw fuel in the bores. See Fuel
Injectors in the Service Manual.

* Vacuum leaks. To check for vacuum, see 4.9 INTAKE
LEAK TEST.

»  Contaminated fuel.
»  Excessive oil in the crankcase (oil sumping).

* TP sensor reading of greater than 1% (possible throttle
cable misadjustment) or battery voltage reading of less
than 9 volts or a vehicle speed sensor (VSS) greater than
0 will disable idle speed control.

e If there is a loss of battery power at ECM terminal "31",
vehicle will start but IAC pintle will not reset at key OFF.
Eventually pintle will be out of position causing perform-
ance problems.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. When the engine is stopped, the IAC pintle extends and
then retracts to a fixed "Park" position for increased air-
flow and idle speed during the next engine start sequence.
This key OFF reset procedure takes 10 seconds to per-
form.
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2. Test lamp behavior may follow two patterns. The color of
the lights is not relevant to IAC operation.

a. Normal behavior: At key ON, test lights will altern-
ately flash and then remain steady on to confirm ECM
signals. At key OFF lights alternately flash and go out
after 10 second reset procedure.

b. Problem indicated: One or more lights fail to illu-
minate during key ON/key OFF cycle.

NOTE
There is a remote possibility that one of the circuits is shorted
to voltage which would have been indicated by a steady light.
Disconnect ECM and turn the ignition ON. Probe terminals to
check for this condition.

3. Connect BREAKOUT BOX (Part No. HD-43876) to EFI
wire harness only, leaving ECM disconnected. See
4.7 BREAKOUT BOX: EFI.

4. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probe and patch cord.

5. Repair faulty ECM connection or replace ECM. If ECM
requires replacement, see ECM in the Service Manual.

€d02020

Figure 4-30. IAC Test Lamp (Part No. HD-41199-3)
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Figure 4-31. IAC Connector

ed02851

Figure 4-32. IAC Pintle
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Figure 4-33. IAC Circuit

Table 4-17. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[78] Electronic Control Module (ECM) 36-place Packard Under seat

[87] Idle Air Control (IAC) 4-place Delphi Beneath fuel tank

[145] Engine harness 16-place Molex Under seat
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Idle Air Control (Part 1 of 2): DTC P0505

Remove air cleaner cover and element. Is
throttle valve completely closed?

YES

Monitor IAC pintle for 10 seconds after turning Lubricate and
ignition OFF. Does pintle extend and then adjust throttle
retract during 10 second key OFF cables.
reset procedure?

VES [ NO_|

Check intake manifold for leaks, Disconnect IAC and connect test lamp.
see 4.9 INTAKE LEAK TEST. See Figure 4-31.
Leaks found? Turn ignition key ON for 2 seconds,
@ then turn ignition key OFF for 10
seconds.
Check test lamp during key ON/OFF

le.
YES NO Cyf ©
| |

Repair intake Check fuel pressure. Problem Normal
leak. See 4.15 FUEL indicated. behavior.
PRESSURE I
TEST. Remove test lamp.
Connect Breakout Box to connector Repair faulty IAC
[78B] leaving ECM disconnected. connection or IAC assembly.
Check terminal “31” for battery voltage.

Battery voltage present?

YES | No |

Goto 4.11 NO ECM POWER.

Using DVOM, measure resistance
between IAC connector [87B]
and Breakout Box.

WIRE COLOR | ECM

OJO

A BE/GN to 35
B BN/R to 36
c BK/PK to 18
D BK/O to 17

Does each wire measure 0.5 ohms or less?

YES

Turn ignition ON. With ECM still Repair poor connection
disconnected, check voltage on all at connectors [87B] or
four terminals at connector [87B]. [78B] or repair open wire
Is voltage present? in harness.
I
-—q.\l Clear DTCs using speedometer self diagnostics.
{ ) See 4.6 SPEEDOMET_ER S_ELF DIAGNOSTICS. Repair short Go to Idle Air
N /' Confirm proper operation with no check engine to voltage. Control: (Part 2 of
= lamp. 2) DTC P0505.
fc01213_en
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Idle Air Control (Part 2 of 2): DTC P0505

Continued from Idle Air Control: (Part 1 of 2)
DTC P0505 .

Turn ignition OFF. Measure resistance between
each terminal on connector [87B] and ground.

Is resistance greater than
1 megohm for all terminals?

Inspect ECM Repair short

connections. to ground.
Connections OK?

YES NO

Replace ECM. Repair ECM
Reprogram and learn connections.

password.

; : Clear DTCs using speedometer self diagnostics.
d | See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

-y Confirm proper operation with no check engine
lamp.

fc01214_en
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MISFIRE AT IDLE OR UNDER LOAD

4.17

GENERAL
Misfire at Idle or Under Load

e Battery condition and connections may also cause misfires.
See Battery in the Service Manual for more information.

e Fuel system problems may also cause misfires. Consult
4.15 FUEL PRESSURE TEST and then see symptom
tables under 4.5 INITIAL DIAGNOSTIC CHECK: EFI.

*  Mechanical problems with the engine may cause misfires.
See Service Manual for more information.

*  Vehicle modifications including intake and exhaust may
cause misfires.

DIAGNOSTICS

PART NUMBER TOOL NAME
HD-26792 SPARK TESTER

HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

AWARNING

Wipe up spilled fuel and dispose of rags in a suitable
manner. An open spark around gasoline could cause a
fire or explosion, resulting in death or serious injury.
(00518b)

1. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.

NOTE
Engine will not spark with both spark plugs removed. When
checking for spark, use SPARK TESTER (Part No. HD-26792)
with both plugs installed.

2. SeeFigure 4-34. A SPARK TESTER (Part No. HD-26792)
must be used to verify adequate secondary voltage
(25,000 volts) at the spark plug.

a. Turn Ignition Switch OFF.

b. Remove spark plug cable from spark plug. Visually
check plug condition.

c. Attach cable to SPARK TESTER. Clip tester to cyl-
inder head bolt.

d. While cranking engine, watch for spark to jump tester
gap on leads.

e. Reinstall and repeat procedure on other spark plug
cable.
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Table 4-18. Spark Plug Cables

SPECIFICATION FRONT REAR
Length in. 7.0-7.25 22.9-23.1
Length mm 177.8-184.2 580.9-587.5
Resistance-ohms 21K-58K 68.6K-185K

3. Perform spark plug cable resistance test.

a. Remove spark plug cable from spark plug and ignition
coil. For best results, use a needle nose pliers for
removal/installation on coil. Gently grasp cable as
close to terminals as possible.

b. Using an ohmmeter, touch probes to terminals on
each end plug cable.

c. Compare resistance values to Table 4-18. Replace
cables not meeting specifications. Reinstall and repeat
procedure on other spark plug cable.

4. If carbon tracking is evident on outside of coil towers,
replace ignition coil and inspect spark plug cables. Cables
must be clean and tight. Excessive cable resistance or
faulty connections can cause coil damage.

5. This test can also be performed by substituting a known
good coil for one causing the no spark condition. The coil
does not require full installation to be functional. Verify
faulty coil by performing resistance test. See Ignition Coil
in the Service Manual.

6. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B) , red pin probe and patch cord to relay and gray
pin probe and patch cord to the coil connector [83B].

ed02012

Figure 4-34. Spark Tester
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Figure 4-35. Ignition Coil Circuit Diagram
Table 4-19. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[33] Ignition switch - Right side of frame behind neck
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[83] Ignition coil 4-place Delphi Back of coil
[84] Front injector 2-place Delphi, black Top of intake manifold
[85] Rear injector 2-place Delphi, black Top of intake manifold
[119] System relay 5-place Amp Under left side cover

2008 Sportster Diagnostics: Engine Management 4-59




Table 4-19. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[128] Starter solenoid Locking spade terminal,|Starter solenoid
white
[141] Fuel pump 4-place Molex Left side, in front of fuse/relay blocks
[145] Engine harness 16-place Molex Under seat
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Misfire at Idle or Under Load (Part 1 of 3)

Is fuel contaminated?

ves [ o |

Drain and flush Connect Breakout Box. Check for
tank. Refill with continuity between terminal “10 “of ECM
fresh fuel. @ and battery negative and terminal “28” of
ECM and battery negative. Resistance
should be less than 1 ohm. Is it?

s

Use spark tester to check Locate and repair poor
@ cables. Did spark jump ground connection.
tester gap?

|
=

Check resistance of each spark plug
cable that did not fire the spark tester.

Check for:
« Faulty, worn or cracked spark plug(s). Also, check for faulty plug wire
« Plug fouling due to engine ! connections
mechanical fault.

« Faulty or poor connection at plug or coil.

and wires for carbon tracking.
Are spark plug cables OK?

YES NO

Coils should be free Replace
@ of carbon tracking. faulty spark plug cables.
Are they?

I

Switch coil with unit ~ Replace
known to be good. ignition caoil.
Re-perform spark test.

Did spark jump gap
during engine cranking?

OJ0

NO STOP

EES

Original ignition coil
is faulty. Replace

Go to Misfire At
Idle Or Under Load
(Part 2 of 3).

fc01215_en
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Misfire at Idle or Under Load (Part 2 of 3)

Continued from Misfire at Idle or Under
Load (Part 1 of 3).

@ Measure resistance between relay
terminal “87” and coil connector [83B]
terminal “A” (Y/GN) wire. Wiggle harness.
Is resistance continuously less than 0.5 ohms?

ves [ no |

Reassemble coil and fuel tank. Measure ‘Find source of
voltage drop between battery (positive intermittent and
lead) and terminal “87” (negative lead) on repair.

System Relay with engine running.
Is voltage drop less than 1.0 volt?

Problem fuel related. Refer to Table Repeat voltage drop test after moving
4-5. Engine Performance Problems negative lead to terminal “30".
under 4.5 INITIAL DIAGNOSTIC With engine running, is voltage drop less
CHECK: EFI. than 1.0 volt?

|

Repeat voltage drop test after
Replace system moving negative lead to 15 amp ECM
relay. fuse (BE/GY) wire.
With engine running, is voltage drop less
than 1.0
YES NO

Repeat voltage drop test after
moving negative lead to 15 amp ECM
Repair (BE/GY) wire. fuse (R) wire.

With engine running, is voltage drop less
than 1.0 volt?

YES [ no ]

Replace 15 amp
ECM fuse. STOP

Go to Misfire at Idle or
Under Load (Part 3 of 3).

fc01216_en
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Misfire at Idle or Under Load (Part 3 of 3)

Continued from Misfire at Idle or Under
Load (Part 2 of 3).

Repeat voltage drop test after
moving negative lead to 30 amp Main fuse (left
side). With engine running, is voltage drop less
than 1.0 volt?

Check terminal
or repair wire.

[ ]

Repeat voltage drop test after
moving negative lead to 30 amp
Main fuse (right side). With engine
running, is voltage drop less than
1.0 volt?

YES

[ vo ]

Check terminal
or replace
Main fuse.

Repeat voltage drop test after
moving negative lead to starter
motor battery terminal. With engine
running, is voltage drop less than
1.0 volt?

YES

Repair wire
between main
fuse and starter
motor.

[vo ]

Repair or replace
battery cable.

fc01217_en
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DTC P0107, PO108, PO112, PO113

4.18

GENERAL

See Figure 4-36. The Temperature Manifold Absolute Pressure
(TMAP) sensor provides the functions of both an Intake Air
Temperature (IAT) sensor and a Manifold Absolute Pressure
(MAP) sensor in one unit.

The TMAP sensor is supplied 5 volts from ECM terminal "14"
and sends IAT and MAP signals back to ECM terminals "7"
and "25" respectively.

MAP Signal

The MAP signal varies in accordance with engine vacuum and
atmospheric barometric pressure. Changes in barometric
pressure are influenced by weather and altitude.

IAT Signal

The IAT portion of the TMAP sensor is a thermistor device,
meaning that at a specific temperature, it will have a specific
resistance across its terminals. As this resistance varies, so
does the voltage on terminal "7" of the ECM.

e At high temperatures, the resistance of the IAT sensor is
very low, which effectively lowers the signal voltage on
terminal "7".

e Atlow temperatures, the resistance is very high, allowing
the voltage to rise close to 5 volts.

The ECM monitors this voltage to compensate for various
operating conditions.

Table 4-20. Code Description

DTC DESCRIPTION
P0107 MAP sensor open/low
P0108 MAP sensor high
P0112 IAT sensor voltage low
P0113 IAT sensor open/high
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Figure 4-36. TMAP Sensor

DIAGNOSTICS

PART NUMBER TOOL NAME
HD-23738 VACUUM PUMP

HD-41404-B HARNESS CONNECTOR TEST KIT
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX

HD-43876 BREAKOUT BOX

Diagnostic Tips: MAP Sensor

« DTC P0107 or P0108 will set if the MAP sensor signal is
out of range. DTC P0108 can only be detected with the
engine running.

e MAP sensor output check. Using the VACUUM
PUMP (Part No. HD-23738), apply a vacuum to the pres-

sure port of the TMAP sensor. The MAP signal voltage
should lower as the vacuum is applied.

«  The TMAP, Jiffy Stand, and TP sensors are connected to
the same reference line (+5V Vref). If the reference line
goes to ground or open, multiple codes will be set (DTC
P0107, P0108, P0122, P0123).

Diagnostic Notes: MAP Sensor

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probes and patch cords.




Diagnostic Tips: IAT Sensor

Check the following conditions:

Poor connection: Inspect ECM and harness connector
[78] for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor ter-
minal- to-wire connection and damaged harness.

Perform 4.8 WIGGLE TEST to locate intermittents: If
connections and harness check out OK, use a DVOM to
check the IAT sensor voltage reading while moving related
connectors and wiring harness. If the failure is induced,
the IAT sensor voltage reading will change.

Shifted sensor: Refer to Table 4-21. This table may be
used to test the intake air temperature sensor at various
temperature levels in order to evaluate the possibility of a
shifted (out-of-calibration) sensor which may result in
driveability problems.

An intermittent may be caused by a poor connection,
rubbed through wire insulation or a wire broken inside the
insulation.

NOTE

All voltage and resistance values are approximate (20%).
Measure IAT sensor resistance between ECM terminal "7" and
system ground (ECM terminal "26").

Table 4-21. IAT Sensor Table

TEMP °C |RESISTANCE| VOLTAGE TEMP °F
-20 29121 4.9 -4
-10 16599 4.8 14

0 9750 4.6 32
10 5970 4.3 50
20 3747 4.0 68
25 3000 3.8 77
30 2417 3.6 86
40 1598 3.1 104
50 1080 2.6 122
60 746 2.2 140
70 526 1.7 158
80 377 1.4 176
90 275 11 194
100 204 0.9 212

Diagnostic Notes: IAT Sensor

Each reference number below correlates to a circled number
on the flow chart(s).

1.

Connect BREAKOUT BOX (Part No. HD-43876) to EFI
wire harness only (leave ECM disconnected). See
4.7 BREAKOUT BOX: EFI.

Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probes and patch cords.

Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray socket probes and patch cords.

Replace TMAP sensor. See Service Manual.
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Figure 4-37. TMAP Sensor Circuit

Table 4-22. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[78] Electronic Control Module (ECM) 36-place Packard Under seat

[80] Temperature Manifold Absolute Pressure (TMAP) sensor | 4-place Packard Top of manifold
[145] Engine Harness 16-place Molex Under seat
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MAP Sensor (Part 1 of 2): DTC P0107, P0108

Connect Breakout Box. With ignition ON,
measure voltage between terminal “25”
and terminal “26” on Breakout Box.

With key ON, engine OFF, voltage must
be between 3.5 and 5.0 volts.
With key ON, engine running, voltage
must be between 1.5-3.0 volts at hot idle.
Does voltage fit specifications?

Perform 4.8 WIGGLE TEST
to check for intermittents.
Intermittents present?

NO

Go to MAP Sensor: (Part 2 of 2)

YES

To identify the source of intermittents,
start with box marked by Bold Asterisk
under MAP Sensor: DTC P0107, P0108
(Part 2 of 2).

Wiggle harness while watching DVOM.

DTC P0107, P0108.

Replace TMAP sensor. Clear diagnostic
trouble codes (DTCs) and road test. Did
check engine lamp illuminate and set
DTC P0107 or P01087?

Install original TMAP sensor.
Replace ECM (reprogram,
relearn) and road test again
to verify.

NO

System
now OK.

At some point in the flow chart you may be instructed
to jump directly to a the box with the bold asterisk.
Disregard the asterisk (but not the

instruction box) if your normal progression

through the chart brings you to this location.

—. Clear DTCs using speedometer self diagnostics.
@ \ See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
| ¢ Confirm proper operation with no check engine

= lamp.

fc01218_en
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MAP Sensor (Part 2 of 2): DTC P0107, P0108

© *

Continued from MAP Sensor (Part 1 of 2): DTC P0107,

P0108.

Check the 5 volt reference supply at the TMAP sensor
connector [80B]. With ignition ON, measure voltage
between terminal C (R/W) and terminal A (BK/W).
Voltage approximately 5.0 volts?

Connect Breakout Box to connector [78B]
leaving ECM disconnected. OPEN CHECK:
@ Measure resistance between TMAP

connector [80B] Terminal “D” and Breakout
Box cavity “25”".
Resistance less than 1 ohm?

NO.
Greater
than 6V.

Locate short to 12
volts on (R/W)
wire in wire
harness. Repair as
necessary.

NO.
Less
than 4.5V.

Connect Breakout Box to connector
[78B] leaving ECM disconnected.
Check continuity between TMAP
connector [80B] terminal “C” and
Breakout Box terminal “14”. Then

measure continuity between

TMAP connector [80B] terminal “A”
and Breakout Box terminal “26".

Resistance less than 1 ohm?

YES

SHORT CHECK: Measure

@ resistance between TMAP connector
terminal “D” and chassis ground.

Resistance greater than 1 megohm?

Locate and repair

open on (V/W)
wire.

=]

Replace TMAP sensor. See
Service Manual.

NO

Locate and repair

grounded (V/W)

wire.

YES

Check resistance
between TMAP
connector [80B]
terminal “C” and

Breakout Box
terminal “26".
Resistance greater
than 1 megohm?

Repair
open wire.

=]

Replace ECM.
Reprogram and
learn password.

Locate and repair
short between
(R/W) and (BK/W)

/'_"\ Clear DTCs using speedometer self diagnostics.
{ | See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

"\ - Confirm proper operation with no check engine
) lamp.

wires.

At some point in the flow chart you
may be instructed to jump directly
to a the box with the bold asterisk.
Disregard the asterisk (but not the
instruction box) if your normal progression
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you to this location.
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IAT Sensor (Part 1 of 2): DTC P0112, P0113

Connect Breakout Box to connector [78B] leaving
ECM disconnected. With engine at room temperature
(60-90° F or 16-32° C), use a DVOM to measure
@ resistance across terminal “7” and “26” on Breakout
Box.If engine is warm, refer to Table 4-21.
Resistance between 2.0k ohms and 5.0k ohms at room
temperature?

Connect ECM to Breakout Box.
Perform 4.8 WIGGLE TEST to
check for intermittents.
Intermittents present?

Go to |IAT Sensor: (Part 2 of 2)

DTC P0112, PO113.

Disconnect TMAP sensor
connector [80]. Turn ignition ON.
Using a DVOM, measure the
voltage between ECM terminal “7”
(positive) and terminal “26”
(negative) on Breakout Box.
Voltage approximately 5 volts?

NO. Less than
ves 47 ol

While wiggling harness, perform
steps marked by BOLD
ASTERISKS under IAT Sensor
(Part 2 of 2): DTC P0112, P0113.
Repair as necessary.

Replace TMAP sensor, clear codes With TMAP sensor disconnected, Unplug ECM leaving Breakout Box
and road test. disconnect ECM from Breakout Box. connected at vehicle harness.
Did check engine lamp illuminate Measure resistance between Measure voltage between
and set DTC P0112 or P0113? Breakout Box terminal “7” and terminal Breakout Box terminal “7” and
“10” or “28". terminals “10” or “28".
Resistance less than 1 megohm? Voltage 0 volts?
I I
YES NO YES NO YES NO
Install original IAT System Repair short to Replace ECM. Replace ECM. Examine IAT signal
sensor, replace ECM, OK. ground on Reprogram and Reprogram and wire (LGN/Y) for
perform password (LGN/Y) wire. learn password. learn password. short to voltage and
learning and road test. repair.

At some point in the flow chart you
* may be instructed to jump directly

to a the box with the bold asterisk.
Disregard the asterisk (but not the
instruction box) if your normal progression
through the chart brings

r.r"'_"\' Clear DTCs using speedometer self diagnostics. See 4.6 you to this location.

I { SPEEDOMETER SELF DIAGNOSTICS. Confirm proper

'@" operation with no check engine lamp.

fc01220_en
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IAT Sensor (Part 2 of 2): DTC P0112, P0113

Continued from
IAT Sensor: (Part 1 of 2) DTC P0112, P0113.

Disconnect TMAP sensor connector [80B] and
examine for damage.
Connector OK?

Using a DVOM, measure the resistance between TMAP sensor

Repair
connector [80B] Terminal B and ECM terminal “7” on Breakout Box.

connector.

© *

Resistance less than 1.0 ohm?
I

YES NO

Using a DVOM, measure the resistance between TMAP
sensor connector [80B] terminal “A” and ECM terminal Examine (LGN/Y) wire in harness

@ “26” on Breakout Box. for open circuit and repair.

Resistance less than 1.0 ohm?

Using a DVOM, measure the resistance between ECM Examine (BK/W) wire in harness
* terminal “7” and terminal “26” on Breakout Box. for open circuit and repair
Resistance greater than 1.0 megohm? p pair.

[

* Using a DVOM, measure the resistance between ECM
terminal “7” on Breakout Box and ground.
Resistance greater than 1.0 megohm?

Examine (LGN/Y) and (BK/W)
wires in harness for short between
these two circuits and repair.

Remove TMAP sensor and measure resistance Examine harmness
across the “A” and “B” terminals of the TMAP sensor
. . for short to ground
Directly with sensor at room temperature and repair
(60-90° F or 16-32° C), par.

Is resistance between 2.0k ohms and 5.0k ohms?
I

Perform 4.8 WIGGLE TEST on steps marked with a @ Replace
BOLD ASTERISK above to locate intermittents. TMAP sensor.

Repair as necessary.

At some point in the flow chart you may be

= Clear DTCs using speedometer self diagnostics. See 4.6 instructed to jump directly to a the box with the

f | SPEEDOMETER SELF DIAGNOSTICS. Confirm proper bold asterisk. Disregard the asterisk (but not the

X ! operation with no check engine instruction box) if your normal progression

R4 lamp. through the chart brings you to this location.
fc01221_en
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DTC P0O117, PO118

4.19

GENERAL
ET Sensor

The ECM supplies and monitors a voltage signal (terminal "6")
to one side of the Engine Temperature (ET) sensor. The other
side of the ET sensor is connected to a common sensor ground
(terminal "26") of the ECM.

See Figure 4-38. The ET sensor is a thermistor device, which
means that at a specific temperature it will have a specific
resistance across its terminals. As this resistance varies, so
does the voltage (terminal "6").

« At high temperatures, the resistance of the sensor is very
low, which effectively lowers the signal voltage on terminal
g

* Atlow temperatures, the resistance is very high, allowing
the voltage to rise close to 5 volts.

The ECM monitors this voltage to compensate for various
operating conditions. The ECM also uses the sensor input as
a reference for determining IAC pintle position.

ed02853

Figure 4-38. Engine Temperature Sensor

Table 4-23. Code Description

DTC DESCRIPTION
P0O117 ET sensor voltage low
P0118 ET sensor open/high
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX

Diagnostic Tips

Once the engine is started, the ET voltage should lower steadily
in two stages.

Check the following conditions:

e Poor connection: Inspect ECM and harness connector
[78] for backed out terminals, improper mating, broken

locks, improperly formed or damaged terminals, poor ter-
minal- to-wire connection and damaged harness.

e Perform 4.8 WIGGLE TEST to locate intermittents: If
connections and harness check out OK, use a DVOM to
check the engine temperature sensor voltage reading
while moving related connectors and wiring harness. If
the failure is induced, the engine temperature sensor
voltage reading will change.

»  Shifted sensor: Refer to Table 4-24. This table may be
used to test the engine temperature sensor at various
temperature levels in order to evaluate the possibility of a
shifted (out-of-calibration) sensor which may result in
driveability problems.

e An intermittent may be caused by a poor connection,
rubbed through wire insulation or a wire broken inside the
insulation.

NOTE

All voltage and resistance values are approximate (£20%).
Measure ET sensor resistance between ECM terminal "6" and
system ground (ECM terminal "26").

Table 4-24. ET Sensor Table

TEMP °C | RESIST- COLD HOT TEMP °F
ANCE VOLTAGE | VOLTAGE
-20 98936 4.9 -4
-10 56102 4.8 14
0 32957 4.5 32
10 20000 4.3 50
20 12511 3.9 68
25 10000 3.6 77
30 8045 3.4 86
40 5304 2.9 104
50 3577 2.4 122
60 2470 1.9 140
70 1739 15 158
80 1246 1.2 4.0 176
90 907.7 0.9 3.7 194
100 671.2 34 212
* Between 40-50° C the ECM changes scaling. Voltages for
ECT sensor will shift scales in that range. This provides proper
sensor resolution for all temperatures.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-43876) to EFI
wire harness only (leave ECM disconnected). See
4.7 BREAKOUT BOX: EFI.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probes and patch cords.
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3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 4. Replace ET sensor. See the Service Manual.
41404-B), gray socket probes and patch cords.

em01207

ET
Sensor

[S@A] 12

[90B]

i

BK/W

PK/Y

BKW=——== To TP, TMAP sensors and jiffy switch

BK/W

PK/Y

[78B]
A 6 26
/l\ 6 26
[78A] = o
?
ECM
Figure 4-39. ET Sensor Circuit
Table 4-25. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[90] Engine Temperature (ET) sensor 2-place Delphi Above throttle body, right side
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ET Sensor (Part 1 of 2): DTC P0117

Connect Breakout Box to connector [78B] leaving ECM
disconnected. With engine at room temperature (60-90° F
or 16-32° C), use a DVOM to measure resistance across
terminals “6” and “26” on Breakout Box. If engine
is warm, refer to Table 4-24.
Resistance between 8.0k ohms and 20k ohms?

Connect ECM to Breakout Box.
Perform 4.8 WIGGLE TEST to
check for intermittents.
Intermittents present?

Go to ET Sensor (Part 2 of 2):

m DTC P0117.
YES

Disconnect ET sensor connector
While wiggling harness, perform [90]. Turn ignition ON. Using a
steps marked by BOLD DVOM, measure the voltage
ASTERISKS under ET Sensor between terminal “6” (positive) and
(Part 2 of 2): DTC P0117. terminal “26” (negative) on
Repair as necessary. Breakout Box. Voltage
approximately 5 volts?

YES NO. Less than NO. Greater than
4.7 volts. 5.3 volts.
| |
Replace ET sensor, clear With ET sensor disconnected, Unplug ECM leaving Breakout Box
diagnostic trouble codes (DTCs) disconnect ECM connector [78B]. connected at vehicle harness.
and road test. Did check engine Measure resistance between terminal 6 Measure voltage between terminal
lamp illuminate and set DTC and terminals 10 or 28. Resistance less “6” and terminals “10” or “28”.
P0117 or P0118? than 1 megohm? Voltage 0 volts?

| YES | | NO | | YES | NO YES NO
Install original System Repair short to Replace ECM. Replace ECM. Examine ET signal
ET sensor, oK ground on Reprogram and Reprogram and wire (PK/Y) for
replace ECM, perform : PK/Y wire. learn password. learn password. short to voltage
password learning -
and road test. and repair

At some point in the flow chart you

/'_'\\ Clear DTCs using speedometer self diagnosti(_:s. See 4.6 * may be instructed to jump directly
'.@j SPEEI_DOMI_ETER SELF DIA_GNOSTICS. Confirm proper to a the box with the bold asterisk.
S/ operation with no check engine lamp. Disregard the asterisk (but not the
- instruction box) if your normal progression

through the chart brings
you to this location.

fc01222_en

2008 Sportster Diagnostics: Engine Management 4-73



ET Sensor (Part 2 of 2): DTC P0117

© *

© *
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Continued from
ET Sensor (Part 1 of 2): DTC P0117.

Disconnect ET sensor connector [90B]
and examine for damage.
Connector OK?

YES

Using a DVOM, measure the resistance
between ET sensor connector [90B] terminal “1” and
ECM terminal “6” on Breakout Box.
Resistance less than 1.0 ohm?

YES

H

o

Using a DVOM, measure the resistance
between ET sensor connector [90B] terminal “2” and
ECM terminal “26” on Breakout Box.
Resistance less than 1.0 ohm?

Examine (PK/Y) wire in harness
for open circuit and repair.

YES

N

H

Repair
connector.

Using a DVOM, measure the resistance between ECM
terminal “6” and terminal “26” on Breakout Box.
Resistance greater than 1.0 megohm?

Examine (BK/W) wire in harness
for open circuit and repair.

YES

Using a DVOM, measure the resistance between ECM
terminal “6” on Breakout Box and ground.
Resistance greater than 1.0 megohm?

N

H

Examine (PK/Y) and (BK/W) wires
in harness for short between these
two circuits and repair

YES

Remove ET sensor and measure resistance across the
terminals of the ET sensor directly. Again, with sensor
at room temperature (60-90 F or 16-32 C).

Is resistance between 8.0k ohms and 20k ohms?

N

l

Examine harness
for short to ground
and repair.

YES

Perform 4.8 WIGGLE TEST on steps marked with a
BOLD ASTERISK above to locate intermittents.
Repair as necessary.

f \II Clear DTCs using speedometer self diagnostics. See 4.6
\ /' SPEEDOMETER SELF DIAGNOSTICS. Confirm proper

= operation with no check engine lamp.

H

o

@ Replace
ET sensor.

At some point in the flow chart
you may be instructed to jump

directly to a the box with the bold
asterisk. Disregard the asterisk
(but not the instruction box) if your

normal progression through the
chart brings you to this location.
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DTC P0122, PO123

4.20

GENERAL

Throttle Position (TP) Sensor

The ECM supplies a 5 volt signal (terminal "14") to the Throttle
Position (TP) sensor. The TP sensor sends a signal back to
the ECM (terminal "24"). The returned signal varies in voltage
according to throttle position.

e Atidle (closed throttle), the signal is typically in the range
of 0.20-0.80 volts.

* At wide open throttle, the signal is normally 4.0-4.9 volts.

A DTC P0122 or P0123 will set if the TP sensor voltage signal
does not fall within the acceptable range.

Table 4-26. Code Description

DTC DESCRIPTION

P0122 TP sensor open/low

P0123 TP sensor high

ed02854

Figure 4-40. Throttle Position (TP) Sensor Location

DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

HD-43876 BREAKOUT BOX

Diagnostic Tips

The DVOM reads throttle position in volts. Voltage should
increase at a steady rate as the throttle is moved from idle to

wide open. A short to ground or open on the (GY/V) or (R/W)
wires also will resultin a DTC P0122. A short to ground or open
on the (R/W) wire (+5v REF) sets multiple codes as described
below.

NOTES

The TMAP, Jiffy Stand, and TP sensors are connected to the
same reference line (+5V Vref). If the reference line goes to
ground or open, multiple codes will be set (DTC P0107, P0108,
P0122, P0123, P1501, P1502). Start with the trouble code
having the lowest ranking value.

Check for the following conditions:

* Poor Connection: Inspect ECM and harness connector
[78B] for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor ter-
minal- to-wire connection and damaged harness.

e Perform 4.8 WIGGLE TEST to locate intermittents: If
connections and harness check out OK, monitor TP sensor
voltage using a DVOM while moving related connectors
and wiring harness. If the failure is induced, the TP sensor
voltage reading will change.

e TP sensor scaling: Observe the TP sensor voltage display
while opening the throttle with engine stopped and Ignition
Switch ON. Display should vary from closed TP sensor
voltage (when throttle is closed) to greater than 4.0 volts
(when throttle is held wide open). As the throttle is slowly
moved, the voltage should change gradually without spikes
or low voltages being observed.

*  Check TP sensor voltage reading with DVOM. If TP sensor
is equal to or greater than 3.8 volts then the system is in
"clear flood" mode and engine will not start. While spark
is present, fuel is shut off. Problem can be mechanical,
such as stuck throttle cables.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connecta BREAKOUT BOX (Part No. HD-43876) between
EFI wire harness and ECM before measuring voltage. See
4.7 BREAKOUT BOX: EFI. Using a DVOM to measure
voltage, take reading across terminal "24" (positive lead)
and terminal "26" (negative lead) on Breakout Box.

Replace TP sensor. See Service Manual.

3. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probes and patch cords.
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SV sensor power

TP sensor input

5V sensor ground

ECM

Figure 4-41. TP Sensor Circuit

Table 4-27. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION

[78] Electronic Control Module (ECM) 36-place Packard Under seat

[88] Throttle position (TP) sensor 3-place Delphi Behind air cleaner backing plate
[145] Engine harness 16-place Molex Under seat
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TP Sensor (Part 1 of 2): DTC P0122, P0123

With ignition key ON, measure TP sensor voltage while
gradually opening throttle. Does voltage increase
steadily with no spikes or low voltages from 0.2-0.8 volts
at idle (closed throttle) to 4.0-4.9 volts at wide open
throttle?

[ ]
Check engine lamp ON Voltage is Low voltage
continuously and greater than or spikes
DTC P0122 or P0123 4.95 volts. observed.
the only one set?

Unplug TP sensor connector [88B]
and measure voltage between
terminal “B” (+) and terminal “A” (-)
with ignition ON.

Is reading 4.8-5.0 volts?

5 =

YES

Perform 4.8 WIGGLE
TEST to check for
intermittents.
Intermittents present?

Go to TP Sensor
(Part 2 of 2): DTC
P0122, P0123.

Replace ECM.
Reprogram and
learn password.

Disconnect ECM from Measure
| Breakout Box. Check ;

! Resistance

resistance between ECM between TP
YES terminal “24” on Breakout Box | | oo conn e or
to chassis ground. Greater [88B]
2 :
than 1 megohm? terminal “B” to

While wiggling harness,
start with the first step of
TP Sensor (Part 2 of 2):

Replace TP sensor, clear
codes and road test.
Did check engine lamp

ECM terminal “14”
on Breakout Box.

®

Less than
1.0 ohm?

illuminate and set DTC
P0122 or P0123?

DTC P0122, P0123
(marked by BOLD

ASTERISKH). Replace Find short to
Repair as necessary. @
i Y TP sensor. ground on (GY/V)
signal wire.
YES NO
YES NO
Install original System
TP sensor, replace ECM OK. _ -
(reprogram and learn ) Repair open _Repaur open
password) and road test. in (BK/W) wire. in (R/IW) wire.

At some point in the flow chart you

may be instructed to jump directly

to a the box with the bold asterisk.
Disregard the asterisk (but not the
instruction box) if your normal progression
through the chart brings

you to this location.

/- 5\, Clear DTCs using speedometer self diagnostics. See 4.6
l | SPEEDOMETER SELF DIAGNOSTICS. Confirm proper
\___,/'l operation with no check engine lamp.

fc01224_en
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TP Sensor (Part 2 of 2): DTC P0122, P0123

Continued from TP Sensor (Part 1 of 2) DTC P0122,
P0123.

* With ignition key OFF, disconnect ECM connector
[78B]. Turn ignition key ON. Voltage greater than 0
volts across terminal “24” and terminal “26” on Breakout

Box?
YES NO
Repair short Measure resistance
between (GY/V) signal between ECM terminal
wire and 12 volts. “24” on Breakout Box and
TP sensor connector [88B]
terminal “C”.
Less than 0.5 ohm?
Measure resistance from Repair open
TP sensor connector [88B] . (GYN?
terminal “C” to terminal “B". signal wire.
Less than 1.0 megohm?

4-78 2008 Sportster Diagnostics:

s o]

i Replace
Repair short @
between (R/W) and TP sensor.

(GY/IV) signal wire.

At some point in the flow chart you
may be instructed to jump directly to
a the box with the bold asterisk.
Disregard the asterisk (but not the
instruction box) if your normal
progression through the chart brings
you to this location.

Clear DTCs using speedometer self diagnostics. See 4.6
| SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with
no check engine lamp.

fc01225_en
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DTC P0131, P0132, P0134, P0151, P0152, PO154

4.21

GENERAL DIAGNOSTICS
Oxygen Sensor PART NUMBER TOOL NAME
See Figure 4-42. The Oxygen (O,) sensor provides a signal HD-43876 BREAKOUT BOX

to the ECM which indicates whether the engine is running rich
or lean.

e ADTCPO0131 (front) or P0151 (rear) is set when the ECM
detects an excessively lean condition for a specified length
of time. DTCs may also set if O, sensor fails.

e ADTCP0132 (front) or P0152 (rear) is set when the ECM
detects an excessively rich condition for a specified length
of time. DTCs may also set if O, sensor fails.

A DTC P0134 is set when the front O, sensor circuit is
open or sensor is too cold to respond. A DTC P0154 is
set when the rear O, sensor circuit is open or sensor is
too cold to respond.

When the air/fuel mixture is ideal, approximately 14.6 parts air
to 1 part fuel, the voltage will be approximately 0.45V.

Table 4-28. Code Description

DTC DESCRIPTION
P0131 |Front O, sensor low or engine running lean
P0132 |Engine running rich
P0134 |Front O, sensor open/not responding/high
P0151 |Rear O, sensor low or engine running lean
P0152 |Engine running rich
P0154 |Rear O, sensor open/not responding/high

ed02856

Figure 4-42. Oxygen Sensor

Diagnostic Tips

Diagnostic codes for the O, sensor may be seen during the
vehicle break-in period. The O, sensor diagnostic codes will
not illuminate the check engine lamp for current or historic
codes and will only be indicated by Digital Technician or
speedometer self diagnostics. If the diagnostic codes are
reported during the break-in period, clear or ignore the codes
until the break-in period is completed. All historic O, sensor
diagnostic codes are to be ignored and cleared.

The DVOM displays the signal from the O, sensor in volts. This
voltage will have an average value tending towards lean, rich
or ideal value depending on operating temperature of the
engine, engine speed and throttle position. An open/short to
voltage or short to ground in the (PK/O) wire (front) and
(PK/GN) wire (rear) will cause the engine to run rich (short to
ground) or lean (short to voltage) until fault is detected. Once
fault is detected, vehicle will run in open loop.

Check for the following conditions:

e Poor connection. Inspect the ECM harness connector
[78], fuel injector connectors [84, 85] and O, sensor con-
nector wiring for backed out terminals, improper mating,
broken locks, improperly formed or damaged terminals,
poor terminal-to-wire connection and damaged harness.

e Dirty/stuck open injectors. The motorcycle may run lean
(dirty/clogged injectors) or rich (stuck open injectors) if
there is an injector problem. This could also cause poor
fuel economy and performance.

* Loose oxygen sensor. If the O, sensor is loose, engine
performance may be affected. This could also show up
as a slow changing O, sensor voltage.

* Loose/leaking exhaust. This can cause a poor ground
connection for sensor or allow fresh air into the exhaust
system. If fresh air enters exhaust system, the O, sensor
will read a lean condition, causing the system to go rich.

* Engine misfire. See 4.17 MISFIRE AT IDLE OR UNDER
LOAD.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connecta BREAKOUT BOX (Part No. HD-43876) between
EFI wire harness and ECM before measuring voltage. See
4.7 BREAKOUT BOX: EFI.

2. 5 volts is typical for a cold engine. Once the O, sensors
are up to operating temperature, typical voltage is 0.45
volt.

3. See 4.9 INTAKE LEAK TEST.
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Figure 4-43. Oxygen Sensor
Table 4-29. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[137] Rear oxygen sensor 2-place Amp H-bracket
[138] Front oxygen sensor 2-place Amp Voltage regulator electrical caddy
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Oxygen Sensor (Part 1 of 3): DTC P0131, P0132, P0134, P0151, P0152, P0154

OO

Disconnect O2 sensor from harness. Connect DVOM to terminal “8” (front, +)
and terminal “26” (-), “23” (rear, +) and terminal “26” (-) of connector [78]

(gray).

Turn ignition ON. Observe O2 voltage. Is it approximately 5.0 volts?

YES

Go to Oxygen Sensor
(Part 2 of 3): DTC
P0131, P0132, P0134,
P0151, P0152, P0154.

®

NO.
0 volts.

Install Breakout Box (HD-43876)
leaving ECM [78] disconnected
from the Breakout Box. Measure
continuity to ground on terminal
“8” (front) or terminal “23” (rear).

Is continuity present?

®

NO.
Greater than
5 volts.

Install Breakout Box (HD-43876)
leaving ECM [78] disconnected
from the Breakout Box.

Is voltage present?

YES NO YES NO
Locate and repair Inspect (PK/O) (front)
short to ground on Replace ECM. and/or (PK/GN) (rear) Replace ECM.

(PK/O) (front) and/or

(PK/GN) (rear) wire.

See Service Manual.

wire. for shorts to
voltage and repair.

See Service Manual.

l/"_“‘\l Clear DTCs using speedometer self diagnostics.
| See 4.6 SPEEDOMETER SELF DIAGNOSTICS Confirm
-~ proper operation with no check engine lamp

fc01226_en
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Oxygen Sensor (Part 2 of 3): DTC P0131, P0132, P0134, P0151, P0152, P0154

Continued from Oxygen Sensor (Part 1 of 3): DTC P0131,
P0132, P0134, P0151, P0152, P0154.

Turn ignition OFF and reconnect O2 sensor. Turn ignition ON
and start engine. Allow engine to reach operating temperature.
With engine idling, does voltage at terminal “8” (+) and
terminal “26” (-) (front) and terminal “23” (+) and terminal “26”
(-) (rear) quickly fluctuate between 0 and 1.0 volts?

NO. NO.
0.0-0.4 volts. 0.6-1.0 volts.

Perform 4.15
FUEL PRESSURE
TEST. Pressure

Perform 4.15
FUEL PRESSURE
TEST. Pressure

NO.

Slow or no change.

Check continuity between terminal
“8" [78] (front) and terminal “1”
[138] (front) or terminal “23” [78]

too low? too high? (rear) and ter_mir]al “1" [137] (rear). Go to Oxygen
I Continuity resent? Sensor (Part 3 of 3);
DTC P0131, P0132,
YES YES NO P0134, P0151,
m - YES NO P0152, P0154.
Repair low Check for Renl fuel Check for
pressure problem. restricted fuel filter eplace ulet injectors stuck
See 4.15 FUEL or fuel line. presssuresreg_u ator. open. See 4.22 Renlace 02
PRESSURE Restriction €€ Service DTC P0261, r? s
TEST. present? Manual. P0262, P0263, sensor. See
P0264. Retest. Service Manual.
Repair open
on (PK/O) (front)
IZ m and/or (PK/GN)
(rear) wire.
Replace fuel line Check for air leaks
or filter at induction
module. Air leak
present?

| SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation

YES

Fuel injectors may be
dirty. See Service
Manual.

{/_"“\ Clear DTCs using speedometer self diagnostics. See 4.6
|

k.4 __/’ with no check engine lamp.

4-82 2008 Sportster Diagnostics: Engine Management

fc01227_en



Oxygen Sensor (Part 3 of 3): DTC P0131, P0132, P0134, P0151, P0152, P0154

Continued from Oxygen Sensor (Part 2 of 3):
DTC P0131, P0132, P0134, P0151, P0152, P0154.

Check for intermittents by performing 4.8 WIGGLE
TEST starting from beginning of chart.

Intermittents present?

YES

Repair
as necessary.

=

Replace O2 sensor. See
Service Manual. Clear codes
and road test. Check for
DTCs. Did O2 sensor set
a P0131, P0132, P0134,
P0151, P0152 or P0154?

YES

Install original O2 sensor
and replace ECM. See
Service Manual.

Road test again to verify.

.
.g_ ;

[no ]

System
now OK.

Clear DTCs using speedometer self diagnostics. See 4.6
'I SPEEDOMETER SELF DIAGNOSTICS. Confirm proper

= operation with no check engine lamp.

fc01228_en
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DTC P0261, P0262, P0263, P0264

4.22

GENERAL
Fuel Injectors

The fuel injectors are solenoids that allow pressurized fuel into
the intake tract. The injectors are timed to the engine cycle and
triggered sequentially. The power for the injectors comes from
the system relay. The system relay also provides power for
the fuel pump and the ignition coil. The ECM provides the path
to ground to trigger the injectors.

NOTE

ECM fuse and system relay failures or wiring harness problems
will cause 12 volt power to be lost to both injectors, ignition
coils and fuel pump.

Table 4-30. Code Description

DTC DESCRIPTION

P0261 Front injector open/low

P0262 Front injector high

P0263 Rear injector open/low

P0264 Rear injector high
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

4-84 2008 Sportster Diagnostics: Engine Management

1. See Service Manual for all service information.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), purple pin probe and patch cord.

3. Connecta BREAKOUT BOX (Part No. HD-43876) between
EFI wire harness and ECM. See 4.7 BREAKOUT BOX:
EFL.

€d02060

Figure 4-44. Fuel Injector Test Lamp (Part No. HD-34730-2C)
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Figure 4-45. Fuel Injector Circuit
Table 4-31. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right hand controls 6-place Molex, black Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch, gray Under battery
[33] Ignition switch - Right side of frame behind neck
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[83] Ignition coil 4-place Delphi, black Back of coil, under fuel tank
[84] Front injector 2-place Delphi Beneath fuel tank
[85] Rear injector 2-place Delphi Beneath fuel tank
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Table 4-31. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION

[119] Relay/fuse block 5-place  Amp, spade ter-|Fuse/relay block, behind left side cover
minals

[141] Fuel pump and low fuel switch 4-place Molex, black Forward of relay/fuse blocks

[145] Engine harness 16-place Molex Under seat

4-86 2008 Sportster Diagnostics: Engine Management




Fuel Injectors (Part 1 of 3): DTC P0261, P0262, P0263, P0264

Is wire bail on connector securely
attached to the fuel injector?

YES

See Figure 4-44. Using Fuel
Injector Test Lamp, crank
engine. Does lamp flash?

Reconnect.

YES

Recheck connections.
Perform 4.8 WIGGLE TEST
to check for intermittents.
Intermittents present?

Check Terminal A (Y/GN)
wire on injector connector to
ground. Voltage equivalent
to battery voltage for 2

seconds after key ON?

oo

YES YES

Repair @

Measure resistance of suspect
injector across injector terminals.
Resistance 10.0-25.0 ohms?

intermittent.

Check for 12 volts at
terminal “87” of System
Relay during first 2 seconds
after key ON. Correct
voltage present?

Go to Fuel Injectors:
(Part 2 of 3) DTC
P0261, P0262, P0263,
P0264.

YES

_B

Check for loose
or corroded terminals
in harness.

Replace
injector.

®

[ no ] [no ]

System relay OK. Measure
resistance between terminal
“87" of System Relay and
terminal “A” (Y/GN) wire at
injector connector. Resistance
less than 0.5 ohm?

STOP

Go to Fuel Injectors:
(Part 3 of 3) DTC
P0261, P0262, P0263,

YES P0264.
Perform 4.8 WIGGLE Find and repair
TEST to check for bad connection
intermittents. Repair or open wire.
as necessary.

/"_ '“\\ Clear DTCs using speedometer self diagnostics. See 4.6
| | SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with no
_2¥ check engine lamp. c01229_en
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Continued from Fuel Injectors (Part 1 of 3): DTC
P0261, P0262, P0263, P0264.
FRONT INJECTOR: DTC P0261 or P0262.

Measure resistance between Breakout Box terminal
“21” (W/Y) wire and terminal “B” of front injector
connector [84B].

Fuel Injectors (Part 2 of 3): DTC P0261, P0262, P0263, P0264

Continued from Fuel Injectors (Part 1 of 3): DTC
P0261, P0262, P0263, P0264.
REAR INJECTOR: DTC P0263 or P0264.

Measure resistance between Breakout Box terminal
“19” (GN/GY) wire and terminal “B” of rear injector
connector [85B].

Resistance

less than 0.5 ohm?

Check for continuity between
terminal “10” and ground.

Repair open or
poor connection.

Front injector codes: Check
continuity between terminal “21”
and terminal “10". or
Rear injector codes: Check
continuity between terminal “19”
and terminal “10".

Continuity present?

Repair open

[ves ]

NO

Repair short
to ground.

Check for voltage with key on.

Front injector codes: Check
Breakout Box terminal “21".

Rear injector codes: Check
Breakout Box terminal “19”.

Voltage present after 2 seconds?

YES

to voltage.

Repair short

Replace ECM.

and learn password.

Reprogram

I,/”"“\' Clear DTCs using speedometer self diagnostics. See 4.6
| | SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with

I\_ = no check engine lamp.
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Fuel Injectors (Part 3 of 3): DTC P0261, P0262, P0263, P0264

Continued from Fuel Injectors (Part 2 of 3): DTC P0261,
P0262, P0263, P0264.

Check for 12 volts at terminal “30” of the system relay.
Correct voltage present?

v =

Check for 12 volts at terminal “86” Find and repair open on
@ of the System Relay. (BE/GY) wire between
Correct voltage present? fuse and relay.
YES [vo ]
Measure resistance between See 4.11 NO ECM
terminal “86" of the System POWER.

Relay and ECM terminal “13” on
Breakout Box.
Resistance less than 0.5 ohm?

YES NO

Measyre resistance between Find and repair
terminal “85" of the_System open on (W/BK)
Relay and ECM terminal “2” on
Breakout Box.
Resistance less than 0.5 ohm?

YES I:NO:I

wire.

Install known good relay. Find and repair
Does fuel pump run for first open on (GN/O)
2 seconds after key ON? wire.

NO
YES

Reinstall original
Replace relay. Replace ECM.
relay. Reprogram and

learn password.

lf"_'\\ Clear DTCs using speedometer self diagnostics. See 4.6
I | SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation
‘\__ _’_/' with no check engine lamp.

fc01231_en
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DTC P0O373, P0O374

4.23

GENERAL

CKP Sensor

See Figure 4-46. The Crankshaft Position (CKP) sensor (1) is
located on the front of the left engine crankcase. The sensor
harness connector [79] (3) is located under a protective boot
(2) behind the front left frame downtube.

If the CKP sensor signal is weak or absent, DTC P0373 or
P0374 will be set.

NOTE

If signal is not detected or cannot synchronize (DTC P0374),
engine will not start.

ed02855

1. CKP sensor
2. Protective boot
3. Connector [79] (under boot)

Table 4-32. Code Description

DTC DESCRIPTION
P0O373 CKP sensor intermittent
P0374 CKP sensor synch error
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

Figure 4-46. CKP Sensor Location
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Diagnostic Tips

* Engine must be cranked for more than five seconds
without CKP signal to set code.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-43876) to ECM
wire harness only (leave ECM disconnected). See
4.7 BREAKOUT BOX: EFI.

2. One megohm is very high resistance.

3. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), brown socket probes and patch cords.

4. Fortesting purposes, install sensor without running wiring
along normal path. Disconnect and route wiring properly
if system is now OK.
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Figure 4-47. CKP Sensor Circuit
Table 4-33. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[79] Crankshaft Position (CKP) sensor 2-place Mini-Deutsch Front of left crankcase

2008 Sportster Diagnostics: Engine Management 4-91




CKP Sensor: DTC P0373,

®
®

P0O374

Connect Breakout Box to harness only,
leaving ECM disconnected.
Measure resistance between terminals 30 and 28
and between terminals “12” and “28” on Breakout Box.
Resistance more than 1 megohm?

YES

Conditions found?

Check for intermittent connection, pinched or
damaged wires, and loose CKP sensor fasteners.

Repair as
necessary.

NO

ECM disconnected, measure resistance

terminals “30” and “28” on Breakout Box.

Disconnect connector [79]. Leaving
between terminals “12” and “28” and

Continuity to ground
(less than 1 megohm resistance)?

Connect DVOM to terminals “12" and “30”

engine.

on Breakout Box. Set DVOM to AC volts and crank

Does DVOM read 1 VAC minimum during cranking?

YES

With DVOM still connected,
check for intermittents using
4.8 WIGGLE TEST.

NO

1

Connect DVOM at Terminals “1” and “2” of
connector [79A].
Does DVOM read 1 VACminimum while

®

Repair short to Replace
ground on “R” or CKP sensor.
BK wire between See Service
connectors [78B] Manual.

and [79B].

Intermittents present? cranking?
I
st ooun gooa] [ ek oniny
necessary. CKP sensor. Clear “1" of connector [79B] Replace CKP
codes and retest. and terminal “30” on sensor. See
DTC P0373 or Service Manual.
PO374 set? Breakout Box.
i Continuity present?
[
YES o YES NO

Reinstall original

CKP sensor.
Replace ECM.
Reprogram and

Replace CKP
sensor

Repair open on (BK)

wire between terminal wire

learn password.

“2" of connector [79B]
and terminal “12” of
connector [78B].

and

Repair open on (R)
“1" of connector [79B]

connector [78B].

between terminal

terminal “30” of

/ \ Clear DTCs using speedometer self diagnostics. See 4.6
| | SPEEDOMETER SELF DIAGNOSTICS. Confirm proper operation with

\
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DTC P0501, P0O502

4.24

GENERAL

Vehicle Speed Sensor (VSS)

See Figure 4-48. The VSS is powered and monitored by the
ECM. The ECM processes the vehicle speed signal and
transmits this signal to the TSM/TSSM/ HFSM and speedo-
meter through serial data.

Table 4-34. Code Description

DTC DESCRIPTION
P0501 VSS low
P0502 VSS high/open

ed02857

Figure 4-48. Vehicle Speed Sensor and Connector

NOTE

The MAP, TP, Jiffy Stand, and VSS sensors are connected to
the same reference line (+5V Vref). If the reference line goes
to ground or open, multiple codes will be set (DTC P0107,
P0108, P0122, P0123, P0501, P0502, P01501, P01502). Start
with the trouble code having the lowest ranking value.

DIAGNOSTICS

PART NUMBER
HD-41404-B
HD-43876

TOOL NAME
HARNESS CONNECTOR TEST KIT
BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. The speedometer has a built-in diagnostic mode. See
2.3 SPEEDOMETER SELF DIAGNOSTICS.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), black pin probe and patch cord.

3. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.
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Figure 4-49. Vehicle Speed Sensor
Table 4-35. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[39] Speedometer 12-place Packard Back of speedometer
[65] Vehicle Speed Sensor (VSS) 3-place Delphi Rear of transmission case
[78] Electronic Control Module (ECM) 36-place Packard Under seat
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Vehicle Speed Sensor (Part 1 of 2): DTC P0501, P0502

®

Inspect connector [65].
Is connector mated properly?

YES NO

Remove and inspect vehicle speed sensor. Inspect | Mate connector [65] |
for debris and clean if necessary. Place speedometer ’
into diagnostic mode and clear diagnostic trouble codes.
Connect all circuits and ride motorcycle for approximately
1.0 mile (1.6 km). Check for speedometer function.
Speedometer functioning properly?

Check for continuity between terminal
System OK. @ “A” of connector [65B] (BK/R) wire and

&, Clear DTCs using speedometer self diagnostics. Check for continuity between terminal “C” -
|@ See 4.6 SPEEDOMETER SELF DIAGNOSTICS. of connector [65B] (BK) wire and ground. L‘(’é?x)a“%fg’zk;m?” on
! i i i i Continuity present? an wires
I(;cr):;lrm proper operation with no check engine between [785] and (655,

ground.
Continuity present?

NO
NO

Repair short to ground.

Check for continuity between terminal “A”

@ of connector [65B] (BK/R) wire and

terminal “14” of Breakout Box.
Continuity present?

YES NO

YES NO

Repair open on (BK) wire between
connector [65B] and ground.

Go to. Vehicle Speed
Sensor: (Part 2 of 2) DTC fc01233_en
P0501, P0502
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Vehicle Speed Sensor (Part 2 of 2): DTC P0501, P0502

Q)
@

Continued from Vehicle Speed Sensor: (Part 1 of
2) DTC P0501, P0502.

Check for continuity between terminal “B” of
connector [65B] (BK/BE) wire and terminal “33” of
Breakout Box.

Continuity present?

YES

Check for voltage at terminal “33” on breakout
box. Meter should read 4-6 volts when gear tooth
absent and 0-1 volts when gear tooth is present.

Does voltage fall within specifications?

Locate and repair open on
(BK/BE) wire between [78B]
and [65B].

Voltage fluctuates from high
(4.6 volts) to low (0-1 volts).

Battery voltage
present.

Locate and repair short to
voltage on (BK/BE) wire
between [78B] and [65B].

Replace ECM. Reprogram
and learn password.

No voltage present.

No voltage fluctuation from
high (4-6 volts) to low (0-1
volts).

Measure continuity to
ground from terminal “33" on
breakout box. Is resistance
less than 100 ohms?

Replace vehicle speed
sensor.

Locate and repair short to
ground on (BK/BE) wire
between [78B] and [65B].

Replace ECM. Reprogram
and learn password.
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_ Clear DTCs using speedometer self diagnostics.
|@ See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
" Confirm proper operation with no check engine

lamp.
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DTC P0562, PO563

4.25

GENERAL DIAGNOSTICS
Battery Voltage PART NUMBER TOOL NAME
See Figure 4-50. Battery voltage is monitored by the Electronic HD-43876 BREAKOUT BOX

Control Module (ECM) (terminal "13"). If the battery voltage
fails to meet normal operating parameters, a code is set.

NOTE

When either Diagnostic Trouble Code (DTC) P0562 or P0563
is set, the battery icon in the speedometer will illuminate.

« DTC P0562 is displayed when battery voltage is less than
12.2 volts at idle and voltage does not increase when
engine speed is greater than 2000 RPM.

< DTC P0563 is displayed when battery positive voltage is
greater than 15.0 volts for more than 4 seconds.

NOTES

*  Warm idle speed will be automatically increased if battery
voltage is low at idle.

e TSM/TSSM/HFSM problems may also set DTC P0562 or
P0563.

Table 4-36. Code Description

DTC DESCRIPTION
P0562
P0563

Battery voltage low

Battery voltage high

ed02845

Figure 4-50. System Relay

Diagnostic Tips

« Low voltage generally indicates a loose wire, corroded
connections, battery and/or a charging system problem.

*  Ahigh voltage condition may be caused by a faulty voltage
regulator.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Was battery allowed to discharge? Was battery drawn
down by a starting problem?

a. Yes.Charge battery.
b. No.See 1.7 CHARGING SYSTEM, Troubleshooting.

2. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.

3. Use DVOM with RPM Pick-up to check RPM on vehicles
without tachometers.

4. This checks for voltage drops in the ECM circuit.
a. Place (+) probe to battery positive terminal.

b. Place (-) probe to (W/BK) terminal on Breakout Box.

5.  Problem is most likely the ground connection at the frame.
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Figure 4-51. Ignition Coil Circuit
Table 4-37. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[33] Ignition switch - Right side of frame behind neck
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[119] System relay 5-place Amp Under left side cover
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Battery Voltage (Part 1 of 2): DTC P0562, P0563

Perform charging system tests.
Charging system OK?

®

]

Repair charging system.
See Section 1.7
CHARGING SYSTEM.

YES

Connect Breakout Box. Measure voltage on
Breakout Box between terminal “13” (+) and
terminal “10” (-) and again between terminal “13”
and terminal “28” (-) with engine running at
2000 RPM or higher for 10 seconds or longer.
Is voltage above 11.0 volts?

©

YES

System
OK.

With ignition ON, measure voltage drop
between battery positive (+) terminal
and Breakout Box terminal “13” (-).
Is voltage drop greater than 0.5 volt?

©

Check for voltage drop between battery

YES

With ignition OFF, measure resistance
between Breakout Box terminal “13”
and connector [22B] terminal “4”.

Is resistance greater than 1 ohm?

YES

negative (-) terminal and terminal “10” (+)
on Breakout Box connector and between
battery negative (-) terminal and terminal
“28” on Breakout Box.
Is voltage drop greater than 0.5 volt?

between ignition fuse and connector
[22B] terminal 3.
Is resistance greater than 1 ohm?

With ignition ON, measure resistance

YES

Repair open on (W/BK)
wire between [22B]
and [78B] or terminals.

Locate and repair
bad connection.

[es ]

STOP

Go to Battery Voltage: (Part
2 of 2) DTC P0562, P0563.

i

Inspect [22] for corrosion or
loose wires. If above conditions

stop switch.
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are not present, replace engine _

E'cz

Problem is intermittent.
Perform 4.8 WIGGLE
TEST. Locate and
repair bad connection.

O

Clear DTCs using speedometer self diagnostics.
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
Confirm proper operation with no check engine
lamp.

fc01235_en



Battery Voltage (Part 2 of 2): DTC P0562, P0563

Continued from Battery Voltage: (Part 1 of 2) DTC
P0562, P0563.

With ignition ON, measure voltage drop between battery
positive (+) terminal and (GY) terminal on 15 amp
ignition fuse (-).

Is voltage drop greater than 0.5 volt?

YES

With ignition ON, measure voltage drop
between battery positive (+) terminal and
(R/BK) terminal at 15 amp ignition fuse.
Is voltage drop greater than 0.5 volt?

i

Replace GY wire
or terminals.

YES

With ignition ON, measure voltage drop
between battery positive (+) and both fuse
terminals (-).

Is voltage drop greater than 0.5 volt?

it

Replace fuse or
fuse terminals.

YES

With ignition ON, measure voltage drop
between battery positive (+) terminal and
one fuse terminal (-).

Is voltage drop greater than 0.5 volt?

NO

i

Replace ignition
switch or terminals.

High resistance between
main fuse and battery.
Replace wire or terminals.

Clear DTCs using speedometer self diagnostics.
L See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
|@ Confirm proper operation with no check engine
lamp.
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DTC P0603, PO605

4.26

GENERAL DIAGNOSTICS

PART NUMBER TOOL NAME These codes are set under two conditions.

HD-44750 DIGITAL TECHNICIAN e« |f DTC P0603 or PO605 occur during normal operation,
- replace ECM. Reprogram and learn password.

ECM Failure

Refer to Table 4-38. The DTCs listed indicate a failure which
requires replacement of the ECM. See the Service Manual for
replacement information.

NOTE

After replacing ECM, reprogram, perform password learning
procedure and clear codes. ECM must be reprogrammed using
the DIGITAL TECHNICIAN (Part No. HD-44750). See your
dealer. Password learn procedure must also be performed.
See 3.25 TSM/HFSM: PASSWORD LEARN.

Table 4-38. Code Description

DTC DESCRIPTION

P0603 ECM EEPROM error

P0605 ECM flash error

e If DTC P0603 or PO605 occur during or after reprogram-
ming, perform the following:

DTC P0603

1. Clear DTCs.

2. Power down the vehicle. Wait 10 seconds.

3. Turn ignition ON.

4. Replace ECM if codes reappear.

DTC P0605

1. Clear DTCs.

2. Power down the vehicle.

3. Attempt to reprogram ECM using correct calibration.
4

Restart vehicle. If code reappears, replace ECM.
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DTC P1009, P1010

4.27

GENERAL

Password Problem

The ECM, TSM/ITSSM/HFSM and speedometer exchange
passwords during operation. An incorrect password or missing
password will set a diagnostic code.

NOTE

If the TSM/TSSM/HFSM is not connected to the wiring harness,
the vehicle will not start.

Table 4-39. Code Description

DTC DESCRIPTION
P1009 Incorrect password
P1010 Missing password
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. DTC P1009 may be set if a recent ECM or TSM/TSSM/
HFSM replacement did not follow the correct password
assignment procedure. See 3.25 TSM/HFSM: PASS-
WORD LEARN for details.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), black socket probes and patch cord.

3. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.

4. Historic codes DTC U1300 or DTC U1301 would also have
been set. Clear codes.

5. See the Service Manual for TSM/TSSM/HFSM replace-
ment. See 3.25 TSM/HFSM: PASSWORD LEARN,
Password Learning for the password learning procedure.
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Figure 4-52. Data Link Connector [91A]
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Figure 4-53. TSM/TSSM/HFSM
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Figure 4-54. Serial Data Circuit
Table 4-40. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch Under battery tray
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Under left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Password Problem: DTC P1009, P1010

Which diagnostic trouble
code was set?

DTC P1009.

Bad password.
Perform password learn.
See 3.25 TSM/HFSM:
PASSWORD LEARN.
DTC P1009 still exist?

DTC P1010.
No password.
Are there any
U-codes set?

Troubleshoot
lowest U-code.

Replace TSM/TSSM/HFSM System
@ and relearn password. OK.
System OK?

System

OK. @

Q)

NO

e

Remove ECM connector [78]. Check
for continuity to ground at data link
connector [91A] terminal “3".
Continuity present?

YES

Z |1
H

Check for battery voltage on terminal “3".
Battery voltage present?

Reinstall original Repair short
TSM/TSSM/HFSM. to ground.
Replace ECM.
Reprogram and relearn
password.
YES

©
©

Repair short
to voltage.

OO

Z |1
H

Test data link connector [91A]
terminal “3” against Breakout Box
terminal “5” for continuity.
Continuity present?

Replace TSM/TSSM/HFSM and
relearn password.
System OK?

Z 1 |
H

Inspect terminals
for damage or repair
opens as necessary.

Q)

YES

System
OK.

See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

- Clear DTCs using speedometer self diagnostics.
2

Confirm proper operation with no check engine

lamp.
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NO

Reinstall original TSM/TSSM/HFSM.
Replace ECM. Reprogram and
relearn password.
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DTC P1351, P1352, P1354, P1355

4.28

GENERAL
Ignition Coil

Ignition coil DTCs will set if the ignition coil primary voltage is
out of range. This could occur if there is an open coil or loss
of power to the coil. If front and rear DTCs are set simultan-
eously, it is likely a coil power failure or a coil failure.

The coil receives power from the system relay at the same
time that the fuel pump and injectors are activated. The system
relay is active for the first 2 seconds after the ignition switch is
turned ON and then shuts off until RPM is detected from the
CKP sensor, at which time it is reactivated. The ECM is
responsible for turning on the system relay by providing the
ground to activate the relay, which in turn powers the coil.

Table 4-41. Code Description

DTC DESCRIPTION

P1351 Front ignition coil open/low

P1352 Front ignition coil high/shorted

P1354 Rear ignition coil open/low

P1355 Rear ignition coil high/shorted
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-34730-2C FUEL INJECTOR TEST LAMP
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-41404-B HARNESS CONNECTOR TEST KIT
HD-43876 BREAKOUT BOX
HD-44687 IGNITION COIL CIRCUIT TEST

ADAPTER

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray pin probes and patch cord.

NOTE
Gently connect test lamp to connector [83B]. Forcefully inserting
test lamp will result in ignition connector terminal damage.

2. See Figure 4-55. Plug IGNITION COIL CIRCUIT TEST
ADAPTER (Part No. HD-44687) and FUEL INJECTOR
TEST LAMP (Part No. HD-34730-2C) into Breakout Box.
Note that cranking the engine with test lamp in place of
the ignition coil can sometimes cause a DTC P1351,
P1352, P1354 or P1355. This condition is normal and
does not by itself indicate a malfunction. DTCs must be
cleared if this condition occurs.

3.

Connect BREAKOUT BOX (Part No. HD-43876) between
EFI wire harness and ECM. See 4.7 BREAKOUT BOX:
EFL

Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray socket probes and patch cord.

ed02013

Figure 4-55. Ignition Coil Circuit Test

BNV e

Pin A: coil primary battery+
Pin B: coil primary battery+
Pin C: coil B primary
Pin D: coil A primary

PwbhPE

Figure 4-56. Ignition Coil Connector Terminals
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Figure 4-57. Ignition Coil Circuit
Table 4-42. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch, gray Under battery
[33] Ignition switch - Right side of frame behind neck
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[83] Ignition coil 4-place Delphi Back of coil
[84] Front injector 2-place Delphi, black Top of intake manifold
[85] Rear injector 2-place Delphi, black Top of intake manifold
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Table 4-42. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[119] System relay 5-place Amp Under left side cover

[141] Fuel pump and low fuel switch 4-place Molex, black Forward of relay/fuse blocks
[145] Engine harness 16-place Molex Under seat
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Ignition Coil (Part 1 of 2): DTC P1351, P1352, P1354, P1355

Disconnect coil connector [83]. Measure
voltage on terminal “A” of wire harness.
Voltage equal to battery voltage during

first 2 seconds after key ON?

NO
YES

Use Breakout Box and test
light for the next inspection.

Front coil codes: Check between
ECM terminal “29” and ECM terminal “13".

Go to Ignition Coil
(Part 2 of 2): DTC
P1351, P1352, P1354,

Rear coil codes: Check between
ECM terminal “11" and ECM terminal “13".

D

P1355. o
Does test lamp flash when engine is cranked?
YES NO
Measure coil resistance.
Front coil codes: Check between Measure voltage at system
coil terminal “A” and terminal “D”. relay terminal “30” (BE/GY) during
@ first 2 seconds after key ON.
Rear coil codes: Check between Voltage equivalent to battery
coil terminal “A” and terminal “C". voltage?
Resistance 0.3-0.7 ohms?
YES NO
YES NO i
Repair open wire or Check for multiple codes. See
connection on (BE/GY) wire. MULTIPLE DIAGNOSTIC
TROUBLE CODES under 4.4

CHECKING FOR DIAGNOSTIC

Replace coil. See
TROUBLE CODES: EFI.

Service Manual.

Go to Ignition Coil (Part
2 of 2): DTC P1351,
P1352, P1354, P1355.

=" Clear DTCs using speedometer self diagnostics.
f See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
" Confirm proper operation with no check engine lamp.

fc01238_en
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Ignition Coil (Part 2 of 2): DTC P1351, P1352, P1354, P1355

Continued from Ignition Coil: (Part 1 of 2) DTC
P1351, P1352, P1354, P1355.

Using Breakout Box, measure resistance between
ECM and coil terminals as follows.

S

oTC CoIL BREBAKOUT
TERMINAL OX
TERMINAL
P1351/ D 2
P1352 (BE/O wire)
P1353/ c "
P1354 (V/BE wire)

Resistance less than 0.5 ohms?

[

Perform 4.8 WIGGLE TEST
to check for intermittents.
Intermittents present?

Repair open wire
or connection.

Repair Check for continuity to ground.
intermittent.

Front coil codes: Check
Breakout Box terminal “29”.

Rear coil codes: Check
Breakout Box terminal “11".

Continuity present?

NO
YES

Check for voltage.
Repair short Front coil codes: Check
to ground. Breakout Box terminal “29”.
Rear coil codes: Check
Breakout Box terminal “11".
Voltage present?
= Clear DTCs using speedometer self diagnostics.
YES NO | See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
* Confirm proper operation with no check engine
lamp.
. Replace ECM.
R;s;zla(l)llrt:hgrt Reprogram and
ge. learn password.
fc01239_en
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DTC P1501, P1502

4.29

GENERAL
Jiffy Stand Sensor (HDI)

The Jiffy Stand Sensor utilizes a Hall effect sensor to monitor
Jiffy Stand position. When the Jiffy Stand is fully retracted the
sensor picks up the presence of the metal tab mounted to the
Jiffy Stand. The metal tab is moved away from the sensor as
the Jiffy Stand is extended. When the Jiffy Stand is extended
the engine will start and run only if the TSM/TSSM/HFSM
determines the transmission is in neutral. Otherwise the engine
will start and stall. This is done by monitoring the neutral switch
input to the TSM/TSSM/HFSM and communicating that input
over the serial data circuit to the Electronic Control Module
(ECM).

The Jiffy Stand Sensor also has a Fail Enable Mode. This mode
allows the engine to start and run if the system recognizes a
problem with the Jiffy Stand Sensor circuit. If a problem exists
or if the transmission is put in gear with the Jiffy Stand extended
the odometer will display "SIdE Stand". Code P1501 or P1502
will set if the Jiffy Stand Sensor circuits are out of range.

See Figure 4-58. The Jiffy Stand Sensor is powered and
monitored by the ECM. The ECM (terminal "14") supplies the
5V reference to the Jiffy Stand Sensor connector [133] (terminal
"1"). See Figure 4-59. The Jiffy Stand Sensor (terminal "2")
sends a signal back to the ECM (terminal "9"). This signal is
how the ECM determines if the Jiffy Stand is retracted or
extended. The Jiffy Stand Sensor (terminal "3") is grounded
through the Powertrain Ground Point [GND 1].

NOTE

The ECM supplies not only the Jiffy Stand Sensor but also the
Vehicle Speed Sensor (VSS), the Throttle Position (TP) Sensor,
and the TMAP Sensor with a 5V reference signal from terminal
"14".

Table 4-43. Code Description

DTC DESCRIPTION
P1501 Jiffy Stand Sensor low
P1502 Jiffy Stand Sensor high
DIAGNOSTICS

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Unplug the neutral switch connector [136]. Using a DVOM,
test for continuity to ground. When the transmission is in
neutral, continuity should exist. When the transmission is
in gear, there should not be continuity to ground through
the neutral switch.
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See the Service Manual for TSM/TSSM/HFSM replace-
ment. See 3.25 TSM/HFSM: PASSWORD LEARN,
Password Learning for the password learning procedure.

When the Jiffy Stand is retracted, voltage on terminal "9"
should be approximately 1.5-2V. When the Jiffy Stand is
extended, the voltage on terminal "9" should be approxim-
ately 4-4.5V.

Figure 4-58. Jiffy Stand Sensor

ed01248

Figure 4-59. Jiffy Stand Sensor Connector
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Jiffy Stand
Sensor
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[78A] D 9 14 28
= 5
£
ECM
Figure 4-60. Jiffy Stand Sensor Circuit
Table 4-44. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[78] Electronic Control Module (ECM) |36-place Packard Under seat
[133] Jiffy Stand Sensor 3-place Molex Left along frame toward front of
engine
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Side Stand Displayed on Odometer

Is the transmission in neutral?

YES

Doses the engine
start then stall?

NO

Place transmission in
Neutral.

YES

Go to STARTS THEN
STALLS Diagnostics.

NO

Check for DTCs.
Are any DTCs present?

YES

Go to appropriate DTC
Diagnostics.

NO

Is Neutral Lamp ON?

YES

Inspect the Jiffy Stand Sensor and the Jiffy Stand
for correct mounting and clearance to Jiffy Stand
tab (4.5mm) max.

Is switch and stand mounted correctly?

|
YES NO

NO

I

Measure continuity between [131B] (TN)

wire and [30B].
Is continuity present?

NO

Replace Jiffy Stand Install Jiffy Stand Locate and repair open
Sensor. Sensor or Jiffy Stand in Neutral switch
correctly. circuit. Test Neutral Switch.
@ Is Neutral Switch operating
correctly?
— Clear DTCs using speedometer self diagnostics. I
4 See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
l@ Confirm proper operation with no check engine YES m
lamp.
Replace TSM/TSSM/ Replace Neutral
HFSM. Switch.
fc01240_en

4-112 2008 Sportster Diagnostics: Engine Management




Jiffy Stand Sensor Low: DTC P1501

Disconnect Jiffy Stand Sensor connector. Turn Ignition Switch on.
Make sure the Engine Stop Switch is in the RUN position. Test
Terminal “1” of connector [133B] for voltage.

Is voltage present?

Locate and repair open in
(R/W) wire between
Check for DTC's. [133B] and [78B]
Did DTC P1501 clear or go to history
and P1502 set as a current DTC?

YES NO

Disconnect connector [78] Electronic Control Module (ECM).
Test circuit terminal “9” connector [78B] for continuity to ground.
Is continuity present?

Replace Jiffy Stand
Sensor.

[ ]

Locate and repair short to

ground. Replace (ECM).

Clear DTCs using speedometer self diagnostics.
; See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
I\@ Confirm proper operation with no check engine
" lamp.

fc01241_en
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Jiffy Stand Sensor High: DTC P1502

Disconnect Jiffy Stand Sensor connector. Test for continuity
between connector [133B] terminal “3” and ground.
Continuity present?

YES

Turn Ignition Switch on with
Engine Stop Switch in RUN. Test
for voltage on terminal “1”
connector [133B]

Is voltage present?

Locate and
repair open.

Is voltage
approximately 5V?

Continuity present?

Turn off Ignition Switch. Test for continuity from
connector [133B] terminal “1” to ground.

e ]

Turn off Ignition Switch. Connect
ECM Breakout Box (Part No. HD-
43876) to wiring harness connector
[78B] leaving ECM connector [78A]
disconnected. Test for continuity
from connector [78B] terminal “9” to
connector [133B] terminal “2”

Is continuity present?

Disconnect ECM. Measure

voltage at terminal 9 (+) on

Breakout box to ground (-).
Voltage present?

Locate and repair short
to ground.

[ ]

| Test for continuity from connector

[133B] terminal “1” to connector

Connect ECM Breakout Box (Part No.
HD-43876) to ECM connector [78A].
Connect Jiffy Stand Sensor connector
[133]. Test terminal “9” of the Breakout
Box for voltage with the Jiffy Stand
retracted and extended.

Are the voltages within the specification?

YES [78B] terminal “14”".
m Continuity present?
Locate and Replace Electronic
repair short to Control Module (ECM).
voltage. YES NO
-NO Replace
Electronic Loca_\te and
Control Module repair open.
Locate and (ECM).
repair open.

Replace Electronic
Control Module (ECM).

Replace Jiffy Stand
Sensor.

4-114 2008 Sportster Diagnostics: Engine Management

Clear DTCs using speedometer self diagnostics.
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

|@ Confirm proper operation with no check engine
lamp.
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DTC U1064, U1255

4.30

GENERAL
Loss of TSM/TSSM/HFSM Serial Data

The serial data connector provides a means for the Electronic
Control Module (ECM), TSM/TSSM/HFSM and speedometer
to communicate their current status. When all operating para-
meters on the serial data link are within specifications, a state
of health message is sent between the components. A Dia-
gnostic Trouble Code (DTC) U1064 indicates that the
TSM/TSSM/HFSM is not receiving this state of health message.
A DTC U1255 indicates that no messages were present during
power up of the current key cycle. A DTC U1064 indicates that
there was communication on the data bus since power up, but
communication was lost or interrupted during that key cycle.

Table 4-45. Code Description

DTC DESCRIPTION
u1064 Loss of TSM/TSSM/HFSM serial data
U1255 Serial data error/missing message
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX
HD-46601 SPEEDOMETER HARNESS ADAPTER

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) as fol-
lows:

a. Mate black socket housing on Breakout Box with
speedometer connector [39A] using SPEEDOMETER
HARNESS ADAPTER (Part No. HD-46601).

b. Mate black pin housing on Breakout Box with
speedometer harness connector [39B] using
SPEEDOMETER HARNESS ADAPTER (Part No. HD-
46601).

c. Mate gray socket housing on Breakout Box with
TSM/TSSM/HFSM connector [30A].

d. Mate gray pin housing on Breakout Box with harness
connector [30B].

=
ed02825

Figure 4-61. TSM/TSSM/HFSM Location

ed02982

o
SRc

1. Terminal 2: ground (BK)
2. Terminal 3: serial data (LGN/V)
3. Terminal 4: power (GY)

Figure 4-62. Data Link Connector
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Figure 4-63. Serial Data Circuit
Table 4-46. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Loss of TSM/TSSM/HFSM Serial Data: DTC U1064, U1255

Can you read TSM/TSSM/HFSM hardware part number?
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

NO or “No Rsp”
YES

Install Breakout Box on speedometer.
I_nsta!l Br.eakout Box on speedometgr. . @ Check for continuity between terminal “3”
While wiggling harness, check for continuity (gray) and terminal “2" (black) of Breakout Box
between terminal “3” (gray) and terminal “2” Continuity present?
(black) of Breakout Box.

Continuity present?

YES
[0 ]

Replace TSM/TSSM/HFSM. Repair open on

Repair intermittent Learn password. (LGN/V) wire.
on (LGN/V) wire.

Clear DTCs. Test ride.
Does DTC U1064
return?

Clear DTCs using speedometer self diagnostics.

YES - See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
NO | | Confirm proper operation with no check engine

lamp.

No trouble found.

Replace TSM/TSSM/HFSM.
Learn password.

fc01243_en
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DTC U1097, U1255

4.31

GENERAL
Loss of Speedometer Serial Data

The serial data connector provides a means for the speedo-
meter, Electronic Control Module (ECM) and TSM/TSSM/HFSM
to communicate their current status. When all operating para-
meters on the serial data link are within specifications, a state
of health message is sent between the components. A Dia-
gnostic Trouble Code (DTC) U1097 indicates that the
speedometer is not capable of sending this state of health
message. A DTC U1255 indicates that no messages were
present during power up of the current key cycle. ADTC U1097
indicates that there was communication on the data bus since
power up, but communication was lost or interrupted during
that key cycle.

Table 4-47. Code Description

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-43876) to wire
harness connector [78B]. Leave ECM [78A] disconnected.
See 4.7 BREAKOUT BOX: EFI.

Connect BREAKOUT BOX (Part No. HD-42682) (black)
to wire harness connector [39B] using SPEEDOMETER
HARNESS ADAPTER (Part No. HD-46601). Leave
speedometer [39A] disconnected. See 2.5 BREAKOUT
BOX: SPEEDOMETER/TACHOMETER.

n

DTC DESCRIPTION
u1097 Loss of all speedometer serial data (state
of health)

U1255 Missing message at speedometer
DIAGNOSTICS
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX
HD-43876 BREAKOUT BOX
HD-46601 SPEEDOMETER HARNESS ADAPTER

NOTE

If DTC is historic and not current, wiggle wire harness while
performing voltage and continuity tests to identify intermittents.
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Figure 4-64. Speedometer Connector [39] (Typical)
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Figure 4-65. Serial Data Circuit
Table 4-48. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM/HFSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Behind left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Loss of TSM/TSSM/HFSM Serial Data: DTC U1097, U1255

IMPORTANT:
Always start from

4.5 INITIAL DIAGNOSTIC CHECK: EFI.

Can you read ECM hardware part number?
See 4.6 SPEEDOMETER SELF DIAGNOSTICS.

©
Q)

YES

While wiggling harness, check for
continuity between ECM Breakout Box
terminal “5” and speedometer Breakout Box
terminal “2” (black).

Is continuity present?

NO
YES

Clear DTCs. Test Ride.
Did DTC U1097 return?

Repair intermittent on

(LGN/V) wire.

YES
NO
Replace speedometer. | | No trouble found. |
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NO or “No rsp”

and speedometer Breakout
Box terminal “2” (black).
Is continuity present?

@ Check for continuity between
ECM Breakout Box terminal “5”

YES NO

| Replace speedometer. | Repair open on

(LGN/V) wire.

— Clear DTCs using speedometer self diagnostics.
|. See 4.6 SPEEDOMETER SELF DIAGNOSTICS.
¥ Confirm proper operation with no check engine
lamp.
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AMP 1-PLACE CONNECTORS

Al

AMP 1-PLACE CONNECTOR REPAIR

PART NUMBER TOOL NAME
HD-38125-7 PACKARD TERMINAL CRIMPER
HD-39621-27 SOCKET TERMINAL TOOL
HD-39621-28 PIN TERMINAL REMOVER
General

Obtain the necessary tools to repair the connector or terminals.

For terminal crimping, use the PACKARD TERMINAL
CRIMPER (Part No. HD-38125-7).

Separating Pin and Socket Housings

Bend back the ears on the pin housing slightly and separate
the pin and socket halves of the connector.

Mating Pin and Socket Housings

Push the pin and socket halves of the connector together until
the latches click.

Removing Socket Terminals

1. See Figure A-1. Grasp the lead on the wire end of the
socket housing (1) and push the terminal forward toward
the mating end of the connector until it stops. This will
disengage the locking tang from the groove in the con-
nector.

2. Fitthe barrel (2) of the SOCKET TERMINAL TOOL (Part
No. HD-39621-27) over the socket.

3. While rotating the tool slightly, push until it bottoms (3) in
the socket housing.

4. Allow the plunger (4) to "back out" of the handle.

5. Holding the socket housing while keeping the tool firmly
bottomed (5), depress the plunger (6). The terminal (7)
pops out the wire end of the connector.

NOTE

If the terminal is not released from the socket housing, then
the terminal was not pushed forward far enough before place-
ment of the tool or the tool was not bottomed in the connector
housing.

Installing Socket Terminal

1. Note the lip at the middle of the socket housing. One side
of the lip is flat while the other side is tapered. Insert the
wire terminal into the socket housing on the flat (lip) side.

2. Push the lead into the socket housing until it stops. A click
is heard when the terminal is properly seated.

3. Gently tug on the lead to verify that the terminal is locked
in place.
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Socket housing

Barrel

Barrel bottomed in connector
Plunger "backed out"

Hold barrel bottomed
Plunger pressed

Socket terminal

Connector lip

NGO A~WNE

Figure A-1. Socket Terminal Tool (HD-39621-27)

Removing Pin Terminal

1. Grasp the lead on the wire end of the pin housing and
push the terminal forward toward the mating end of the
connector until it stops. This will disengage the locking
tang from the groove in the connector.
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2.

See Figure A-2.

a.

Fit the barrel of the PIN TERMINAL REMOVER (Part
No. HD-39621-28) over the pin, and while rotating
the tool slightly, push until it bottoms in the housing.
Allow the plunger to "back out" of the handle.

Holding the pin housing while keeping the tool firmly
bottomed, depress the plunger. The terminal pops
out the wire end of the connector.

NOTE

If the terminal is not released from the pin housing, then the
terminal was not pushed forward far enough before placement
of the tool or the tool was not bottomed in the connector

housing.

Installing Pin Terminal

1.

Push the lead into the pin housing until it stops. A click is
heard when the terminal is properly seated.

Gently tug on the lead to verify that the terminal is locked
in place.
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Pin housing

Barrel

Barrel bottomed in connector
Plunger backed out of the handle
Depressed plunger

Pin terminal

Figure A-2. AMP Pin Terminal Remover (HD-39621-28)
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AMP MULTILOCK CONNECTORS

AMP MULTILOCK CONNECTOR REPAIR

TOOL NAME
AMP MULTILOCK CRIMPER

PART NUMBER
HD-41609

General

AMP Multilock connectors are found between wire harnesses
and component wiring and may be either floating or anchored
to the frame with attachment clips.

See Figure A-3. Attachment clips (1) on the pin housings are
fitted to T-studs on the motorcycle frame. The T-studs identify
OE connector locations. To maintain serviceability, always
return connectors to OE locations after service.

Obtain the necessary tools to repair the connector and ter-
minals.

NOTE

For terminal crimping use the
CRIMPER (Part No. HD-41609).

AMP  MULTILOCK

Separating Pin and Socket Housings

1. If necessary, slide connector attachment clip T-stud to the
large end of the opening.

2. See Figure A-3. Depress the release button (2) on the
socket terminal side of the connector and pull the socket
housing (3) out of the pin housing (4).

Mating Pin and Socket Housings
1. Hold the housings to match wire color to wire color.

2. Insert the socket housing into the pin housing until it snaps
in place.

3. If OE location is a T-stud, fit large opening end of attach-
ment clip over T-stud and slide connector to engage T-
stud to small end of opening.
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Attachment clip
Release button
Socket housing
Pin housing

rwnp ©

Figure A-3. AMP Multilock Connector

Removing Terminals from Housing

1. See Figure A-4. Bend back the latch (1) to free one end
of secondary lock (2) then repeat on the opposite end.
Hinge the secondary lock outward.

2. Look in the terminal side of the connector (opposite the
secondary lock) and note the cavity next to each terminal.

3. Insert a pick or pin into the terminal cavity until it stops.

NOTE
If socket/pin terminal tool is not available, a push pin/safety pin
or a Snap-on pick (Part No. TT600-3) may be used.

4. Press the tang in the housing to release the terminal.
a. Socket: Lift the socket tang (8) up.

b. Pin: Press the pin tang (7) down.

NOTE
A "click" is heard if the tang is released.

5. Gently tug on wire to pull wire and terminal from cavity.
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NOTES
Up and down can be determined by the position of the
release button, the button is the top of the connector.

On the pin side of the connector, tangs are positioned at
the bottom of each cavity, so the slot in the pin terminal
(on the side opposite the crimp tails) must face downward.

On the socket side, tangs are at the top of each cavity, so
the socket terminal slot (on the same side as the crimp
tails) must face upward.

Gently tug on wire end to verify that the terminal is locked
in place.

Rotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.

Latch

Secondary lock open
Pin housing

Socket housing

Pin terminal

Socket terminal

Tang (pin)

Tang (socket)

NogahswdhpE

©

Figure A-4. AMP Multilock Connector: Socket and Pin
Housings

Inserting Terminals into Housing
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1. 3-place housing
2. 6-place housing
3. 10-place housing

NOTE

See Figure A-5. Cavity numbers are stamped into the sec-
ondary locks of both the socket and pin housings. Match the
wire color to the cavity number found on the wiring diagram.

Figure A-5. AMP Multilock Connector: Cavity Numbers on

Secondary Locks (Socket Housings Shown)

1. Hold the terminal so the catch faces the tang in the  Preparing Wire Leads for Crimping

chamber. Insert the terminal into its numbered cavity until

it snaps in place. 1.
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See Figure A-4 and Figure A-7. Select the pin/socket ter-

minals from the parts catalog and identify the insulation
crimp tails (1) and the wire crimp tails (2) and the groove

for the crimp tool locking bar (3).

Identify the wire lead gauge and the corresponding crimper

tool and nesting die. Refer to Table A-1.

Table A-1. AMP Multilock Connector: Crimp Tool Wire
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Gauge/Nest
WIRE GAUGE NEST
20 Front
16 Middle
18 Rear

Latch

Secondary lock open
Pin housing

Socket housing

Pin terminal

Socket terminal

Tang (pin)

Tang (socket)

NogahrwdpE

©

Figure A-6. AMP Multilock Connector: Socket and Pin
Housings
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1. Insulation crimp tail
2. Wire crimp tail
3. Locking bar groove

Figure A-7. AMP Multilock Connector: Socket Terminal

Crimping Terminals to Leads

NOTE

Crimping with an Amp Multilock tool is a one step operation.
One squeeze crimps both the wire core and the insulation tails.

1. See Figure A-8. Squeeze the handles to cycle the AMP
MULTILOCK CRIMPER (Part No. HD-41609) to the fully
open position (1).

2. Raise locking bar by pushing up on bottom flange (2).

NOTE
See Figure A-4 and Figure A-7. Hold the terminal with the
insulation crimp tail (1) facing up. The tool will hold the terminal
by the locking bar groove (3) and crimp the wire crimp tail (2)
around the bare wire of the stripped lead and the insulation
crimp tail around the insulation.

3. See Figure A-8. With the insulation crimp tail facing
upward, insert terminal (pin or socket) (3) through the
locking bar, so that the closed side of the terminal rests
on the nest of the crimp tool.

4. Release locking bar to lock position of contact (4). When
correctly positioned, the locking bar fits snugly in the space
at the front of the core crimp tails.

5. Insert stripped end of lead (5) until ends make contact with
locking bar.

6. Verify that wire is positioned so that wire crimp tails
sgqueeze bare wire strands, while insulation crimp tails fold
over the wire lead insulation.

7. Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is com-
plete.

8. Raise up locking bar (8) and remove crimped terminal.
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Open position

Locking bar flange

Insert contact

Release locking bar
Insert lead

Squeeze

Raise locking bar
Remove crimped terminal

NoogakswdpE
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Figure A-8. AMP Multilock Connector: Terminal Crimping
Procedure

Inspecting Crimped Terminals

See Figure A-9. Inspect the wire core crimp (2) and insulation
crimp (1). Distortion should be minimal.
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1. Insulation crimp
2. Wire core crimp

Figure A-9. AMP Multilock Connector: Terminal Crimp
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DELPHI CONNECTORS

A3

DELPHI CONNECTOR REPAIR

General

Delphi connectors are embossed with the brand name, Delphi,
on the housing latch.

Separating Pin and Socket Housings

See Figure A-10. Bend back the external latch(es) slightly and
separate pin and socket halves of connector.

Mating Pin and Socket Housings

Push pin and socket halves of connector together until external
latch(es) engage.

Removing Socket Terminals

NOTE

Although the parts of the different Delphi connectors vary in
appearance, the instructions which follow will work for all. The
only exception is the oil pressure sender connector [139B], the
terminals of which are removed like the Packard push-to-seat
connectors. Therefore, see A.10 150 METRI-PACK CON-
NECTORS to remove/install terminals in this connector.

1. See Figure A-11. If present, free one side of wire lock (1)
from ear on wire end of socket housing, then release the
other side. Release wires from channels in wire lock and
remove from socket housing.

2. Use afingernail to pry colored terminal lock (2) loose and
then remove from mating end of socket housing.

3. Using a thin flat blade, like the unsharpened edge of a
hobby knife, gently pry tang (3) outward away from ter-
minal, and then tug on wire to back terminal out wire end
of chamber. Do not pull on wire until tang is released or
terminal will be difficult to remove.

Installing Socket Terminals

NOTE

For wire location purposes, alpha or numeric characters are
stamped into the wire end of each socket housing.

1. Gently push tang on socket housing inward toward
chamber. With the open side of the terminal facing the
tang, push terminal into chamber at wire end of socket
housing.

2. Gently tug on wire to verify that terminal is locked and will
not back out of chamber. If necessary, use fingernail to
push tang into engagement with terminal.

3. Install colored terminal lock onto mating end of socket
housing.

4. If present, seat wires in separate channels of wire lock
and then push channels inside chambers at wire end of
socket housing. Fully installed, slot on each side of wire
lock engages ear on socket housing.
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Figure A-10. Delphi Connector: Socket Housing Latch
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1. Remove wire lock
2. Remove terminal lock
3. Pry tang outward

Figure A-11. Delphi Connector: Removing Socket
Terminals
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DEUTSCH 1-PLACE ELECTRICAL CONNECTORS A4

DEUTSCH 1-PLACE CONNECTOR REPAIR
Separating Pin and Socket Housings

Depress external latch and separate the pin and socket hous-
ings of the Deutsch one place connector found on voltage
regulators.

Mating Pin and Socket Housings

Orient the housings so the latch faces the catch and push the
housings together until it clicks.

Removing Socket Terminals

NOTE

Rough handling or careless storage can result in tool damage.
Exercise care to avoid cracking or breaking the thin plastic
construction.

1. Pull rear wire seal from back of housing and slide down
voltage regulator cable to move out of the way.

2. See Figure A-12. Using terminal pick tool (Deutsch®
114008) (1), install tool onto voltage regulator cable so
that the tapered end is in the wire end of the housing (2).

3. Push tool into wire end of housing until it bottoms. Gently
tug on housing to pull from terminal (3).

4. Remove tool from voltage regulator cable.

Installing Socket Terminals

1. Insert terminal into wire end of housing until it "clicks" in
place. Verify that terminal will not back out of housing. A
slight tug on the voltage regulator cable will confirm that
it is properly locked in place.

2. Fitrear wire seal into back of housing.
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1. Deutsch terminal pick tool (114008)
2. Tool installed in housing
3. Terminal removed from housing

Figure A-12. Deutsch 1-Place Connector: Remove
Socket/Pin Housing
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DEUSCH ELECTRICAL CONNECTORS

A5

DEUTSCH CONNECTOR REPAIR

TOOL NAME

DEUTSCH CONNECTOR SERVICE
KIT

FLAT BLADE L-HOOK

PART NUMBER
HD-41475

HD-41475-100

General

Deutsch connectors are colored coded for location purposes.
Those connectors associated with left side accessories, such
as the front and rear left turn signals, are gray. All other con-
nectors, including those associated with right side accessories,
are black.

NOTE

A DEUTSCH CONNECTOR SERVICE KIT (Part No. HD-
41475) contains a selection of wire seals, internal seals, seal
plugs, secondary locking wedges, attachment clips and
socket/pin terminals. Also included is a compartmented storage
box, carrying case and a FLAT BLADE L-HOOK (Part No. HD-
41475-100) is used for the removal of all types of locking
wedges.

Separating Pin and Socket Housings

See Figure A-12. To separate the connector halves, depress
the external latch(es) (1) on the socket housing (2) while
rocking the pin (3) and socket housings.

NOTES

e Generally, the socket housing is found on the accessory
side, while the pin housing is plumbed to the wiring har-
ness.

e Two-, three-, four- and six-place Deutsch connectors have
one latch on the connector.

e Eight- and twelve-place connectors have a latch on each
side. Simultaneously press both latches to separate the
connector.

Mating Pin and Socket Housings

1. Align the connectors to match the wire lead colors.

a. For One External Latch: Two-, three-, four- and six-
place Deutsch connectors have one external latch on
the socket half of the connector. To fit the halves of
the connector together, the latch on the socket side
must be aligned with the latch cover on the pin side.

b. For Two External Latches: (8-place and 12-place)
Align the tabs on the socket housing with the grooves
on the pin housing.

2. Insert socket housing into pin housing until it snaps or
clicks into place.
For Two External Latches: (8-place and 12-place) If
latches do not click (latch), press on one side of the con-
nector until that latch engages, then press on the opposite
side to engage the other latch.

3. If necessary, fit the attachment clip to the pin housing.

4. Place large end of slot on attachment clip over T-stud on

frame. Push assembly forward to engage small end of
slot.
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1. External latch
2. Socket housing
3. Pin housing

Figure A-13. Deutsch Connector

Removing Socket Terminals

1. See Figure A-14. Insert a small screwdriver between the
socket housing and locking wedge in-line with the groove
(in-line with the pin holes if the groove is absent). Turn the
screwdriver 90 degrees to pop the wedge up and remove
the secondary locking wedge.

2. See Figure A-17. Use a pick or small screwdriver to
depress terminal latches inside socket housing and back
out sockets through holes in rear wire seal.

NOTE
If wire leads require new terminals, see the instructions for
crimping terminals.
Installing Socket Terminals
1. Match wire lead color to connector cavity.

2. See Figure A-16. Fit rear wire seal (1) into back of socket
housing (2), if removed.

3. Grasp wire lead (3) approximately 1.0 in. (25.4 mm)
behind the socket terminal. Gently push socket through
hole in wire seal into its chambers until it "clicks" in place.

4. A tug on the wire will confirm that it is properly locked in
place.

NOTE
Seal plugs (6) are installed through the wire seals of unused
chambers. If removed, seal plugs must be replaced to seal the
connector.
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5. Install internal seal (4) on lip of socket housing, if removed.
sm00018

6. Insert tapered end of secondary locking wedge (5) into
socket housing and press down until it snaps in place. The
wedge fits into the center groove within the socket housing
and holds the terminal latches tightly closed.

NOTES
*  See Figure A-15. While rectangular wedges do not require §
a special orientation, the conical secondary locking wedge
of the 3-place connector must be installed with the arrow
(1) pointing toward the external latch.

e If the secondary locking wedge does not slide into the
installed position easily, verify that all terminals are fully
installed in the socket housing. The lock indicates when
terminals are not properly installed by not entering its fully
installed position.
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1. Arrow on socket locking wedge
2. Arrow on pin locking wedge

Figure A-15. Deutsch Connector: 3-Place Locking Wedges

Figure A-14. Deutsch Connector: Remove Secondary
Locking Wedge
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Wire seal
Socket housing
Wire lead
Internal seal

Secondary locking wedge
Seal plug
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Figure A-16. Deutsch Connector: 2, 3, 4 and 12-Place
Socket Housings

Removing Pin Terminals

1.

Use the hooked end of a stiff piece of mechanics wire, a
needle nose pliers or the FLAT BLADE L-HOOK (Part
No. HD-41475-100) to remove the secondary locking
wedge.

Gently depress terminal latches inside pin housing and
back out pins through holes in wire seal.

NOTES

If wire leads require new terminals, see the instructions
for crimping terminals.

If it should become necessary to replace a pin or socket
housing, please note that the 8-place and 12-place gray
and black connectors are not interchangeable. Since loc-
ation of the alignment tabs differ between the black and

gray connectors, plugs or receptacles must be replaced
by those of the same color.

When replacing both socket and pin housings, then the
black may be substituted for the gray, and vice versa. The
socket and pin housings of all other connectors are inter-
changeable, that is, the black may be mated with the gray,
since the alignment tabs are absent and the orientation
of the external latch is the same.
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Figure A-17. Deutsch Connector: Depress Terminal Latch

and Back Out Pin

Installing Pin Terminals

1.

See Figure A-18. Fit wire seal (1) into back of pin housing
2).

Grasp wire lead approximately 1.0 in. (25.4 mm) behind
the pin terminal (3). Gently push pin through holes in wire
seal into its respective numbered chamber until it "clicks"
in place.

NOTE

A tug on the wire lead will confirm that a pin is locked in place.

3.

Insert tapered end of secondary locking wedge (4) into
pin housing and press down until it snaps in place.

NOTES

The wedge fits in the center groove of the pin housing and
holds the terminal latches tightly closed.

See Figure A-15. While rectangular wedges do not require
a special orientation, the conical secondary locking wedge
of the 3-place connector must be installed with the arrow
(2) pointing toward the external latch.

If the secondary locking wedge does not slide into the
installed position easily, verify that all terminals are fully
installed in the pin housing. The lock indicates when ter-
minals are not properly installed by not entering its fully
installed position.
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Crimping Terminals

Identify which of the types of Deutsch terminals are used with
the connector and follow the corresponding crimping instruc-
tions. Refer to Table A-2.
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Wire seal

Pin housing
Pin terminal
Locking wedge
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Figure A-18. Deutsch Connector: 2, 3, 4 and 12-Place Pin
Housings

Table A-2. Deutsch Connector: Terminal Crimping Instructions

TYPE CRIMPING INSTRUCTIONS
Standard (with crimp tails) A.6 DEUTSCH STANDARD TERMINALS
Mini Terminal (solid barrel) A.8 DEUTSCH SOLID BARREL TERMINALS
Mini Terminal (with crimp tails) A.7 DEUTSCH MINI-TERMINAL CRIMPS
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DEUTSCH STANDARD TERMINALS A.6

DEUTSCH STANDARD TERMINAL CRIMPS straight upward. When positioned, the locking bar fits snugly

in the space between the contact band and the core crimp tails.

PART NUMBER TOOL NAME . . . . .
4. Insert stripped wire core between crimp tails until ends
HD-39965-A DEUTSCH TERMINAL CRIMP TOOL make contact with locking bar. Veerify that wire is positioned
. . . ] so that short pair of crimp tails squeeze bare wire strands,
Preparlng Wire Leads for C”mpmg while long pair folds over the insulation.
1. Use a shop gauge to determine gauge of wire lead. 5. Squeeze handle of crimp tool until tightly closed. Tool
2. Strip lead removing 5/32 in. (4.0 mm) of insulation. automatically opens after the terminal is crimped.

Crimping Terminal to Lead 6. Raise locking bar up and remove wire lead and terminal.

1. See Figure A-19. Squeeze the handles of the DEUTSCH Inspecting Crimps

TERMINAL CRIMP TOOL (Part No. HD-39965-A) t0 0pen  |ngpect the wire core and insulation crimps. Distortion should
the jaws. Push the locking bar (1) up. be minimal.

2. Insert (2) terminal (socket/pin) through hole of the locking
bar, so that the rounded side of the contact barrel rests in Table A-3. Deutsch Standard Terminal Crimp: Wire Gauge

the nest (concave split level area) with the crimp tails To Die
facing upward. To match the wire gauge to the crimp tool
die, refer to Table A-3. WIRE GAUGE (AWG) CRIMP TOOL DIE
3. Release locking bar to lock terminal in die. 20 Front
16-18 Middle

NOTE
If the crimp tails are slightly out of vertical alignment, the crimp
tool automatically rotates the terminal so that the tails face
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1. Open jaws and raise locking bar 4. Insert stripped lead
2. Insert terminal in locking bar 5. Squeeze crimper
3. Release locking bar to lock terminal in die 6. Raise locking bar and remove terminal

Figure A-19. Crimping a Deutsch Standard Terminal
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DEUTSCH MINI-TERMINAL CRIMPS

A7

DEUTSCH MINI TERMINAL CRIMPS

TOOL NAME
PACKARD TERMINAL CRIMPER

PART NUMBER
HD-38125-7

Inspecting Crimps

Inspect the core and insulation crimps. Distortion should be
minimal.

Preparing Wire Leads for Crimping

Strip wire lead removing 5/32 in. (4.0 mm) of insulation.

Crimping a Mini Terminal to Wire Lead

1. See Figure A-20. Compress the handles of PACKARD
TERMINAL CRIMPER (Part No. HD-38125-7) until the
ratchet (2) automatically opens.

NOTE
Always perform core crimp before insulation crimp.

2. Position the core crimp on die E (1) of the crimper. Be
sure the core crimp tails are facing the forming jaws.

3. Gently apply pressure to handles of tool until crimpers just
secure the core crimp tails.

4. Insert stripped wire core stands between crimp tails. Pos-
ition wire so that short pair of crimp tails squeeze bare
wire strands, while long pair squeeze over the insulation.

5. Squeeze handle of crimper until tightly closed. Tool auto-
matically opens when the crimping sequence is complete.

NOTE
If the crimper does not open, it can be opened by squeezing
the ratchet trigger (2).

6. Position the insulation crimp on nest C of the crimper. Be
sure the insulation crimp tails are facing the forming jaws.

7. Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is com-
plete.
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1. Edie

2. Crimper ratchet trigger

Figure A-20. Packard Terminal Crimper (HD-38125-7)
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DEUTSCH SOLID BARREL TERMINALS A.8

DEUTSCH SOLID BARREL TERMINAL

C R I M P S sm00023 /@)

PART NUMBER TOOL NAME
HD-42879 ELECTRICAL CRIMPER TOOL

Preparing Wire Leads For Crimping

For size 20, 16 and 12 contacts, wire ranges 26-12 AWG.
Strip wire lead removing 1/4 in. (6.4 mm) of insulation.
Adjusting Crimper Tool

1. See Figure A-21. Squeeze the ELECTRICAL CRIMPER
TOOL (Part No. HD-42879) handles to cycle the crimp
tool to open.

2. Remove locking pin (1) from selector knob (2).

3. Raise selector knob and rotate until selected wire size
stamped on wheel is aligned with "SEL. NO." arrow (3).

4. Loosen knurled locknut (4) and turn adjusting screw (5)
clockwise (in) until it stops.

Crimping a Barrel Contact To Wire Lead

1. See Figure A-22. Turn tool over and drop contact barrel
(1) into indentor cover (2) hole with the wire end out.

2. Turn adjusting screw counterclockwise (out) until contact
is flush with bottom of depression in indentor cover.
Tighten knurled locknut.

3. Slowly squeeze handles of crimp tool until contact is
centered between the four indentor points (3).

4. Insert bare wire core strands of stripped wire lead (4) into
contact barrel. Squeeze handle of crimp tool until tightly
closed. Tool automatically opens when the crimping
sequence is complete.

Locking pin
Selector knob
SEL. NO. arrow
Knurled locknut
Adjusting screw

5. Remove wire lead with crimped contact from indentor.

NOTE
Tool must be readjusted when changing contact size/type.

arwhPE

Figure A-21. Electrical Crimper Tool (HD-42879)
6. Install pin to lock selector knob.

Inspecting Crimps

Inspect the crimp. All core wire strands are to be crimped in
the barrel.
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Contact barrel
Indentor cover
Indentor point
Stripped wire lead
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Figure A-22. Deutsch Solid Barrel
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RELAY AND FUSE BLOCKS

A9

FUSE BLOCK REPAIR

Removing Socket Terminals

1. See Figure A-23. To remove secondary locks, insert end
of small flat blade screwdriver (1) under lip of locking
wedge (2) and gently pry up secondary lock.

NOTE
For best results, start with locking wedge on outboard side of
secondary lock.

2. Looking into chamber at top of fuse block, note the tang
next to each socket terminal.

3. Using a thin flat blade, like that on a hobby knife, gently
push tang away from terminal, and then tug on wire to
back terminal out.

Installing Socket Terminals
1. Match the wire lead color to the fuse block terminal cavity.

NOTES
e Refer to the main harness wiring diagram for wire lead
color codes.

*  See Figure A-24. The main fuse block terminal cavity is
identified as alpha (1) and numeric (2) coordinates. Refer
to the main harness wiring diagram for fuse block terminal
cavity coordinates.

2. With the open side of the socket terminal facing the tang,
push lead into chamber at the wire end of the fuse block.
A click is heard when the terminal is properly engaged.

3. Gently tug on the wire to verify that the terminal is locked
in place and will not back out of the chamber.

4. Install the secondary locks. With the locking wedges
positioned above the tangs in each chamber, slide flat
side of secondary lock into slot (between rows), and push
down until it bottoms.

Crimping Terminals

Terminals are crimped twice; once over the wire core and a
second time over the insulation/seal.

A correctly crimped terminal may require different crimping
dies found on separate crimpers.

NOTE

The wiring diagram indicates when one socket terminal is be
crimped to two wire leads.
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1. Pry up secondary lock

2. Lip of locking wedge

Figure A-23. Fuse Block: Remove Secondary Locks
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150 METRI-PACK CONNECTORS

A.10

150 METRI-PACK CONNECTOR REPAIR
General

Metri-Pack connectors are embossed with the initials (P.E.D.).

There are two types of connectors in this series:
e Pull-to-Seat
¢ Push-to-Seat

Separating Pin and Socket Housings

Bend back the external latch slightly and separate the pin and
socket halves of the connector.

Mating Pin and Socket Housings

Align the wire colors and push the pin and socket halves of the
connector together.

Removing Socket Terminal

1. See Figure A-25 for pull-to-seat connector or Figure A-26
for push to seat connector. Remove wire lock (1) from wire
end of socket housing on push-to-seat type connectors.

NOTE
For best results, free one side of wire lock first and then release
the other side.

2. Find the locking tang in the mating end of the connector.

NOTE
The tangs are always positioned in the middle of the chamber
and are on the same side as the external latch.

3. Gently insert a safety pin into the chamber about 1/8
in. (3.2 mm).
a. For pull-to-seat: Stay between the terminal and the
chamber wall and pivot the end of the pin toward the
terminal body.

b. For push-to-seat: There is a small opening for the
pin.

4. When a click is heard, remove the pin and repeat the
procedure.

NOTE
The click is the sound of the tang returning to the locked posi-
tion as it slips from the point of the pin.

5. Pick at the tang until the clicking stops and the pin seems
to slide in deeper than it had previously. This is an indica-
tion that the tang has been depressed.

NOTE
On those terminals that have been extracted on multiple
occasions, the click may not be heard, but pivot the pin as if
the click was heard at least 3 times.

6. Remove the pin.
a. For pull-to-seat: Push on the lead to extract the ter-
minal from the mating end of the connector.

b. For push-to-seat: Pull on the lead to draw the ter-
minal out the wire end.

Inserting Socket Terminal

NOTE

For wire location purposes, alpha characters are stamped into
the socket housings.

1. See Figure A-25 for pull-to-seat connector or Figure A-26
for push to seat connector. Using a thin flat blade, like that
on a hobby knife, carefully bend the tang outward away
from the terminal body.

2. Gently pull or push on the lead to install the terminal back
into the chamber. A click is heard when the terminal is
properly seated.

3. Gently pull or push on the lead to verify that the terminal
is locked in place.

For push-to-seat: See Figure A-26. Seat wires in separate
channels of wire lock and then push channels inside
chambers at wire end of socket housing. Fully installed,
slot on each side of wire lock engages ear on socket
housing.
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Figure A-26. 150 Metri-Pack Connector: Push-to-Seat

Figure A-25. 150 Metri-Pack Connector: Pull-to-Seat
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280 METRI-PACK CONNECTORS A1l

280 METRI-PACK CONNECTOR REPAIR

General

See Figure A-27. Called Packard connectors, Metri-Pack series
connectors are embossed with the initials (P.E.D.)

Separating Pin and Socket Housings

Depress the wireform and use a rocking motion to detach the
socket connector half.

Mating Pin and Socket Housings

Align the groove in the socket housing with the tab in the pin
housing. Push the pin and socket halves of the connector
together until the latch clicks.

Removing Socket Terminals

1. See Figure A-28. Pry rubber seal from wire end of con-
nector and move seal down wires (1) toward conduit. Hold
the connector so that the wireform is facing down.

sm00029

2. Looking into the wire end of the connector, insert the point

of a safety pin (2) between the top of the terminal and the
inside chamber wall. Figure A-27. 280 Metri-Pack Connector (P.E.D.)

3. Push safety pin completely into chamber while watching
terminal on mating end of connector. When terminal is
observed moving forward slightly, tang is depressed.
Remove safety pin.

NOTE
Repeat as necessary until the terminal can be pushed out of
the connector.

4, Push on wire end of the lead to extract the terminal from
the mating end of the connector.

5. If necessary, crimp new terminals on wires. See
A.15 METRI-PACK TERMINALS, Metri-Pack Terminal

Crimps.
Installing Socket Terminals

NOTE

Terminal cavities are lettered on the socket housing. To match
the wire lead colors to the terminal cavity, refer to the wiring
diagram.

1. See Figure A-28. Using a thin flat blade, like an X-Acto
knife (4), carefully bend the tang outward away from the
terminal body.

2. Gently pull on the wire lead (5) to draw the terminal back
into the chamber. The tang faces opposite the wireform
as it enters the chamber.

NOTE
A "click" is heard when the terminal is properly seated.

3. Push on lead to verify that terminal is locked in place.
4. Fit rubber wire seal back into wire end of connector.
Crimping Terminals

If necessary, crimp new terminals on the wire leads. Refer to
A.15 METRI-PACK TERMINALS, Metri-Pack Terminal Crimps.
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Pry rubber seal from connector

Insert safety pin to depress tang

Push on lead to remove terminal

Raise tang with X-Acto knife

Pull on lead to draw terminal into chamber

Figure A-28. 280 Metri-Pack Connector: Remove/Install

Socket Terminal
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480 METRI-PACK CONNECTORS

A.12

480 METRI-PACK CONNECTOR REPAIR

General

A 480 Metri-Pack (P.E.D.) connector is frequently used for the
B+ (battery voltage) connector to power P&A accessories.

Referred to as Packard connectors, Metri-Pack connectors are
embossed with the initials P.E.D.

Separating Pin and Socket Housings

NOTE

Cut any cable strap anchoring the wire conduits of the pin
(accessory connector housing) and the socket (B+) housing.

See Figure A-29. Using small flat blade screwdriver, depress
button (1) on pin housing (red wire) side of the connector and
pull apart the pin and socket housings.

Mating Pin and Socket Housings

Orient the latch on the socket housing to the button catch on
the pin housing and press the housings together.

Removing Socket Terminals

1. See Figure A-29. Bend back the latch (2) slightly and free
one side of secondary lock, then repeat to release the
opposite side. Rotate the secondary lock outward on hinge
to access terminal in chamber of connector housing.

2. On the mating end of the connector, note the tang in the
square shaped opening centered next to the terminal.
Gently insert the point of a stick pin or large safety pin into
the opening (3) between the tang and the chamber wall
until it stops.

3. Pivot the end of the pin toward the terminal body to
depress the tang.

4. Remove the pin and then pull terminal out of the wire end
of connector housing.

5. If necessary, crimp new terminals on wires. See
A.15 METRI-PACK TERMINALS.

Installing Socket Terminals

1. Carefully bend the tang outward away from the terminal
body.

2. With the tang on the same side as the square shaped
opening in the mating end of the connector housing, feed
terminal into wire end of connector housing until it "clicks"
in place.

3. Verify that terminal will not back out of the chamber. A
slight tug on the cable will confirm that it is locked.

4. Rotate the hinged secondary lock inward until latches fully
engage tabs on both sides of connector housing.

NOTE

If removed, install new anchored cable strap in O.E. location.
Tighten cable strap to capture conduit of both accessory con-
nector and B+ connector approximately 1.0in. (25.4 mm) from
housings.
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1. Button on pin housing
2. Secondary lock latch

3. Opening between tang and chamber wall

Figure A-29. 480 Metri-Pack Connector: Remove Socket
Terminal
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630 METRI-PACK CONNECTORS

A.13

630 METRI-PACK CONNECTOR REPAIR

TOOL NAME
SNAP-ON PICK

PART NUMBER
TT600-3

General

Referred to as Packard connectors, Metri-Pack 630 series
connectors are embossed with the initials P.E.D.

Separating Pin and Socket Housings

NOTE

If necessary, remove connector from barbed anchor or other
retaining device.

Bend back the external latch slightly and separate pin and
socket halves of the connector.

Mating Pin and Socket Housings

Orient the latch to the catch and push the pin and socket halves
of the connector together until the latch "clicks".

NOTE
If removed, install connector on barbed anchor or other OE
retaining device.
Removing Socket Terminal

1. Bend back the latch slightly and free one side of the sec-
ondary lock. Repeat the step to unlatch the other side.

2. Rotate the secondary lock outward on hinge to view the
terminals in the chambers of the connector housing. The
locking tang is on the side opposite the crimp tails and

engages a rib in the chamber wall to lock the terminal in
place.

3. Moving to the mating end of the connector, take note of
the small opening on the chamber wall side of each ter-
minal.

4. Insert SNAP-ON PICK (Part No. TT600-3) into opening
until it stops. Pivot the end of the pick toward the terminal
to depress the locking tang.

5. Remove the pick and gently tug on the wire to pull the
terminal from the wire end of the connector. Repeat steps
if the terminal is still locked in place.

6. If necessary, crimp new terminals on wires. Refer to
A.15 METRI-PACK TERMINALS.

Installing Socket Terminal

NOTE

Refer to the wiring diagrams to match wire lead colors to alpha
characters molded into the secondary locks of each connector
housing.

1. Using a thin flat blade, like that of a hobby knife, carefully
bend the tang outward away from the terminal body.

2. With the tang facing the chamber wall, push the lead into
the chamber at the wire end of the connector. A click is
heard when the terminal is properly seated.

3. Gently tug on the wire end to verify that the terminal is
locked in place and will not back out of the chamber.

4. Rotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.
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800 METRI-PACK CONNECTORS

A.14

DELPHI MAXI-FUSE HOUSING REPAIR
General

A Delphi Maxi-fuse connector completes the circuit through
the main fuse (Maxi-fuse).

Removing Maxi-Fuse

1. See Figure A-30. Depress latches on Maxi-fuse cover (1)
and then slide cover off of connector (2).

2. Holding the connector (fuse holder), pull the Maxi-fuse out
of the connector.

Installing Maxi-Fuse

1. Insertthe blade terminals of the Maxi-fuse into the sockets
of the connector and press the Maxi-fuse into the con-
nector.

2. Slide the cover over the fuse until the cover clicks into
place.

NOTE

If removed from an OE attachment such as a grooved fuse
block cover, engage cover and slide into place.

Removing Socket Terminals

1. See Figure A-31. Gently pull socket housing to disengage
slots (1) on secondary lock (2) from tabs (3) on socket
housing. Free secondary lock from cables and set aside.

2. Take note of the opening on one side of the socket ter-
minal. Gently insert flat blade of pick (Snap-On TT600-5)
or small screwdriver into opening (4) until it stops. Pivot
the pick toward the terminal body and hold in position.

3. Tug on cable to pull socket from wire end of socket
housing. A firm tug is necessary to overcome the resist-
ance of the rubber seal.

4. Repeat to remove remaining socket terminal.

Installing Socket Terminals

1. See Figure A-32. Carefully bend tang outward away from
the terminal body.

2. Feed socket into wire end of socket housing until it clicks
in place. Verify that socket will not back out of chamber.
A slight tug on the cable will confirm that it is locked.

3. Push rubber seal into wire end of socket housing.
4. Repeat to install remaining socket terminal.

5. Install secondary lock onto cables and then push onto wire
end of socket housing until slots engage tabs on sides of
socket housing.
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1. Maxi-fuse cover
2. Delphi Maxi-fuse housing

Figure A-30. Delphi Connector Housing: Maxi-Fuse
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Secondary lock slot
Secondary lock
Tab

wnN e

4. Insert flat blade into opening

Figure A-31. Delphi Maxi-Fuse Housing: Remove Socket
Terminals
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Figure A-32. Delphi Maxi-Fuse Housing: Bend Tang
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METRI-PACK TERMINALS

A.15

METRI-PACK TERMINAL CRIMPS

PART NUMBER TOOL NAME
HD-38125-6 PACKARD TERMINAL CRIMP TOOL
HD-38125-7 PACKARD TERMINAL CRIMPER
HD-38125-8 PACKARD CRIMPING TOOL

Matching Terminal To Crimper

Metri-Pack connectors embossed with the initials P.E.D. require
Packard crimp tools to crimp terminals to wire leads.

Terminals are crimped twice to a wire lead, once over the wire
core and a second time over the insulation/seal.

See Figure A-33. A completed crimp may require two different
crimping dies found on PACKARD TERMINAL CRIMP
TOOL (Part No. HD-38125-6) and/or PACKARD TERMINAL
CRIMPER (Part No. HD-38125-7). The terminal (pin or socket)
and the wire lead gauge will determine the core crimp die and
the insulator/seal die.

NOTE
The PACKARD CRIMPING TOOL (Part No. HD-38125-8) will
also crimp sealed splice connectors in wire gauge sizes 18-20,
14-16 and 10-12.
Preparing Wire Lead
Use a wire striper to strip off the insulation and expose 5/32
in. (4.0 mm) of wire core.
Crimping Wire Core

NOTE

Metri-Pack terminal crimps require two steps. Always perform
Crimping Wire Core before Crimping Insulation/Seal.

1. Squeeze and release handles until ratchet automatically
opens.

2. ldentify the corresponding sized nest for the core crimp.

3. Position the core crimp in the die. Be Sure the core crimp
tails are facing the forming jaws.

4. Gently squeeze the handles until crimpers just secure the
core crimp tails.

5. Insert stripped wire between crimp tails. Verify that wire
is positioned so that short pair of crimp tails squeeze core
wire strands, while long pair is positioned over the insula-
tion or seal material.

6. Squeeze handles tightly closed. Release grip and the tool
will automatically open.

sm00035

1. HD-38125-6 sealed terminals
2. HD-38125-7 non-sealed terminals

3. HD-38125-8 non-sealed terminals

Figure A-33. Metri-Pack Terminal Crimp Tools

Crimping Insulation/Seal

NOTE

Always perform Crimping Wire Core before Crimping Insu-
lation/Seal.

1. See Figure A-34. Identify the correct die for the insula-
tion/seal crimp (2).
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2. Position the insulation/seal crimp in the nest. Be sure the

insulation/seal crimp tails are facing the forming jaws. Sm00036

3. Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimp is complete.

Inspecting Crimps

1. See Figure A-34. Inspect the wire core crimp (1). The tails
should be folded in on the wire core without any distortion
or excess wire strands.

2. Inspect the insulation (2) or seal (3) crimp. The tails of the
terminal should be wrapped around the insulation without
distortion.

J

\

1. Wire core crimp
2. Insulation crimp
3. Seal crimp

Figure A-34. Metri-Pack Connector: Inspect Core and
Insulation/Seal Crimps
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MOLEX CONNECTORS

A.16

MOLEX CONNECTOR REPAIR

TOOL NAME

MOLEX ELECTRICAL CONNECTOR
TERMINAL REMOVER

PART NUMBER
HD-48114

Separating Pin and Socket Housings

See Figure A-35. Depress the latch while pulling the pin and
socket housings apart.

Mating Pin and Socket Housings

1. Orient the latch on the pin housing to the latch pocket on
the socket housing so the rails on the outside of the pin
housings lines up with the tunnels on the socket housing.

2. Press the housings together until the latch clicks.

Removing Terminals

1. Pull the secondary lock up, approximately 3/16 in. (4.8
mm), until it stops.

a. Socket Housing: See Figure A-36. Use a small
screwdriver in the pry slot. The slot next to the
external latch provides a pivot point.

b. Pin Housing: See Figure A-37. Use needle nose
pliers to engage the D-holes in the center of the sec-
ondary lock.

NOTE
Do not remove the secondary lock from the connector housing.

2. See Figure A-38. Insert MOLEX ELECTRICAL CON-
NECTOR TERMINAL REMOVER (Part No. HD-48114)
into the pin hole next to the terminal until the tool bottoms.

a. Socket Housing: The pin holes are inside the ter-
minal openings.

b. Pin Housing: The pin holes are outside the pins.

3. Pressing the terminal remover to the bottom of the pin
hole, gently pull on the wire to remove wire terminal from
its cavity.

Installing Terminals

1. See Figure A-39. From the wiring diagram, match the wire
color to its numbered terminal cavity.

NOTE
Cavity numbers (1) are stamped on the housing at the ends
of the cavity rows. The cavity number can be determined by
counting the cavities up or down along the row from each
stamped number.

2. Orient the terminal so that the tang (2) opposite the open
crimp engages the slot (3) in the cavity.

3. Push the terminal into the cavity.

4. Gently tug on wire to verify that the terminal is captured
by the secondary lock.

5. With all terminals installed, push the secondary lock into
the socket housing to lock the wire terminals into the
housing.
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Figure A-35. Molex Connector: Latch
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Figure A-36. Molex Connector: Secondary Lock Pry Slot
(Socket Housing)
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Figure A-37. Molex Connector: Secondary Lock D-Holes
(Pin Housing)

1. Cavity number
2. Tang
3. Cavity slot

Figure A-39. Molex Connector: Pin Cavities and Wire
Terminal

Figure A-38. Molex Connector: Terminal Remover
(HD-48114)
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PACKARD ECM CONNECTOR

A.l7

PACKARD 100W CONNECTOR REPAIR
General

A Packard 100W connector connects the the electronic control
module (ECM) to the main harness.

NOTE

For vehicles with 73-pin connectors, see A.18 PACKARD
MICRO-64 CONNECTORS and A.15 METRI-PACK TER-
MINALS.

Separating Socket Housing From ECM

See Figure A-40. While pressing the connector into the ECM,
press the thumb lever (1) against the connector until the latch
(2) pops out of the catch (3) on the ECM.

Mating Socket Housing To ECM

Push the connector into the ECM until the latch is captured by
the catch on the ECM.

Removing Socket Terminal

1. See Figure A-41. Gently depress latch (1) on each side
of the clear plastic secondary lock (2) and remove. For
best results, release one side at a time.

2. Carefully cut cable strap (3) to free strain relief collar (4)
from conduit (5).

3. See Figure A-42. Using a thin blade, gently pry at seam
at back of socket housing to release three plastic pins (1)
from slots in housing. Separate and spread halves of
socket housing.

4. Push on wire lead to free terminal from chamber.

Installing Socket Terminal

1. From inside socket housing, gently pull on wire to draw
terminal into chamber.

2. Exercising caution to avoid pinching wires, press halves
of socket housing together until three plastic pins fully
engage slots in housing.

3. Install new cable strap in groove of strain relief collar
capturing cable conduit.

4. With the two ribs on the secondary lock on the same side
as the external latch, install over terminals until latches
lock in place.

Crimping Terminals

If necessary, crimp new terminals on wire leads. See
A.15 METRI-PACK TERMINALS.
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3.

Thumb lever
Latch
Catch (ECM)
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Latch

Secondary lock
Cable strap
Strain relief collar
Conduit
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Figure A-41. Packard 100W Connector

1. Pins
2. Socket terminal

Figure A-42. Packard 100W Connector: Separate Halves
of Socket Housing
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PACKARD MICRO-64 CONNECTORS

PACKARD MICRO-64 CONNECTOR REPAIR

PART NUMBER TOOL NAME

HD-45928 PACKARD MICRO-64 TERMINAL
REMOVER

HD-45929 PACKARD MICRO-64 TERMINAL
CRIMPER

General

Packard Micro-64 connectors are frequently found on
speedometers, tachometers and the ECM of Touring Models.
For pin 73 of these ECMs, see A.10 150 METRI-PACK CON-
NECTORS.

Separating Pin and Socket Housings

Bend back the external latches slightly and separate the pin
and socket housings.

Mating Pin and Socket Housings

Orient the wire lead colors and push the pin and socket hous-
ings of the connector together until the latches click.

Removing Terminal

1. See Figure A-45. Locate the head of the secondary lock
(1) on one side of the connector housing.

2. Insertthe blade of a small screwdriver between the center
ear of the lock and the connector housing and gently pry
out lock. When partially removed, pull lock from connector
housing.

3. Locate pin hole (2) between terminals on mating end of
connector.

4. See Figure A-46. Obtain the PACKARD MICRO-64 TER-
MINAL REMOVER (Part No. HD-45928).

5. See Figure A-44. Push the adjacent terminals all the way
into the connector housing and then insert tool into hole
until it bottoms.

6. Leaving the tool installed, gently tug on wires to pull either
one or both terminals from wire end of connector. Remove
tool.
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Figure A-43. Packard Micro 64 Terminal Remover
(HD-45928)
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Figure A-44. Packard Micro 64 Connector: Insert Tool and
Remove Terminal

Installing Terminal

1. Insert terminal into its respective numbered chamber on
wire end of connector. No special orientation of the ter-
minal is necessary.

NOTE
See Figure A-45. For wire location purposes, the corners of
the socket housing are stamped (3) with the numbers 1, 6, 7
and 12, representing terminals 1-6 on one side, and 7-12 on
the other.

2. Bottom the terminal in the chamber and then gently tug
on the wire to verify that it is locked in place.

NOTE
Once the terminal is removed it may not lock in place when
first reinstalled. Until the lock engages, move the terminal back
and forth slightly while wiggling the lead.

3. Since the terminal remover tool releases two terminals
simultaneously, repeat step 2 on the adjacent terminal
even if it was not pulled from the connector housing.
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4. With the center ear on the head of the secondary lockpin
facing the mating end of the connector, push secondary
lock in until head is flush with the connector housing.

Preparing Wire Leads for Crimping

Strip lead removing 1/8 in. (3.0 mm) of insulation.
Crimping Terminals

1. Inspect new socket terminal for bent or deformed contact
and crimp tails. Replace as necessary.

2. See Figure A-47. Squeeze the handles of the PACKARD
MICRO-64 TERMINAL CRIMPER (Part No. HD-45929)
to cycle the tool to the fully open position (1).

3. Raise locking bar and barrel holder by pushing up on
bottom tab with index finger (2).

4. With the crimp tails facing upward, insert terminal through
locking bar into front hole in barrel holder (20-22 gauge
wire) (3).

5. Release locking bar to lock position of contact. When
correctly positioned, the locking bar fits snugly in the space
at the front of the core crimp tails and the closed side of
the terminal rests on the outer nest of the crimp tool.

6. Insert wires between crimp tails until ends make contact
with locking bar. Verify that wire is positioned so that wide
pair of crimp tails squeeze bare wire strands, while the
narrow pair folds over the insulation material.

7. Squeeze handle of crimp tool until tightly closed (4). Tool
automatically opens when the crimping sequence is com-
plete.

8. Raise locking bar and barrel holder to remove contact.
Inspecting Crimps

Inspect the quality of the core and insulation crimps. Distortion
should be minimal.
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1. Secondary lock
2. Pin hole
3. Stamped number

Figure A-45. Packard Micro 64 Connector: Housing
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Figure A-46. Packard Micro 64 Terminal Crimper (HD-45929)
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1. Open position
2. Raising locking bar
3. Insert terminal
4. Crimp terminal

Figure A-47. Packard Micro 64 Connector: Terminal in
Crimper
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SEALED SPLICE CONNECTORS

A.19

SEALED SPLICE CONNECTOR REPAIR

PART NUMBER TOOL NAME
HD-25070 ROBINAIR HEAT GUN
HD-38125-8 PACKARD CRIMPING TOOL
HD-39969 ULTRA-TORCH UT-100
HD-41183 HEAT SHIELD ATTACHMENT
General

Splice connectors and several OE ring terminal connectors
use heat shrink covering to seal the connection.

Preparing Wire Leads

NOTE

If adjacent wires are to be spliced, stagger the splices so that
the sealed splice connectors will not touch each other but are
located at different positions along the length of the wires.

1. Using a shop gauge, identify the gauge of the wire.

2. Match the wire gauge to a sealed splice connector by color
and part number. Refer to Table A-4.

3. Using a wire stripper, cut and strip a length of insulation
off the wire ends. Refer to Table A-4 for the strip length.

Table A-4. Sealed Splice Connectors

WIRE GAUGE | CONNECTOR | CONNECTOR STRIP
COLOR PART NO. LENGTH

18-20 Red 70585-93 3/8in. (9.5

(0.5-0.8 mm) mm)
14-16 Blue 70586-93 3/8in. (9.5

(1.0-2.0 mm) mm)
10-12 Yellow 70587-93 3/8in. (9.5

(3.0-5.0 mm) mm)

NOTE

If any copper wire strands are cut off of the wire core, trim the
end and strip the wire again in a larger gauge stripper.
Splicing Wire Leads

NOTE

See Figure A-49. The connector is crimped twice - one side
and then the other.

1. See Figure A-48. Open the PACKARD CRIMPING
TOOL (Part No. HD-38125-8) ratchet by squeezing the
handles closed.

2. Match the connector color to the wire gauge crimp die in
the jaws and insert one end of the sealed connector.

3. Gently squeeze the handles until the connector is held in
the jaws.

4. See Figure A-49. Feed the stripped end of a wire into the
connector until the wire stops inside the metal insert (1).

5. Squeeze the handles tightly closed to crimp the lead in
the insert (2). The tool automatically opens when the
crimping is complete.

6. Slide the connector to the other half of the metal insert.
Insert the stripped wire lead (1) until it stops, and crimp
the lead in the insert (2).

AWARNING

Be sure to follow manufacturer's instructions when using
the UltraTorch UT-100 or any other radiant heating device.
Failure to follow manufacturer's instructions can cause a
fire, which could result in death or serious injury. (00335a)

* Avoid directing heat toward any fuel system component.
Extreme heat can cause fuel ignition/explosion resulting
in death or serious injury.

e Avoid directing heat toward any electrical system com-
ponent other than the connectors on which heat shrink
work is being performed.

«  Always keep hands away from tool tip area and heat shrink
attachment.

7. Use an ULTRA-TORCH UT-100 (Part No. HD-39969), or
a ROBINAIR HEAT GUN (Part No. HD-25070) with a
HEAT SHIELD ATTACHMENT (Part No. HD-41183), to
heat the connector from the center of the crimp (3) out to
each end.

NOTE
It is acceptable for the splice to rest against the heat shrink
tool attachment.
Inspecting Seals

See Figure A-49. Allow the splice to cool and inspect the seal.
The insulation should appear smooth and cylindrical. Melted
sealant will have extruded out the ends (4) of the insulation.
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1. Red connector die
2. Blue connector die
3. Yellow connector die

Figure A-48. Packard Crimping Tool (HD-38125-8)
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Wire lead in metal insert
Crimp metal insert
Center of crimp

Melted sealant
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CONNECTORS

B.1

CONNECTOR LOCATIONS

Connector Number

Function/Location

On wiring diagrams and in service/repair instructions, con-
nectors are identified by a number in brackets.

Refer to Table B-1. On the motorcycle, a connector can be

identified by its function and location.

Place and Color

Repair Instructions

The repair instructions in this Service Manual are by connector
type. Refer to Table B-1.

The place (number of wire cavities of a connector housing)
and color of the connector can also aid identification.

Table B-1. Sportster Connector Locations

NO. DESCRIPTION TYPE LOCATION

[5] MAXIFUSE 2-place Metri-Pack, black On battery strap, behind left side
cover

[7] Tail lamp harness to main harness |6-place Multilock, black Under seat

[18] Left rear turn signal 2-place Multilock, white Inside tail lamp lens

[19] Right rear turn signal 2-place Multilock, black Inside tail lamp lens

[20] Instruments 12-place Molex, black Under fuel tank

[22] Right hand controls 6-place Molex, black Under fuel tank

[24] Left hand controls and horn 8-place Molex, gray Under fuel tank

[30] TSM/TSSM/HFSM 12-place Deutsch, gray Under battery

[31] Front turn signals 6-place Molex, black Under fuel tank

[33] Ignition switch - Right side of frame behind neck

[38] Headlamp 4-place Multilock, black Under fuel tank

[39] Speedometer 12-place Packard Micro-64, Back of speedometer

black

[46] Voltage regulator to stator 2-place Lyall, black In front of engine crankcase

[61] Fuse block Spade terminals Behind left side cover

[65] Vehicle Speed Sensor (VSS) 3-place Packard, black Right rear top of crankcase

[77] Voltage regulator (DC output) 2-place Lyall, black In front of engine crankcase

[78] Electronic Control Module (ECM) |36-place Packard, gray Under seat

[79] Crankshaft Position CKP) sensor |2-place Deutsch, black Front of left crankcase

[80] Temperature Manifold Absolute|4-place Packard, black Top of intake manifold

Pressure (TMAP) sensor

[83] Ignition coil 4-place Delphi, black Back of coil, under fuel tank

[84] Front injector 2-place Delphi, black Top of intake manifold

[85] Rear injector 2-place Delphi, black Top of intake manifold

[87] Idle Air Control (IAC) 4-place Delphi, black Top of induction module

[88] Throttle Position (TP) sensor 3-place Delphi, black Behind air cleaner backing plate

[90] Engine Temperature (ET) sensor |2-place Delphi, black Above induction module, right side

[91] Data link connector 4-place Deutsch, gray On battery strap, behind left side
cover

[93] Tail lamp 4-place Multilock, black Inside tail lamp lens

[94] Tail lamp power in 6-place Multilock, black Inside tail lamp lens

[108] Tachometer 12-place Packard Micro-64, gray  |Back of tachometer

[119] Relay/fuse block 5-place Amp, spade terminals Fuse/relay block, behind left side
cover

[120] Oil pressure switch 90° post terminal, black Oil pressure switch, under oil filter
mount
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Table B-1. Sportster Connector Locations

NO. DESCRIPTION TYPE LOCATION

[121] Rear stoplight switch Spade terminals, black Stop lamp switch, under battery tray

[122] Horn 90° spade terminals, black Between cylinders, left side

[128] Starter solenoid Locking spade terminal, white Starter solenoid

[133] Jiffy Stand Sensor (HDI) 3-place, black Left side along frame toward front
of engine

[136] Neutral switch 1-place molded jumper, black Right side frame, beneath gearcase
cover

[137] Rear oxygen sensor 2-place Amp, black On H-bracket

[138] Front oxygen sensor 2-place Amp, black Electrical caddie behind voltage
regulator

[141] Fuel pump and low fuel switch 4-place Molex, black Forward of relay/fuse blocks

[142] Security siren 3-place Packard, black Under frame

[145] Engine harness 16-place Molex, black Under seat

[160] B+ connector 1-place Packard, gray Under seat

[178] Active intake solenoid 2-place Right side behind air box

[200] Fuel sender resistor assembly 3-place Molex, black Under seat

[208] HFSM antenna connector 4-place Deutsch, gray Under battery

[209] Security antenna 2-place Molex, black Under seat

[GND1] Powertrain ground Ring terminal Crankcase housing, top rear
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WIRING DIAGRAMS

B.2

WIRING DIAGRAM INFORMATION
Wire Color Codes

Wire traces on wiring diagrams are labeled with alpha codes.
Refer to Table B-2.

For Solid Color Wires: See Figure B-1. The alpha code
identifies wire color (3).

For Striped Wires: The code is written with a slash (/) between
the solid color code and the stripe code (4). For example, a
trace labeled GN /Y is a green wire with a yellow stripe.

Wiring Diagram Symbols

See Figure B-1. On wiring diagrams and in service/repair
instructions, connectors are identified by a number in brackets
(). The letter (2) inside the brackets identifies whether the
housing is a socket or pin housing.

A=Pin: The letter A after a connector number and the pin
symbol (6) identifies a pin housing.

B=Socket: The letter B after a connector number and the
socket symbol (5) identifies a socket housing.

Other symbols found on the wiring diagrams include the symbol
for a diode (7), a symbol for a wire-to-wire connection (8), a
symbol that verifies that no connection (9) between two wire
traces exists and a symbol identifying two wires that are twisted
together (10).

ed01269

sl

[21A] |,

T

NRRR

GN/Y

i

[21B] Y

i

GN/Y
TN

Connector number

Terminal code (A=pin, B=socket)
Solid wire color

Striped wire color

Socket symbol

Pin symbol

Diode

Connection

No connection

10. Twisted pair

©oOoNoOOA~WNE

Figure B-1. Connector/Wiring Diagram Symbols (typical)

Table B-2. Wire Color Codes

ALPHA CODE WIRE COLOR
BE Blue
BK Black
BN Brown
GN Green
GY Grey
LGN Light Green
(0] Orange
PK Pink
R Red
TN Tan
\% Violet
W White
Y Yellow
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2008 SPORTSTER WIRING DIAGRAMS

Wiring Diagram List

Refer to the table below for wiring diagram information.

DIAGRAM LOCATION
2008 SPORTSTER DOM. and INT. MODELS, MAIN HARNESS Figure B-2
2008 SPORTSTER DOM. and INT. MODELS, INDICATOR LAMPS AND CONTROLS Figure B-3
2008 SPORTSTER DOM. and INT. MODELS, STARTING AND CHARGING Figure B-4
2008 SPORTSTER DOM. and INT. MODELS, ENGINE MANAGEMENT (1 of 2) Figure B-5
2008 SPORTSTER DOM. and INT. MODELS, ENGINE MANAGEMENT (2 of 2) Figure B-6
2008 SPORTSTER DOM. and INT. MODELS, LIGHTS (1 of 2) Figure B-7
2008 SPORTSTER DOM. and INT. MODELS, LIGHTS (2 of 2) Figure B-8
2008 SPORTSTER DOM. and INT. MODELS, HORN AND INSTRUMENTS Figure B-9
2008 SPORTSTER DOM. and INT. MODELS, SECURITY (1 of 2) Figure B-10
2008 SPORTSTER DOM. and INT. MODELS, SECURITY (2 of 2) Figure B-11
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Figure B-3. 2008 SPORTSTER DOM. and INT. MODELS, INDICATOR LAMPS AND CONTROLS
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METRIC CONVERSION C.1

CONVERSION TABLE

Table C-1. Metric Conversions

MILLIMETERS to INCHES INCHES to MILLIMETERS
(MM x 0.03937 = IN.) (IN. X 25.40 = MM)

MM IN MM IN. MM IN. MM IN.. IN. MM IN. MM IN. MM IN. MM
1 .0039 25 .9842 58 2.283 91 3.582 .001 .025 .6 15.240 | 1-15/16 | 49.21 3-5/16 84.14
2 .0078 26 1.024 59 2.323 92 3.622 .002 .051 5/8 15.875 2 50.80 3-3/8 85.72
3 .0118 27 1.063 60 2.362 93 3.661 .003 .076 11/16 17.462 | 2-1/16 52.39 34 86.36
4 .0157 28 1.102 61 2.401 94 3.701 .004 102 7 17.780 21 53.34 | 3-7/16 | 87.31
5 .0197 29 1.142 62 2.441 95 3.740 .005 127 3/4 19.050 2-1/8 53.97 3-1/2 88.90
.6 .0236 30 1.181 63 2.480 96 3.779 .006 152 .8 20.320 | 2-3/16 55.56 3-9/16 90.49
7 .0275 31 1.220 64 2.519 97 3.819 .007 .178 13/16 20.638 2.2 55.88 3.6 91.44
.8 .0315 32 1.260 65 2.559 98 3.858 .008 .203 718 22.225 2-1/4 57.15 3-5/8 92.07
9 .0354 33 1.299 66 2.598 99 3.897 .009 .229 9 22.860 2.3 58.42 | 3-11/16 | 93.66
1 .0394 34 1.338 67 2.638 100 3.937 .010 254 15/16 | 23.812 | 2-5/16 | 58.74 3.7 93.98
2 0787 35 1.378 68 2.677 101 3.976 1/64 397 1 25.40 | 2-3/8 | 60.32 | 3-3/4 | 9525
3 1181 36 1.417 69 2.716 102 4.016 .020 .508 1-1/16 26.99 2.4 60.96 3.8 96.52
4 .1575 37 1.456 70 2.756 103 4.055 .030 .762 1.1 27.94 2-7116 61.91 | 3-13/16 | 96.84
5 .1968 38 1.496 71 2.795 104 4.094 1/32 794 1-1/8 | 2857 | 2-1/2 | 6350 | 3-7/8 | 98.42
6 .2362 39 1.535 72 2.834 105 4.134 .040 1.016 1-3/16 30.16 2-9/16 65.09 3.9 99.06
7 2756 40 1.575 73 2.874 106 4.173 .050 1.270 1.2 30.48 2.6 66.04 | 3-15/16 | 100.01
8 .3149 41 1.614 74 2.913 107 4.212 .060 1524 | 1-1/4 | 31.75 | 2-5/8 | 66.67 4 101.6
9 .3543 42 1.653 75 2.953 108 4.252 1/16 1.588 1.3 33.02 | 2-11/16 | 68.26 4-1/16 | 102.19
10 .3937 43 1.693 76 2.992 109 4.291 .070 1.778 1-5/16 33.34 2.7 68.58 4.1 104.14
11 4331 44 1.732 77 3.031 110 4.331 .080 2.032 1-3/8 34.92 2-3/4 69.85 4-1/8 104.77
12 4724 45 1.772 78 3.071 111 4.370 .090 2.286 1.4 35.56 2.8 71.12 | 4-3/16 | 106.36
13 5118 46 1.811 79 3.110 112 4.409 1 2540 | 1-7/16 | 36.51 | 2-13/16 | 71.44 4.2 106.68
14 5512 47 1.850 80 3.149 113 4.449 1/8 3175 | 1-1/2 | 3810 | 2-7/8 | 73.02 | 4-1/4 | 107.95
15 .5905 48 1.890 81 3.189 114 4.488 3/16 4.762 1-9/16 39.69 2.9 73.66 4.3 109.22
16 .6299 49 1.929 82 3.228 115 4.527 2 5.080 1.6 40.64 | 2-15/16 | 74.61 4-5/16 | 109.54
17 .6693 50 1.968 83 3.268 116 4.567 1/4 6.350 1-5/8 41.27 3 76.20 4-3/8 111.12
18 .7086 51 2.008 84 3.307 117 4.606 3 7.620 | 1-11/16 | 42.86 | 3-1/16 | 77.79 44 111.76
19 .7480 52 2.047 85 3.346 118 4.645 5/16 7.938 1.7 43.18 3.1 78.74 | 4-7/16 | 112.71
20 7874 53 2.086 86 3.386 119 4.685 3/8 9.525 | 1-3/4 | 44.45 | 3-1/8 | 79.37 | 4-1/2 | 114.30
21 .8268 54 2.126 87 3.425 120 4.724 4 10.160 1.8 45.72 3-3/16 80.96 4-9/16 | 115.89
22 .8661 55 2.165 88 3.464 121 4764 | 7/16 | 11.112 | 1-13/16 | 46.04 3.2 81.28 4.6 116.84
23 .9055 56 2.205 89 3.504 122 4.803 1/2 12.700 1-7/8 47.62 3-1/4 82.55 4-5/8 117.47
24 .9449 57 2.244 90 3.543 123 4.842 9/16 | 14.288 1.9 48.26 3.3 83.82 | 4-11/16 | 119.06
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FLUID CONVERSIONS

C.2

UNITED STATES SYSTEM

BRITISH IMPERIAL SYSTEM

Unless otherwise specified, all fluid volume measurements in
this Service Manual are expressed in United States (U.S.)
units-of-measure. See below:

e 1 pint (U.S.) = 16 fluid ounces (U.S.)

e 1quart(U.S.) =2 pints (U.S.) = 321l. 0z. (U.S.)

e 1gallon (U.S.) =4 quarts (U.S.) = 128 fl. 0z. (U.S.)
METRIC SYSTEM

Fluid volume measurements in this Service Manual include
the metric system equivalents. In the metric system, 1 liter (L)
= 1,000 milliliters (mL). Should you need to convert from U.S.
units-of-measure to metric units-of-measure (or vice versa),
refer to the following:

e fluid ounces (U.S.) x 29.574 = milliliters
e pints (U.S.) x 0.473 = liters

e quarts (U.S.) x 0.946 = liters

e gallons (U.S.) x 3.785 = liters

e milliliters x 0.0338 = fluid ounces (U.S.)
e liters x 2.114 = pints (U.S.)

e liters x 1.057 = quarts (U.S.)

e liters x 0.264 = gallons (U.S.)

C-2 2008 Sportster Diagnostics: Appendix C Conversions

Fluid volume measurements in this Service Manual do not
include the British Imperial (Imp.) system equivalents. The fol-
lowing conversions exist in the British Imperial system:

e 1 pint (Imp.) = 20 fluid ounces (Imp.)
e 1 quart (Imp.) = 2 pints (Imp.)
e 1gallon (Imp.) = 4 quarts (Imp.)

Although the same unit-of-measure terminology as the U.S.
system is used in the British Imperial (Imp.) system, the actual
volume of each British Imperial unit-of-measure differs from its
U.S. counterpart. The U.S. fluid ounce is larger than the British
Imperial fluid ounce. However, the U.S. pint, quart, and gallon
are smaller than the British Imperial pint, quart, and gallon,
respectively. Should you need to convert from U.S. units to
British Imperial units (or vice versa), refer to the following:

e fluid ounces (U.S.) x 1.042 = fluid ounces (Imp.)
e pints (U.S.) x 0.833 = pints (Imp.)

e quarts (U.S.) x 0.833 = quarts (Imp.)

« gallons (U.S.) x 0.833 = gallons (Imp.)

e fluid ounces (Imp.) x 0.960 = fluid ounces (U.S.)
e pints (Imp.) x 1.201 = pints (U.S.)

e quarts (Imp.) x 1.201 = quarts (U.S.)

e gallons (Imp.) x 1.201 = gallons (U.S.)



TORQUE CONVERSIONS

C.3

UNITED STATES SYSTEM

METRIC SYSTEM

The U.S. units of torque, foot pounds and inch pounds, are
used in this service manual. To convert units, use the following
equations:

»  foot pounds (ft-Ibs) X 12.00000 = inch pounds (in-lbs).
* inch pounds (in-lbs) X 0.08333 = foot pounds (ft-Ibs).

All metric torque specifications are written in Newton-meters
(Nm). To convert metric to United States units and United
States to metric, use the following equations:

*  Newton meters (Nm) X 0.737563 = foot pounds (ft-Ibs).

¢ Newton meters (Nm) X 8.85085 = inch pounds (in-1bs).
« foot pounds (ft-lbs) X 1.35582 = Newton meters (Nm).

* inch pounds (in-Ibs) X 0.112985 = Newton meters (Nm).

2008 Sportster Diagnostics: Appendix C Conversions C-3



NOTES

C-4 2008 Sportster Diagnostics: Appendix C Conversions



SUBJECT PAGE NO.
D.1 GLOSSARY ... e D-1




NOTES




GLOSSARY D.1

ACRONYMS AND ABBREVIATIONS

Table D-1. Acronyms and Abbreviations

ACRONYM OR ABBREVIATION DESCRIPTION

A Amperes

AC Alternating Current

ACC Accessory

ACR Automatic Compression Release
AGM Absorbed Glass Mat (battery)
AMP Ampere

AWG American Wire Gauge

B+ Battery Voltage

BAS Bank angle sensor

BTDC Before Top Dead Center

C Celsius (Centigrade)

CA California

CAL Calibration

CC Cubic Centimeters

CCA Cold Cranking Amps

CKP Crankshaft Position

cm Centimeter

DC Direct Current

DLC Data Link Connector

DOM Domestic

DTC Diagnostic Trouble Code
DVOM Digital Volt Ohm Meter

ECM Electronic Control Module
ECT Engine Coolant Temperature
EEPROM Electrically Erasable Programmable Read Only Memory
EFI Electronic Fuel Injection

ET Engine Temperature

EVAP Evaporative Emissions Control System
F Fahrenheit

ft-lbs Foot-Pounds

fl oz. Fluid Ounce

g Gram

GAL Gallon

GAWR Gross Axle Weight Rating
GND Ground (electrical)

GVWR Gross Vehicle Weight Rating
HDI Harley-Davidson International
H-DSSS Harley-Davidson Smart Security System
HFSM Hands Free Security Module
Hg Mercury

IAC Idle Air Control
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Table D-1. Acronyms and Abbreviations

ACRONYM OR ABBREVIATION

DESCRIPTION

IAT Intake Air Temperature

ID Inside Diameter

IGN Ignition Light/Key Switch

IM Instrument Module

In. Inch

INJ PW Injector Pulse Width

in-lbs Inch-Pounds

Kg Kilogram

Km Kilometer

kPa Kilopascal

km/hr Kilometers Per Hour

L Liter

LCD Liquid Crystal Display

LED Light Emitting Diode

mA Milliampere

MAP Manifold Absolute Pressure
ml milliliter

mm millimeter

MPH Miles Per Hour

ms millisecond

Nm Newton-Meter

N/A Not Applicable

no. Number

02 Oxygen

oD Outside Diameter

OEM Original Equipment Manufacturer
oz Ounce

P&A Parts and Accessories

PN Part Number

PSI Pounds per Square Inch
RES Reserve

RPM Revolutions Per Minute
SCFH Cubic Feet per Hour at Standard Conditions
TDC Top Dead Center

TGS Twist Grip Sensor

TP Throttle Position

TMAP Intake Air Temperature/Manifold Absolute Pressure
TSM Turn Signal Module

TSSM Turn Signal/Security Module
Vv Volt

VAC Volts of Alternating Current
VDC Volts of Direct Current

VIN Vehicle Identification Number
VSS Vehicle Speed Sensor
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TSM/TSSM (JAPAN/KOREA) OVERVIEW E.1l

GENERAL

TSM
The Turn Signal Module (TSM) has two major functions:
e Control turn signals.

e  Serve as Bank Angle Sensor (BAS).

TSSM

See Figure E-1. The optional, factory-installed, Harley-Davidson
Factory Security System (H-DFSS) includes a Turn Signal
Security Module (TSSM) which provides the same functions
as the TSM, but also includes security and immobilization
functions.

sm01275

Figure E-1. TSSM (Japan/Korea)

. _
ed02825

Figure E-2. TSM/TSSM Location

TROUBLESHOOTING

Problems fall into at least one of five categories:

Turn signal malfunction.

Bank angle (engine disable).
Clutch/neutral interlock (starter enable).
Security lamp problem.

Security system malfunction.

To resolve TSM/TSSM problems, four basic steps are involved.
In order of occurrence, they are:

1.

Retrieve Diagnostic Trouble Codes (DTCs) using
speedometer self diagnostics. See E.10 SPEEDOMETER
SELF DIAGNOSTICS.

Diagnose system problems. This involves using special
tools and the diagnostic flow charts in this section.

Correct problems through the replacement and/or repair
of the affected components.

After repairs are performed, the work must be validated.
This involves clearing the DTCs and confirming proper
vehicle operation as indicated by the behavior of the turn
signals.
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Figure E-3. Simplified TSM/TSSM Wiring
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TSM/TSSM FEATURES

E.2

GENERAL

The Turn Signal Module (TSM) and the Turn Signal Security
Module (TSSM) provide the following capabilities.

TURN SIGNAL FUNCTIONS
TSSM/TSSM Features
See E.4 TURN SIGNAL FUNCTIONS for complete details.

e Manual turn signal control: Manual activation/deactiva-
tion of left and right turn signal flashing sequences.

e Automatic turn signal cancellation: Automatic cancella-
tion of left and right turn signal flashing sequences based
on either vehicle speed, vehicle acceleration or turn com-
pletion.

« Emergency flashers: Four-way left and right turn signal
flashing capability.

* Turnsignal lamp diagnostics: Self-diagnostics for short
circuit and open lamp conditions on both left and right turn
signal systems.

BANK ANGLE FUNCTION
See E.5 BANK ANGLE FUNCTION for complete details.

< Emergency engine shutdown: Will provide engine
shutdown when vehicle is tipped over.

< Emergency outputs disable: Will disable turn signal
lamps and starter motor when vehicle is tipped over.

CLUTCH/NEUTRAL INTERLOCK
FUNCTIONS

TSM/TSSM Features

« Disables starter: Disables starter until either the clutch
lever is pulled in or transmission neutral is selected.

- Diagnostics: Provides diagnostics for clutch and neutral
switch faults.

SECURITY ALARM AND IMMOBILIZATION
FUNCTIONS

TSSM Feature

The following information applies only to motorcycles with the
security option (TSSM). See E.6 SECURITY SYSTEM
FUNCTIONS (TSSM ONLY) for more information.

* Remote arming/disarming: See Figure E-4. Owners may
enable and disable security alarm and immobilization
functions with a personally carried transmitter. This trans-
mitter is referred to as a key fob. Remote arming/dis-
arming is a function of the TSSM (Japan/Korea) only.

e Security lamp (key icon): See Figure E-5. A lamp within
the speedometer face tells the rider if the system is armed
or disarmed.

« PIN disarming: If a key fob is not available, the TSSM
allows the rider to disable the security alarm and immobil-

ization functions if the rider knows the previously entered
personal identification number (PIN).

e Arming/disarming confirmation: When the TSSM is
armed, the system provides visual feedback to the rider
by flashing the turn signals and sounding the optional
Smart Siren.

e Auto-arming: Automatically enables the security alarm
and immobilization functions within 30 seconds after the
Ignition Switch is switched OFF.

NOTE

Motorcycles sold with a TSSM have auto-arming disabled, but
it can be activated. See E.3 VEHICLE DELIVERY.

« Transport mode: Itis possible to arm the security system
without enabling the motion detector for one ignition cycle.
This allows the vehicle to be moved in an immobilized
state.

e  Starter/ignition disable: Should the security alarm and
immobilization functions be triggered by a vehicle security
condition, the starter and ignition system will be disabled.

e Security system alarm: See Figure E-6. The system will
alternately flash the left and right turn signals and sound
an optional Security Siren if a vehicle security condition
is detected while the system is armed.

ed03007

Figure E-4. Key Fob: TSSM
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Figure E-5. Security Lamp (Key Icon)

Figure E-6. Security Siren




VEHICLE DELIVERY

E.3

GENERAL

AWARNING

Only Touring Harley-Davidson Motorcycles are suitable
for sidecar use. Consult a Harley-Davidson dealer. Use of
motorcycles other than Touring models with sidecars
could result in death or serious injury. (00040a)

Setting up a vehicle TSM/TSSM depends on whether the
vehicle has a Turn Signal Module (TSM) or the optional Turn
Signal Security Module (TSSM) installed.

All motorcycles ship with the TSM/TSSM set for use without
a sidecar installed. If a motorcycle is equipped with a TSM, no
further configuration is required.

However, if a motorcycle has an optional security system
(TSSM) installed, perform the following steps as necessary.

1. Configure TSSM motorcycles by assigning both key fobs
to the vehicle. See E.3 VEHICLE DELIVERY, Key Fob
Assignment: TSSM.

2. Configure TSSM motorcycles by entering a Personal
Identification Number (PIN) picked by the owner. The PIN
allows the owner to operate the system if the key fob is
lost or inoperable. Record this PIN in the Owner's Manual
and instruct the customer to carry a copy.

CONFIGURING ATSSM

NOTE

Do not forget to enter a Personal Identification Number (PIN)
for TSSM motorcycles. If a PIN is not assigned and both key
fobs are lost or damaged while the motorcycle is armed, the
TSSM must be replaced.

Changes to TSSM settings are made by a series of program-
ming operations involving the ignition switch, left/right turn
signal switches and key fob (security systems).

At certain steps in the programming sequence, the motorcycle
may provide confirmation of settings by flashing the turn sig-
nals, turn signal indicators and/or security lamp. In addition,
when programming a PIN into a TSSM system, the odometer
displays the PIN to the user and dynamically updates it as the
code is entered or changed.

All programming operations are listed in table format. Follow
the numbered steps to configure the system. If a confirmation

response is listed, wait for the confirmation before continuing
to the next step. Important information pertaining to certain
actions will be found in the NOTES column.

SIDECAR CONFIGURATION

AWARNING

Only Touring Harley-Davidson Motorcycles are suitable
for sidecar use. Consult a Harley-Davidson dealer. Use of
motorcycles other than Touring models with sidecars
could result in death or serious injury. (00040a)

POWER DISRUPTION AND CONFIGURING

The TSM/TSSM will not enter configuration mode on the first
attempt after battery voltage has been removed from terminal
"1". This will occur after any of the following situations:

»  Battery disconnect or power drain.
*  Battery fuse removal.
e Connecting Breakout Box to TSM/TSSM connector.

Therefore, after all battery reconnects, the configuration
sequence must be modified as follows.

1. Set Engine Stop Switch to OFF, cycle Ignition Switch
ON-OFF-ON-OFF-ON and press left turn signal switch
twice.

2. Repeat step listed above.

3. Continue with configuration sequence listed.

KEY FOB ASSIGNMENT: TSSM

Refer to Table E-1 to assign a key fob to a motorcycle equipped
with a TSSM.

The key fob on TSSM motorcycles must be set so it will operate
the alarm system on the vehicle. This assignment must be
completed with no pauses between steps greater than 10
seconds. Turn the Ignition Switch to OFF after all key fobs
have been assigned. The programming mode will also exit
after 60 seconds has elapsed without detecting any fob sign-
up messages or turn signal switch activity.

Two key fobs may be assigned to the TSSM. The first suc-
cessful attempt to program a fob will disable all previously
assigned fobs. If a second fob is to be programmed, it must
be done in the same programming sequence as the initial fob.

Table E-1. Key FOB Assignment: TSSM

NO. ACTION WAIT FOR CONFIRMATION NOTES

1 Set Engine Stop Switch to OFF. Verify the security lamp is not
blinking (vehicle is dis-
armed).
This assignment procedure
must be completed with no
pauses between  steps
greater than 10 seconds.

2 Cycle the Ignition Switch IGN - OFF -

IGN - OFF - IGN.
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Table E-1. Key FOB Assignment: TSSM

NO. ACTION WAIT FOR CONFIRMATION NOTES
3 Press left turn switch 2 times and|One to four flashes turn signals and|1 flash - Worldwide TSM, no
release. indicators depending on vehicle config- | security.
uration 2 flashes - Japan/Korea con-
(See E.3 VEHICLE DELIVERY |figuration TSSM.
regarding battery disconnects.)
4 Press right turn switch 1 time and|One flash turn signals and indicators
release.
5 Press left turn switch 1 time and|Two flashes turn signals and indicators
release.
6 Press and hold key fob button until| Two flashes turn signals and indicators | This may take 10-25
confirmation is received. seconds.
7 If you have two key fobs, press and|Two flashes turn signals and indicators | Optional step.
hold button on second key fob until
confirmation is received.
8 Turn Ignition Switch to OFF.

PIN ENTRY: TSSM

NOTE

Do not forget to enter a Personal Identification Number (PIN)
for TSSM vehicles. If a PIN is not assigned and the key fob is
lost or damaged while the vehicle is armed, the TSSM must
be replaced.

The TSSM PIN consists of five digits. Each digit can be any
number from 1-9. There can be no zeros (0) in the PIN. The
PIN must be used to disarm the security system in case the
key fob becomes unavailable.

Refer to Table E-2 to enter an initial PIN with no PIN previously
installed. The procedure listed uses 3-1-3-1-3 as the desired
PIN.

NOTE

For better security, do not use 3-1-3-1-3 as a PIN. It is shown
as an example only.

Decide what five-digit PIN the owner would like to use. The
code will be programmed using the turn signal switches and

key fob. Keep a record of the PIN in a secure place such as
your wallet or the Owner's Manual.

*  When programming the PIN, the security lamp flashes to
provide feedback when entering each digit. The odometer
also displays the PIN and the change dynamically.

e The number of security lamp flashes corresponds to the
number currently selected for a given digit. Therefore, the
lamp may flash 1-9 times depending on the number
entered. The five-digit PIN will change in the odometer
window and the active digit will blink.

e Press the left turn switch one time to increment each digit.

e Quickly press the key fob button twice to advance to the
next digit.

NOTE

The programming mode exits upon turning the Ignition Switch
to OFF, or if no turn signal switch/key fob button activity occurs
for 60 seconds. No data is saved for partial configuration
attempts if entering a PIN for the first time. If a PIN has previ-
ously been entered, the user can change any digit or group of
digits.

Table E-2. Entering an Initial TSSM PIN (Example: 3-1-3-1-3) with No PIN Previously Entered

NO. ACTION

WAIT FOR CONFIRMATION

NOTES

1 Set Engine Stop Switch to OFF.

Verify the security lamp is not
blinking (vehicle is disarmed).
This assignment procedure
must be completed with no
pauses between steps greater
than 10 seconds.

2 Cycle the Ignition Switch

ON-OFF-ON-OFF-ON.
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Table E-2. Entering an Initial TSSM PIN (Example: 3-1-3-1-3) with No PIN Previously Entered

NO. ACTION WAIT FOR CONFIRMATION NOTES
3 Press left turn switch 2 times and release. |One to four flashes turn signals and|One flash - Worldwide TSM, no
indicators depending on vehicle config- | security.
uration Two flashes - Japan/Korea
(See E.3 VEHICLE DELIVERY |configuration TSSM.
regarding battery disconnects).
4 Quickly press key fob button 2 times and|One flash turn signals and indicators |Vehicle is in PIN entry mode
release. Odometer displays current five-digit|ready to enter or modify first
PIN (five dashes if no code entered), |digit.
first digit blinks.
5 Press left turn switch 1 time and release. |Security lamp flashes 1 - 9 times if|A lack of confirmation flashes
code was previously entered. indicates no digit is entered.
6 Press and release left turn switch to advance | Blinking digit in odometer display|You have selected 3 as a
through the digits. increments, security lamp flashes to|number for the first digit.
In this example, you will press and release |indicate each digit selected.
three times. In this example, the blinking digit dis-
played is 3 and the security lamp will
flash three times.
7 Quickly press key fob button 2 times and|Two flashes turn signals and indicators | You have confirmed 3 as a
release. second digit in odometer display|number for the first digit and
blinks. have advanced to entering the
second digit.
8 Press left turn switch 1 time and release. |None A lack of confirmation flashes
indicates no digit is entered.
9 Press and release left turn switch to advance | Blinking digit in odometer display|You have selected 1 as a
through the digits. increments, security lamp flashes to|number for the second digit.
In this example, you will perform this step |indicate each digit selected.
one time. In this example, the blinking digit dis-
played is 1 and the security lamp will
flash one time.
10 Quickly press key fob button 2 times and|Three flashes turn signals and indic-|You have confirmed 1 as a
release. ators third digit in odometer display |number for the second digit and
blinks. have advanced to entering the
third digit.
11 Press left turn switch 1 time and release. |None A lack of confirmation flashes
indicates no digit is entered.
12 Press and release left turn switch to advance | Blinking digit in odometer display|You have selected 3 as a
through the digits. increments, security lamp flashes to|number for the third digit.
In this example, you will repeat this step three |indicate each digit selected.
times. In this example, the blinking digit dis-
played is 3 and the security lamp will
flash three times.
13 Quickly press key fob button 2 times and|Four flashes turn signals and indic-|You have confirmed 3 as a
release. ators fourth digit in odometer display |number for the third digit and
blinks. have advanced to entering the
fourth digit.
14 Press left turn switch 1 time and release. None A lack of confirmation flashes
indicates no digit is entered.
15 Press and release left turn switch to advance | Blinking digit in odometer display|You have selected 1 as a
through the digits. increments, security lamp flashes to | number for the fourth digit.
In this example, you will perform this step |indicate each digit selected.
one time. In this example, the blinking digit dis-
played is 1 and the security lamp will
flash one time.
16 Quickly press key fob button 2 times and |Five flashes turn signals and indicators|You have confirmed 1 as a

release.

fifth digit in odometer display blinks.

number for the fourth digit and
have advanced to entering the
fifth digit.
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Table E-2. Entering an Initial TSSM PIN (Example: 3-1-3-1-3) with No PIN Previously Entered

NO. ACTION WAIT FOR CONFIRMATION NOTES
17 Press left turn switch 1 time and release. |None A lack of confirmation flashes
indicates no digit is entered.
18 Press and release left turn switch to advance | Blinking digit in odometer display|You have selected 3 as a
through the digits. increments, security lamp flashes to | number for the fifth digit.
In this example, you will repeat this step three |indicate each digit selected.
times. In this example, the blinking digit dis-
played is 3 and the security lamp will
flash three times.
19 Quickly press key fob button 2 times and|One flash turn signals and indicators|You have confirmed 3 as a
release. first digit in odometer display blinks. |number for the fifth digit and
have gone back to the first digit.
20 Turn Ignition Switch to OFF.
21 Write down code in Owner's Manual.
22 Arm the security system and attempt to

disarm using PIN entry. Refer to Table E-2.

CHANGING THE PIN: TSSM

existing PIN with the active digit blinking. Each additional press

of the left turn switch will increment the digit.

If a PIN has been previously entered, the security lamp will

flash the equivalent digit, and the odometer will display the

To advance from 5 to 6, press and release the left turn
switch 1 time.

* To advance from 8 to 2, press and release the left turn
switch 3 times (9-1-2).
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TURN SIGNAL FUNCTIONS

E.4

GENERAL

The TSM/TSSM turn signal feature has several modes:

e Automatic cancellation.
e Manual cancellation.

e Four-way flashing.

« Diagnostics mode.

The turn signals cannot be activated or deactivated when the
Ignition Switch is in the ACC position. The turn signals can
only be activated or deactivated with the Ignition Switch in the
IGNITION position.

AWARNING

Only Touring Harley-Davidson Motorcycles are suitable
for sidecar use. Consult a Harley-Davidson dealer. Use of
motorcycles other than Touring models with sidecars
could result in death or serious injury. (00040a)

AUTOMATIC CANCELLATION

Press the left or right turn switch to activate automatic turn
signal cancellation. There is no need to hold the turn switch in
when approaching the turn. The TSM/TSSM will not cancel
the signal before the turn is actually completed.

«  When the directional switch is released, the system starts
a 20 count. As long as the vehicle is traveling at more
than 7 MPH (11 km/h), the directional will always cancel
after 20 flashes, if the system does not recognize any
other input.

e If the vehicle speed drops to 7 MPH (11 km/h) or less,
including stopped, the directionals will continue to flash.
Counting will resume when vehicle speed reaches 8
MPH (12 km/h) and will automatically cancel when the
count total equals 20 as stated above.

e The turn signals will cancel within two seconds upon turn
completion. A sensor inside the TSM/TSSM cancels the
signal after the vehicle has been returned to an upright
position.

NOTE

The bank angle cancellation function has an automatic calibra-
tion feature. Ride the motorcycle for 0.25 mile (0.4 km) at
steady speeds (upright) to calibrate the system. Performance
of bank angle function may not be optimal until this calibration
is performed. This self-calibration is performed automatically
every time the vehicle is started and ridden.

MANUAL CANCELLATION

If you want to stop the turn signals from flashing, briefly depress
the turn signal switch a second time.

If you are signalling to turn in one direction and you depress
the switch for the opposite turn signal, the first signal is can-
celled and the opposite side begins flashing.

FOUR-WAY FLASHING

Use the following method to activate the four-way flashers:

1. With the Ignition Switch ON and the security system dis-
armed (models with security only), press the left and right
turn signal switches at the same time.

2. Turnthe Ignition Switch OFF and arm the security system
if present and desired. The four-way flashers will continue
for two hours.

3. To cancel four-way flashing, disarm the security system
if necessary, turn the Ignition Switch ON and press the
left and right turn signal switches at the same time.

This system allows a stranded vehicle to be left in the four-way
flashing mode and secured until help is found.

If the security system is disarmed while the four-way flashers
are active, the lights will flash as follows:

1. TSSM stops four-way flashing mode. Motorcycle sits for
1 second with turn signals off.

2. TSSM performs disarming confirmation (1 flash).
3. Motorcycle sits for 1 second with turn signals off.

4. Motorcycle restarts four-way flashing mode.

DIAGNOSTICS MODE

The TSM/TSSM measures the current when the turn signals
are used. If there is a burned out light bulb on one side, the
remaining light and the corresponding turn signal indicator flash
at double the normal rate starting with the fifth flash.

Other diagnostic conditions monitored include:
*  Short circuit in the turn signal wiring.
e Open circuit in the turn signal wiring.

e Stuck turn signal switch.

NOTES
e A stuck turn signal switch will disable the automatic turn
signal cancellation feature.

« If a stuck switch is detected, you must hold the left and
right turn signal switches in for more than one second to
activate the four-way flashers.

See E.8 DIAGNOSTIC TROUBLE CODES (DTC) for more
information.
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BANK ANGLE FUNCTION

E.5

GENERAL

OPERATION

The turn signals, starter motor, ECM, fuel pump, and ignition
coil will be disabled in the event the vehicle is tipped over.

AWARNING

Only Touring Harley-Davidson Motorcycles are suitable
for sidecar use. Consult a Harley-Davidson dealer. Use of
motorcycles other than Touring models with sidecars
could result in death or serious injury. (00040a)

The engine will shut off automatically if the vehicle is tipped
over. The odometer displays "tIP" when a tip over condition is
detected.

To restart the motorcycle after shutdown has occurred:
1. Return the motorcycle to an upright position.

2. Cycle the Ignition Switch OFF-IGN before restarting.
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SECURITY SYSTEM FUNCTIONS (TSSM ONLY)

E.6

GENERAL
Security System Operation

The TSSM provides security and immobilization functions not
found on the TSM. The TSSM will disable the starter and igni-
tion system. Additional functions include the ability to alternately
flash the left and right turn signals and sound a siren (if
equipped) if a theft attempt is detected.

Conditions that activate the security system when system is
armed include:

«  Detecting tampering of the ignition circuit: Turn signals
flash three times, optional siren chirps once and then turns
off. If the tampering continues, a second warning will
activate after four seconds. Continued tampering will cause
the alarm to activate for 30 seconds and then turn off. The
two warnings/alarm cycle is repeated for each tampering
incident.

e Detecting vehicle movement: Turn signals flash three
times, optional siren chirps once and then turns off. If the
vehicle is not returned to its original position, a second
warning will activate after four seconds. If the vehicle is
not returned to its original position, the alarm activates for
30 seconds then turns off. The two warnings/alarm cycle
may repeat a maximum of 10 times with a 10 second
pause between alarm cycles.

e Detecting that a battery or ground disconnect has
occurred while armed: Siren, if installed, activates its
self-alarm mode. Turn signals will not flash.

See E.7 ARMING/DISARMING (TSSM ONLY) for more
information.

NOTE

Always disarm the TSSM before removing or disconnecting
the battery to prevent the siren (if installed) from activating. If
the TSSMis in auto-arming mode, you must disarm the system
and disconnect the battery or remove the battery fuse before
the 30 second arming period expires.

Security System Options: TSSM

The following options are only available on the TSSM unit:
alarm sensitivity, auto-arming feature, and storage mode.

Default settings for the TSSM include:

e Solo vehicle configuration.

*  Medium motion sensitivity on alarm sensitivity.

«  All vehicles are shipped with auto-arming disabled.

e  Storage mode set to 10 days.
ALARM SENSITIVITY: TSSM
Sensitivity

The TSSM has four sensitivity settings: extremely low, low,
medium or high. The selection picked controls the sensitivity
of the security system in regards to motion detection.

To set alarm sensitivity, refer to Table E-3.

Table E-3. TSSM Alarm Sensitivity

NO. ACTION WAIT FOR CONFIRMATION NOTES
1 Set RUN/OFF Switch to OFF. Verify the security lamp is not
blinking (vehicle is disarmed).
2 Cycle  the Ignition Switch
ON-OFF-ON-OFF-ON.
3 Press left turn switch 2 times and | Two flashes turn signals & indicators | Two flashes - Japan/Korea configur-

release.

depending on vehicle configuration
(See E.3 VEHICLE DELIVERY
regarding battery disconnects).

ation TSSM

4 Press and hold key fob button until|One flash turn signals and indic-
confirmation is received. ators.
5 Press left turn switch 1 time and|Turn signals and indicators flash to|One flash - extremely low
release. indicate option selected. Two flashes - low sensitivity
Three flashes - medium sensitivity
Four flashes - high sensitivity
6 Press and release left turn switch|Turn signals and indicators flash to|One flash - extremely low
to advance through options. indicate option selected. Two flashes - low sensitivity
Three flashes - medium sensitivity
Four flashes - high sensitivity
7 Turn Ignition Switch to OFF.
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Transport Mode

It is possible to arm the security system without enabling the
motion detector for one ignition cycle. This allows the vehicle
to be picked up and moved in an armed state. In this mode,
any attempt to hot-wire the vehicle will trigger the security
system.

« To enter the transport mode, refer to Table E-4.

e To exit from transport mode and return the system to
normal operation/functions, disarm the system using either
the key fob or Personal Identification Number (PIN).

NOTE

Transport mode is especially useful when working on the
motorcycle. If it is not used, the alarm will activate under many
typical service activities.

Table E-4. Transport Mode: TSSM

NO. ACTION WAIT FOR CONFIRMATION NOTES
1 Set Engine Stop Switch to OFF. Verify the security lamp is not
blinking (vehicle is disarmed).

Turn Ignition Switch to ON.
Press and hold key fob button until| Three flashes turn signals & indic-
confirmation is received. ators.
Turn Ignition Switch to OFF.

5 Press and hold key fob button until| Three flashes turn signals & indic-| The vehicle can be moved without
confirmation is received. ators. tripping the alarm.

AUTO-ARMING FUNCTION: TSSM

Auto-arming causes the system to automatically arm itself (no
key fob needed) within 30 seconds after the Ignition Switch is
turned OFF. During this period, the security lamp stays on solid
to indicate auto-arming is starting up.

The vehicle may be moved during these 30 seconds without
triggering the alarm. However, any motion after that period will
trigger the security alarm. Upon expiration of the auto-arming
period, the turn signals flash twice, the security lamp begins
to flash and the siren (if equipped) chirps twice.

The TSSM allows remote arming via the key fob at any time.
However, if the system is remotely disarmed (with the key fob)
but the Ignition Switch is not turned ON within 30 seconds, the
system will rearm itself when auto-arming is enabled.

Japan and Korea motorcycles have auto-arming disabled by
default. However, the feature may be enabled if the customer
desires.

When auto-arming is disabled, the key fob must be used to
arm the security system. To set the auto-arming function, refer
to Table E-5.

Table E-5. Selecting TSSM Auto-Arming Function

NO. ACTION

WAIT FOR CONFIRMATION

NOTES

1 Set Engine Stop Switch to OFF.

Verify the security lamp is not
blinking (vehicle is disarmed).

2 Cycle the Ignition Switch

IGN-OFF-IGN-OFF-IGN.

3 Press left turn switch 2 times and release.

Two flashes turn signals and indic-
ators (See E.3 VEHICLE DELIVERY
regarding battery disconnects).

Two flashes - Japan/Korea configur-
ation TSSM

4 Press and hold key fob button until confirma-|One flash turn signals and indic-
tion is received. ators.
5 Press and hold key fob button until confirm-| Two flashes turn signals and indic-
ation is received. ators.
6 Press left turn switch 1 time and release. |Turn signals and indicators flash to|One flash - auto-arming disabled
indicate option selected. Two flashes - auto-arming enabled
7 Press and release left turn switch to advance | Turn signals and indicators flash to
through options. indicate option selected.
8 Turn Ignition Switch to OFF.
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STORAGE MODE: TSSM

The TSSM has a special mode for long term storage. This
mode prevents the security system from draining the battery
after a period of days (10, 20, 60 or infinite) without any Ignition
Switch activity.

e If the TSSM is set to infinite, the system will not go into
storage mode.

e Vehicles will enter storage mode whether the security
system is armed or disarmed.

e If set to 20 days or greater, the customer must use an
approved trickle charger to keep the battery from dischar-

ging.

In storage mode, all alarm functions remain active but the
receiver is shut down and will not respond to the key fob. The
vehicle is immobilized because the starter motor and Electronic
Control Module (ECM) are disabled. When the storage mode
is entered, the security lamp stops flashing to conserve power.

To wake up the TSSM from storage mode, the Ignition Switch
must be turned ON. This will trigger a warning/alarm if the
system was previously armed. You must use the key fob or
PIN to disarm the system and stop the alarm.

To set the storage mode preferences, refer to Table E-6.

Table E-6. Storage Mode Preferences: TSSM

NO. ACTION

WAIT FOR CONFIRMATION

NOTES

1 Set Engine Stop Switch to OFF.

Verify the security lamp is
not blinking (vehicle is dis-

depending on vehicle configuration
(See E.3 VEHICLE DELIVERY regarding

armed).
2 Cycle the Ignition Switch
IGN-OFF-IGN-OFF-IGN.
3 Press left turn switch 2 times and release. |Two flashes turn signals and indicators|Two flashes - Japan/Korea

configuration TSSM

battery disconnects).

tion is received.

4 Press and hold key fob button until confirma- | One flash turn signals and indicators.

confirmation is received.

5 Release and then hold key fob button until| Two flashes turn signals and indicators.

confirmation is received.

6 Release and then hold key fob button until| Three flashes turn signals and indicators.

7 Press left turn switch 1 time and release. Turn signals and indicators flash to indicate | One flash - 10 days
option selected. Two flashes - 20 days
Three flashes - 60 days
Four flashes - Infinite
8 Press left turn switch to advance through|Turn signals and indicators flash to indicate |One flash - 10 days
options. option selected. Two flashes - 20 days

Three flashes - 60 days
Four flashes - Infinite

9 Turn Ignition Switch to OFF.
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ARMING/DISARMING (TSSM ONLY)

E.7

GENERAL

There are two methods to arm the security system:

e Using the key fob.

* Using auto-arming. See E.6 SECURITY SYSTEM
FUNCTIONS (TSSM ONLY).

NOTE

The vehicle cannot be armed with the Ignition Switch turned
to IGN.

There are two ways to disarm the system:

e Using the key fob. This method works in all situations
except before turning Ignition Switch to IGN when TSSM
storage mode is activated.

« Using a Personal Identification Number (PIN).

SECURITY LAMP

Refer to Table E-7. The security lamp within the speedometer
provides feedback to the rider confirming armed or disarmed
status.

Table E-7. Security Lamp Status: TSSM

MODE

No security system (TSM),
security system not armed or
storage mode active.

LAMP
Does not flash.

Ten minute timeout after failed
PIN entry attempt or a battery
reconnect has occurred while
armed.

Flashes every second.

Flashes every 2 seconds. Security system armed.

Flashes 4 times a second. PIN entry mode.

Stays on solid with Ignition|Auto-arming is starting up.
Switch turned OFF. You have 30 seconds before
system is armed.

Stays on solid with Ignition|If solid for more than 4
Switch turned to IGN. seconds after Ignition Switch
is turned to IGN, a current

DTC is present.

USING KEY FOB: TSSM

General

The TSSM reception range for the key fob signal depends on
a specific receiver pattern.

NOTE

Environmental and geographic conditions may affect signal
range.

Arming the System
1. Hold key fob horizontal at waist level.
2. Point key fob at the front of the vehicle.

3. Hold down the key fob button until the system responds
with two turn signal flashes.

Disarming the System
1. Hold key fob horizontal at waist level.
2. Point key fob at the front of the vehicle.

3. Quickly press the key fob button twice. The system will
respond with one turn signal flash.

NOTE

Disarming function may require practice. The key fob button
must be pressed twice within 1.5 seconds to send the disarm
command. The action is very similar to double-clicking a com-
puter mouse. Light quick taps work best; very hard or very slow
taps are less likely to work.

Troubleshooting

If the key fob button has been pressed numerous times while
away from the vehicle, the fob may fall out of synchronization
with the TSSM. If this happens, the TSSM might fail to recog-
nize the key fob's commands.

To solve this problem, press and hold the key fob button for
10-15 seconds until the security system responds with two turn
signal flashes. After confirmation, you may resume normal fob
operation.

USING THE PIN
General

The Personal Identification Number (PIN) consists of five digits
entered using the left and right turn signal switches. Each digit
can be any number from 1-9. The PIN is intended to be used
to disarm the motorcycle in case the key fob becomes
unavailable or inoperable.

See E.3 VEHICLE DELIVERY to set a PIN.
Disarming the System

Refer to Table E-8. If you make an error while disarming the
TSSM using a PIN, the alarm will activate for 30 seconds after
the last digit is entered. After a failed attempt, the security lamp
will flash once every second for 10 minutes. During this time,
the vehicle will not accept any attempt to enter a PIN.

Table E-8. Disarming TSSM with the PIN (Example: 3-1-3-1-3)

NO. ACTION

WAIT FOR CONFIRMATION

NOTES

Set Engine Stop Switch to OFF.

Turn Ignition Switch to ACC.
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Table E-8. Disarming TSSM with the PIN (Example: 3-1-3-1-3)

NO. ACTION WAIT FOR CONFIRMATION NOTES
3 Hold both turn switches in until confirm-| Security lamp blinks at fast rate. System is ready for PIN
ation. entry.
4 Enter first digit of code (3) by pressing
left turn switch 3 times.
5 Press right turn switch 1 time. Serves as "enter" key for first
digit.
6 Enter second digit of code (1) by
pressing left turn switch 1 time.
7 Press right turn switch 1 time. Serves as "enter" key for
second digit.
8 Enter third digit of code (3) by pressing
left turn switch 3 times.
9 Press right turn switch 1 time. Serves as "enter" key for
third digit.
10 Enter fourth digit of code (1) by Serves as "enter" key for
pressing left turn switch 1 time. fourth digit.
11 Press right turn switch 1 time.
12 Enter fifth digit of code (3) by pressing System is disarmed. You
left turn switch 3 times. may use the vehicle or pro-
gram another key fob.
13 Press right turn switch 1 time. Security lamp stops blinking.
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DIAGNOSTIC TROUBLE CODES (DTC)

E.8

TSM/TSSM

To diagnose system problems, start by observing the behavior
of the security lamp.

NOTES

e See Figure E-7. "Key ON" means that the Ignition Switch
is turned to IGNITION (3) and the Engine Stop Switch is
set to RUN (although the engine is not running).

. See Figure E-8. When the Ignition Switch is turned ON,
the security lamp will illuminate for approximately four
seconds and then turn off.

e Ifthe security lamp is notilluminated at Key ON or if it fails
to turn OFF after the initial four-second period, the
speedometer may need to be replaced. See
E.10 SPEEDOMETER SELF DIAGNOSTICS. If "BUS Er"
is displayed on the odometer, it may take up to twenty
seconds for the security lamp to illuminate.

*  The security lamp will also light for eight seconds after the
bulb check if historic Diagnostic Trouble Codes (DTCs)
are present. The security lamp will stay on if current DTCs
are set. If an historic DTC is present, the security lamp
will light for 2 ignition cycles or until the DTC is cleared
manually.

ed02814

1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

ed02920

Figure E-7. Ignition Switch

1.

2.

Figure E-8. Security Lamp (Key Icon)

See Figure E-9. After the lamp turns off after being illumin-
ated for the first four-second period, one of three events
may occur:

a. The lamp remains off. This indicates there are no
current fault conditions or stored historic DTCs cur-
rently detected by the TSSM.

b. The lamp stays off for only four seconds and then
comes back on for an eight-second period. This
indicates a historic DTC is stored, but no current DTC
exists.

c. Thelamp remains on beyond the eight-second period.
This indicates a current DTC exists.

See E.8 DIAGNOSTIC TROUBLE CODES (DTC), Code
Types for a complete description of DTC formats.
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-
Key On —>|
N1, N1 Lamp ON 8 Seconds:
— = — ON Only Historic DTCs Exist
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‘ Lamp OFF
OFF — 4 5ec.—> >
Key On —>|
Nl Ny Lamp Remains ON: Current DTC*
_@__ — ON +— 4 Sec.— -
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OFF <— 4 Sec.—>
Key On —>|
* Historic DTCs May Also Exist
Figure E-9. Security Lamp Operation
CODETYPES Historic DTCs are stored for 50 ignition cycles after any DTC
was last set as current to assist in the diagnosis of intermittent
PART NUMBER TOOL NAME faults. On the 50th cycle, the DTC will clear itself. The security
HD-44750 DIGITAL TECHNICIAN lamp will only indicate the existence of only historic DTCs for

There are two types of Diagnostic Trouble Codes (DTCs):
current and historic. If a DTC is stored, it can be read using
either a computer based diagnostic package called DIGITAL
TECHNICIAN (Part No. HD-44750) or speedometer self dia-
gnostics. See E.10 SPEEDOMETER SELF DIAGNOSTICS.

NOTES

*  Speedometer self diagnostics will display both current and
historic DTCs. To differentiate between current and historic
DTCs, a computer-based diagnostic package called
DIGITAL TECHNICIAN (Part No. HD-44750) must be
employed.

e Al DTCs reside in the memory of the ECM, TSM/TSSM,
speedometer or tachometer until the DTC is cleared by
use of the speedometer self diagnostics. See
E.10 SPEEDOMETER SELF DIAGNOSTICS.

e A historic DTC is also cleared after a total of 50 ignition
cycles has elapsed. After the 50 ignition cycles retention
period, the DTC is automatically erased from memory
providing that no subsequent faults of the same type are
detected in that period.

Current

Current DTCs are those which are present during the current
ignition cycle. See the appropriate flow charts for solutions.

Historic

If a particular problem happens to resolve itself, the active
status problem is dropped and it becomes a historic DTC rather
than a current DTC. For example, intermittent output shorts
can become typical historic DTCs.

two ignition cycles.

It is important to note that historic DTCs will exist whenever
the system indicates the existence of a current fault. See
E.8 DIAGNOSTIC TROUBLE CODES (DTC), Multiple Dia-
gnostic Trouble Codes if multiple DTCs are found.

Diagnostic charts are designed for use with current DTCs and
as a result they frequently suggest part replacement. When
diagnosing an historic DTC the charts can be helpful but should
not lead to part replacement without verification the part is
faulty.

RETRIEVING DIAGNOSTIC TROUBLE

CODES

PART NUMBER
HD-44750

TOOL NAME
DIGITAL TECHNICIAN

The TSM/TSSM supports two levels of diagnostics.

*  The most sophisticated mode employs a computer-based
diagnostic package called DIGITAL TECHNICIAN (Part
No. HD-44750).

* The second mode requires using speedometer self dia-
gnostics. Speedometer, tachometer (if equipped),
TSM/TSSM and ECM DTCs can be accessed and cleared.
See E.10 SPEEDOMETER SELF DIAGNOSTICS.

MULTIPLE DIAGNOSTIC TROUBLE CODES

While it is possible for more than one fault to occur and set
more than one DTC, there are several conditions which may
result in one fault setting multiple DTCs:
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Serial data DTCs (U1016, U1255, U1300 and U1301) may be Refer to Table E-9. This table gives most TSM/TSSM DTCs a
accompanied by other DTCs. Always correct the serial data priority ranking.
DTCs before resolving the other DTCs.

Table E-9. TSM/TSSM Diagnostic Trouble Codes (DTC) and Fault Conditions

RANKING| DTC FAULT CONDITION SOLUTION
1 U1300 |J1850 short-to-ground E.20 DTC U1300, U1301 OR BUS ER.
2 U1301 |J1850 short-to-battery E.20 DTC U1300, U1301 OR BUS ER.
3 U1016 |Loss of serial communications - ECM E.19 DTC U1016, U1255.
4 U1255 |Loss of serial communication - general E.19 DTC U1016, U1255.
5 B1135 |Accelerometer fault E.17 DTC B1135.
6 B1154 |Clutch switch input short-to-ground E.18 DTC B1154, B1155.
7 B1155 |Neutral switch input short-to-ground E.18 DTC B1154, B1155.
8 B1134 |Start relay output short-to-ground E.16 DTC B1134.
9 B1121 |Left turn lamp output fault E.13 TURN SIGNAL ERRORS: B1121, B1122, B1141.
10 B1122 |Right turn lamp output fault E.13 TURN SIGNAL ERRORS: B1121, B1122, B1141.
11 B0563 |Battery voltage high E.14 DTC B0563.
12 B1131 |Alarm output short-to-ground E.15 DTC B1131, B1132.
13 B1132 |Alarm output short-to-ground E.15 DTC B1131, B1132.
14 B1141 |Ignition switch input short-to-ground or open |E.13 TURN SIGNAL ERRORS: B1121, B1122, B1141.
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INITIAL DIAGNOSTIC CHECK: TSM/TSSM

E.9

GENERAL
PART NUMBER TOOL NAME
HD-44750 DIGITAL TECHNICIAN

To locate faulty circuits or other system problems, follow the
diagnostic flow charts. For a systematic approach, always begin
with E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, Initial
Diagnostics. Read the general information and then work your
way through the flow chart box by box.

Diagnostic Notes

If a numbered circle appears adjacent to a flow chart box, then
more information is offered in the diagnostic notes. Many dia-
gnostic notes contain supplemental information, descriptions
of various diagnostic tools or references to other parts of the
manual where information on the location and removal of
components may be obtained.

Circuit Diagram/Wire Harness Connector
Table

When working through a flow chart, refer to the illustrations,
the associated circuit diagram and the wire harness connector
table as necessary. The wire harness connector table for each
circuit diagram identifies the connector number, description,
type and general location.

In order to perform most diagnostic routines, a Breakout Box
and a digital volt/ohmmeter (DVOM) are required. See
E.11 BREAKOUT BOX: TSM/TSSM or E.11 BREAKOUT BOX:
TSM/TSSM.

To perform the circuit checks with any degree of efficiency, a
familiarity with the various wire connectors is also necessary.

Job/Time Code Values

Some charts may contain warranty job/time codes. Dealership
technicians filing warranty claims should use the job/time code
values printed in bold text underneath the appropriate repair.

Reprogramming ECM

Diagnostic charts frequently suggest Electronic Control Module
(ECM) replacement. In the event an ECM needs to be replaced,

it must be reprogrammed using a computer-based diagnostic
package called DIGITAL TECHNICIAN (Part No. HD-44750).
See your dealer. Password learn procedure must also be per-
formed. See E.21 TSM/TSSM: PASSWORD LEARN.

INITIAL DIAGNOSTICS
PART NUMBER

HD-42682
HD-46601

TOOL NAME
BREAKOUT BOX
INSTRUMENT HARNESS ADAPTERS

Diagnostic Tips

e If speedometer reads "BUS Er" with the Ignition Switch
turned to IGN (Engine Stop Switch at RUN with the engine
off), check data bus for an open or short to ground
between data link connector [91A] terminal "3" and ECM
connector [78B] terminal "5", TSSM connector [30B] ter-
minal "3", speedometer connector [39B] terminal "2" or
tachometer (if equipped) connector [108B] terminal "2".

*  Check for an open diagnostic test terminal between data
link connector [91A] terminal "3" and TSM/TSSM connector
[30B] terminal "3". With Ignition Switch turned to IGN,
serial data bus voltage should be typically 0.6-0.8 volt.
The range of acceptable voltage is 0-7.0 volts.

« To identify intermittents, wiggle vehicle harness while
performing steps in the Initial Diagnostic Check flow charts.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) between
wire harness connector [39B] and speedometer connector
[39A] using INSTRUMENT HARNESS ADAPTERS (Part
No. HD-46601). See 2.2 INITIAL DIAGNOSTIC CHECK:
SPEEDOMETER.

2. Compare TSM/TSSM system behavior to symptoms in
Table E-10.

All TSM/TSSM Diagnostic Trouble Codes (DTCs) are listed in
Table E-9.

Table E-10. Symptoms That May Not Set Diagnostic Trouble Codes

SYMPTOM

SOLUTION

Fails to disarm

E.1 TSM/TSSM (JAPAN/KOREA) OVERVIEW.

Turn signal will not cancel or cancels|E.13 TURN SIGNAL ERRORS: B1121, B1122, B1141.

erratically

Turn signal flashes double normal rate, all|[E.13 TURN SIGNAL ERRORS: B1121, B1122, B1141.

bulbs good

Other Diagnostic Trouble Codes (DTCs)

See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER for
any DTCs related to the speedometer.

See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs
related to the Electronic Control Module (ECM).
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Figure E-10. Diagnostic Check
Table E-11. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM 12-place Deutsch Under battery tray
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Under left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Initial Diagnostic Check (Part 1 of 3)

Does engine
start?
YES. YES. NO. NO.
Starts and runs. Starts, then stalls. Cranks, but will not start. Engine will not crank.
Check for diagnostic trouble See 4.12 STARTS, See 4.10 ENGINE CRANKS, See 1.2 STARTING
codes (DTCs). See 3.11 THEN STALLS. BUT WILL NOT START. SYSTEM DIAGNOSIS.
SPEEDOMETER
SELF DIAGNOSTICS.
DTCs found?

I ]
NO

YES NO
Unable to enter No DTCs

diagnostic mode. displayed.
e et oo
chart. All DTCs are listed in Table ] P . may not set diagnostic
E-9. DTCs are listed by priorit switch. Does odometer display trouble codes, refer to
: y P Y- appear with display backlighting? Table E-10.

|
vES

Check for continuity to ground at
Breakout Box terminal “7” (Black).
Wiggle harness during continuity

check. Continuity present?

Go to Initial Diagnostic
Check (Part 2 of 3). VES
Locate and
Check for battery voltage at repair open
Breakout Box terminal “5” (Black) between
while wiggling harness. Battery terminal “7”
voltage continuously present? and ground.

[

With ignition switch OFF and speedometer N

connector [39] disconnected, check continuity Locate and repair open

between Breakout Box terminal “8” and “11" (Black). between terminal “5” and
Is continuity present when trip odometer reset battery fuse.

switch is depressed and infinity when released?

Replace Replace trip odometer
Speedometer. reset switch.

fc01157_en
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Initial Diagnostic Check (Part 2 of 3)

Continued from Initial Diagnostic Check (Part 1 of 3).
Turn ignition switch ON, is odometer backlight present?

YES

Perform “WOW" test.

See 3.11 SPEEDOMETER SELF DIAGNOSTICS.

The following features should be functional
1) backlight should illuminate
2) needle should sweep its full range of motion
3) LED's should illuminate:

« check engine

« battery

« security (all models)
4) LED's that may illuminate:

« low fuel

« cruise (although not cruise equipped)

Are all features functional?

Replace Speedometer.

YES

Turn Ignition Switch to ACC.
Is backlight present?

|
ves

Check for battery voltage at

Breakout Box terminal “6”
(Black). Is battery voltage
present?
I

= [ ]

]

O,

With ignition switch turned to
IGNITION, check for battery voltage
at terminal “1” of Breakout Box. Battery
voltage present?

Replace Speedometer.

Is instrument
fuse good?

YES

Is accessory

Replace Speedometer. fuse good?

Locate and repair open

between terminal 1 of
connector [39] and
instrument fuse.

Locate and repair open
on O/W wire between
terminal 6 of connector

[39] and accessory fuse.

STOP

Go to Initial Diagnostic
Check (Part 3 of 3).

.

Locate and repair
source of fault.
Replace fuse.
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Initial Diagnostic Check (Part 3 of 3)

Continued from Initial Diagnostic

Check (Part 2 of 3).
Is problem intermittent?

YES

Repeat Diagnostic
Check while wiggling
harnesses.
Intermittent present?

YES

o

NO
Speedometer inoperative
(no vehicle speed).

Remove and inspect
Vehicle Speed Sensor.
Debris present?

Locate and repair
intermittent.

| No trouble found.

NO
Tachometer Inoperative
(no engine speed).

See tachometer Inoperative
(Part 1 of 2).
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Remove debris. Reinstall
Vehicle Speed Sensor.

Check for damaged wiring/loose
connection between Vehicle
Speed Sensor and ECM.

Is wiring damage/ loose
connection present?

Locate and repair
source of fault.

Replace
Speedometer.
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SPEEDOMETER SELF DIAGNOSTICS E.10

GENERAL

The speedometer is capable of displaying and clearing ed0ze30

speedometer, tachometer, TSM/TSSM, and Electronic Control
Module (ECM) Diagnostic Trouble Codes (DTCs) (diagnostic
mode).

DIAGNOSTICS
Diagnostic Tips

e For aquick check of speedometer function, a "WOW" test
can be performed. Press and hold trip odometer reset
switch then turn Ignition Switch ON. Release trip odometer
reset switch. See Figure E-11. Background lighting should
illuminate, gauge needles should sweep their full range
of motion, and indicator lamps (battery, security, low fuel,
and check engine) should illuminate. All lamps should
illuminate, even those not used in normal vehicle opera-
tions.

. If speedometer fails "WOW" test, check for battery, ground,
ignition, trip odometer reset switch and accessory wiring
to speedometer. If any feature in the speedometer is non-
functional, see 2.2 INITIAL DIAGNOSTIC CHECK:
SPEEDOMETER.

Sixth gear indicator (not used)
Check engine lamp

Low fuel lamp

Battery lamp

Security lamp (key icon)

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

IS S o

1. To exit diagnostic mode, turn Ignition Switch OFF. .
Figure E-11. Speedometer

2. To clear DTCs for the selected module, press the trip
odometer reset switch for more than 5 seconds when a

DTC is displayed. This procedure will clear all DTCs for

the selected module. ed02814

Ve
& &

1. Ignition OFF
2. Accessory (ACC) ON
3. Ignition ON

Figure E-12. Ignition Switch
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Speedometer Self Diagnostics

While holding trip odometer reset
switch in, turn ignition switch to
@ IGNITION.
Make sure Engine Stop Switch is in
RUN position.

Release trip odometer reset switch.
Does “diag” appear?
I

YES

Press and release trip odometer reset switch. E(Z'
“PSSPtb” appears.

| To display DTCs for the

"p¥ flashing. |— ECM, press and hold trip See 2.2 INITIAL
9- odometer reset switch for more DIAGNOSTIC
than 5 seconds. CHECK: SPEEDOMETER.

To choose TSM/
TSSM/HFSM, press
and release trip odometer
reset switch.

To display DTCs for
TSM/TSSM, press and hold trip Device
odometer reset switch for more "1 response?

than 5 seconds.

P "S” flashing. ——

To choose Speedometer,
press and release trip
odometer reset switch.

“no rsp” displayed. See applicable code from
other modules. Models not equipped with a
tachometer or ABS will display “no rsp” normally.

To display DTCs for
- speedometer, press and EEI If “no rsp” displayed on odometer on tachometer
P "SP” flashing. hold trip odometer reset equipped vehicle, See Section 2.4
switch for more than 5 SPEEDOMETER/TACHOMETER.
seconds.

To choose Tachometer, |
press and release trip odometer @ DTC

reset switch. “none” displayed. displayed.
| To display DTCs for tachometer,
»| T flashing. |— press anq hold trip odometer | | -
reset switch for more than 5 Press and release trip
| seconds. Press and release odometer reset switch.
trip odometer reset Are more DTCs displayed?
To choose ABS, press switch. Part number
and release trip odometer of module will be
reset switch. displayed.
| To display DTCs for
ABS, press and NO
P "b” flashing. hold trip odometer reset ——
switch for more
| than 5 seconds. “end” displayed. To clear all DTCs for selected
To choose ECM, press module hold trip odometer reset switch for more than
and release trip odometer 5 seconds. If DTCs are not to be cleared, Press and
reset switch. release trip odometer reset switch. Part number of
. module will be displayed.
Press and release trip |

odometer reset switch again to
continue to next module.

fc01160_en
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BREAKOUT BOX: TSM/TSSM

E.11

GENERAL
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX

The BREAKOUT BOX (Part No. HD-42682) splices into the
main harness. Used in conjunction with a digital volt/ohmmeter
(DVOM), it allows circuit diagnosis of wiring harness and con-
nections without having to probe with sharp objects.

INSTALLATION

1. Remove left side cover and battery. See the Service
Manual.

2. See Figure E-13. Reach under battery tray and lift
TSM/TSSM from cavity in bottom of tray.

3. See Figure E-14. Depress latches on harness connector
[30B] and remove from TSM/TSSM connector [30A].

4. Route harness connector [30B] back down through cavity
and out left side of vehicle under battery tray.

5. Reinstall battery.

6. See Figure E-15. Attach Breakout Box to connectors:
a. Mate gray socket housing on Breakout Box with
TSM/TSSM connector [30A].

b. Mate gray pin housing on Breakout Box with harness
connector [30B].

Figure E-13. TSM/TSSM Location

ed02818

1. Harness connector
2. Pinl
3. Pinl2

Figure E-14. TSM/TSSM Connector [30A]

ed02832

e

1. TSMITSSM
2. Tester harness connectors
3. Vehicle's TSM/TSSM harness connector [30B]

Figure E-15. Breakout Box: TSM/TSSM

REMOVAL

1. Disconnect Breakout Box from vehicle:

a. See Figure E-14. Depress latches and detach gray
Breakout Box socket connector from TSM/TSSM
connector [30A] (1).

b. See Figure E-15. Detach gray Breakout Box pin con-
nector from harness connector [30B] (3).
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Remove battery. Route TSM/TSSM harness connector 5. Install battery, MAXIFUSE, and left side cover. See the
[30B] up through cavity in bottom of battery tray. Service Manual.

Mate harness connector [30B] to TSM/TSSM. NOTE

Position TSM/TSSM with connector facing toward rear of ~ Vehicle will not start with TSM/TSSM disconnected or incor-
vehicle. Lower TSM/TSSM down into cavity in bottom of rectly mounted.

battery tray.
Table E-12. TSM/TSSM Connector [30B]
TERMINAL FUNCTION TERMINAL FUNCTION
1 Battery 7 Right turn switch input
2 Ignition 8 Left turn switch input
3 Serial data 9 Start relay control
4 Neutral switch 10 Clutch switch
5 Left turn feed 11 Alarm signal
6 Right turn feed 12 Ground
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FAILS TO DISARM (TSSM ONLY)

E.12

GENERAL

DIAGNOSTICS

Security Equipped Vehicles Only

This section applies only to those vehicles equipped with the
optional Turn Signal Security Module (TSSM).

NOTE

Disarming function may require practice. The key fob button
must be pressed twice within 1.5 seconds to send the disarm
command. The action is very similar to double-clicking a com-
puter mouse. Light quick taps work best; very hard or very slow
taps are less likely to work.

The key fob sends a RF signal to activate all remote TSSM
functions. The left front turn signal switch wire serves as the
vehicle's antenna. If the TSSM does not respond (nho confirm-
ation at arming/disarming system) or responds weakly (limited
range, won't consistently arm/disarm or synchronize), follow
the flow chart.

Job/Time Code Values

Dealership technicians filing warranty claims should use the
job/time code values printed in bold text underneath the
appropriate repair.

d03009

Figure E-16. Key Fob Battery: TSSM

Diagnostic Tips

e Verify key fob battery voltage is at least 2.9 volts. See
E.22 TSSM MAINTENANCE.

« Interference from physical surroundings may affect RF
transmission. Place fob next to left handgrip and disarm
with two clicks or move motorcycle to a new location and
retest.

*  Check for damage to antenna wire. Does left turn signal
work?

NOTE

See E.7 ARMING/DISARMING (TSSM ONLY). Use only the
proper key fob for your market and TSSM package.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. After a battery disconnect, the TSSM will not enter the
configuration mode on the first attempt. All attempts to
assign a fob or enter the configuration mode will require
at least two attempts.
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em01183
[e]
—< <&
[24B] [24A]
—— 1
Left Turn Signal
Switch
Key fob antenna
/ (TSSM only)
To ignition
switch
b )
o
30 Amp
MAXIFUSE
[ R — R =) om R 15 Amp
T3 + Battery
Fuse
Battery I I
~ =
% g % GND 1

¥ ’_l Il

@ [308B] A 1 8 12

l 130A] N 1 8 12

Engine Case o s o
Ground Point Z
TSSITSSM
Figure E-17. Antenna Circuit
Table E-13. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[24] Left hand controls and horn 8-place Molex Under fuel tank
[30] TSM/TSSM 12-place Deutsch Under battery
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Fails to Disarm

Correct key fob for

vehicle?

Does left turn signal function?

Replace fob battery and retest.
See E.22 TSSM MAINTENANCE.
Does fob work?

See E.13 TURN SIGNAL
ERRORS: B1121, B1122,
B1141.

System OK.

o)

6755 Attempt to assign new
@ fob to TSSM and retest.
Does fob work?

[ ]

System OK.

6756

[no ]

=

Obtain correct fob or replace fob.
Verify fob is synchronized to vehicle’s
TSSM.

Replace TSSM.
Learn password and
perform set-up.

6757

fc01161_en
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TURN SIGNAL ERRORS: B1121, B1122, B1141 E.13

GENERAL DIAGNOSTICS

The turn signals will automatically cancel based on either the PART NUMBER TOOL NAME
speed/acceleration of the vehicle or upon turn completion. See

E.4 TURN SIGNAL FUNCTIONS. HD-41404-B HARNESS CONNECTOR TEST KIT
For turn signal diagnostics, refer to Table E-14. HD-4268 BREAKOUT BOX

Job/Time Code Values Diagnostic Tips: All

Dealership technicians filing warranty claims should use the
job/time code values printed in bold text underneath the
appropriate repair. .

sm01275

Figure E-18. TSM/TSSM

Diagnostic Trouble Code (DTC) B1121 and B1122 will
illuminate the security lamp.

DTC B1141 will not illuminate the security lamp.

When the TSM/TSSM is in 4-way flasher mode, a fault on
either the left or right turn lamp output will not cause either
DTC B1121 or DTC B1122 to be set. If fault occurs on
both left and right outputs, then both DTC B1121 and DTC
B1122 will be set.

When the TSM/TSSM detects an over current or short to
ground condition, it will turn off the turn lamp outputs. The
outputs will be automatically reactivated once the fault is
removed.

Table E-14. Turn Signal Errors: TSM/TSSM

DTC SYMPTOM

START WITH FLOW CHART

N/A Turn signals cancel erratically

Turn Signal Error 1A Cancels Erratically (Part 2 of
2)

B1121, B1122, B1141 |Turn signals will not flash, 4-way flashers inoper- | Turn Signal Error 2A Will Not Flash, 4-way Flashers

rate while all bulbs are working

able Inoperable: DTC B1121, B1122, B1141
N/A Turn signals will not cancel upon turn completion |Turn Signal Error 1A Will Not Cancel Upon Turn
Completion (Part 1 of 2)
N/A Left or right turn signals flash at double the normal | Turn Signal Error 3A Flash at Double Normal Rate,

All Bulbs Working
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Figure E-19. Turn Signal Circuit: Typical
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Table E-15. Wire Harness Connectors

NO. DESCRIPTION TYPE LOCATION
[5] MAXIFUSE 2-place Metri-Pack, black | On battery strap, behind left side cover
[7] Rear lighting 6-place Multilock Under seat

[18] Left rear turn signal 2-place Multilock Inside tail lamp lens

[19] Right rear turn signal 2-place Multilock Inside tail lamp lens

[20] Console gauges/indicator lamps 12-place Molex Under fuel tank

[22] Right handlebar controls 6-place Molex Under fuel tank

[24] Left handlebar controls 8-place Molex Under fuel tank

[30] TSMITSSM 12-place Deutsch Under battery

[31] Front turn signals 6-place Multilock Under fuel tank

[33] Ignition switch - Right side of frame behind neck

[61B] Fuse block Spade terminals Behind left side door

[78] Electronic Control Module (ECM) 36-place Packard Under seat

[94] Tail lamp power in 6-place Multilock, black Inside tail lamp lens

[119] Relay/fuse block 5-place  Amp, spade ter-|Fuse/relay block, behind left side cover

minals
[128] Starter solenoid Locking spade terminal,|Stater solenoid
white
[136] Neutral switch 1-place molded jumper, black | Right side frame, beneath gear case
cover

[142] Security siren 3-place Packard, black Under frame

[208] TSSM antenna connector 4-place Deutsch, gray Under battery

[209] Security antenna Ring terminal Crankcase housing, top rear
Diagnostic Notes: All Turn Signal Flow 3. To enable diagnostic mode, see E.10 SPEEDOMETER
Charts SELF DIAGNOSTICS.

4. Connect BREAKOUT BOX (Part No. HD-4268) (gray)
between TSM/TSSM connector [30A] and wiring harness
connector [30B]. See E.11 BREAKOUT BOX: TSM/TSSM.

Each reference number below correlates to a circled number
on the flow chart(s).

1. Gain access to vehicle's TSM/TSSM:
a. Remove battery. See the Service Manual for pro-

5. Closely inspect handlebar controls for pinched wiring.

cedure. 6. Connect gray HARNESS CONNECTOR TEST KIT (Part
No. HD-41404-B) adapters and patch cords to connector
b. Unplug and remove TSM/TSSM from battery tray. [22] (right) or connector [24] (left).

c. Reroute wiring harness so TSM/TSSM may be
reconnected while removed from vehicle.

d. Reconnect TSM/TSSM.

ed02834

2. Perform the following procedure:

a. See Figure E-20. Position TSM/TSSM in same orient-
ation it is mounted on vehicle. Turn Ignition Switch
on. Turn 4-way flashers on by depressing both left
and right turn signal switches simultaneously. Turn 45° 45°
Ignition Switch off. The 4-way flashers should continue
to flash.

b. Tilt TSM/TSSM greater than 45 degrees to the left.
c. Repeat step a.

d. Tilt TSM/TSSM greater than 45 degrees to the right.

Figure E-20.Tilting TSM/TSSM
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Turn Signal Error 1A (Part 1 of 2) Will Not Cancel Upon Turn Completion

@ | Is TSM/TSSM mounted properly?

YES NO

Check if TSM/TSSM is configured for
solo or side car operation. See E.3
VEHICLE DELIVERY.

Proper configuration?

Mount correctly.

e ] o]

Select proper
@ Do 4-way flashers cancel in both directions? vehicle
configuration.

YES NO

Operate motorcycle at a speed
greater than 7 MPH (10 km/h) in a
straight line. Activate either turn
signal. Turn signals should cancel
after 20 flashes.

Do turn signals cancel?

= N

Does speedometer
register vehicle
speed?

Replace TSM/TSSM.
Perform setup and
password learn.

6773

[ ] o]

Replace TSM/TSSM. Refer to 2.2 INITIAL
Perform password learn DIAGNOSTIC CHECK:
and setup. SPEEDOMETER.
STOP
6773
Go to Turn Signal Error
1A (Part 2 of 2) Cancels
Erratically. 01162 en
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Turn Signal Error 1A (Part 2 of 2) Cancels Erratically

Continued from Turn Signal Error 1A (Part 1 of 2) Will Not
Cancel Upon Turn Completion.

Check for voltage between Breakout Box terminal “8” (gray)
and ground at Breakout Box terminal “12” (gray): with left turn
signal switch depressed, wiggle harness between TSM/
TSSM and left handlebar switches while monitoring for
@ voltage fluctuations or changes in turn signal flash pattern.

Check for voltage between Breakout Box terminal “7”

(gray) and ground at Breakout Box terminal “12” (gray): with
right turn signal switch depressed, wiggle harness between
TSM/TSSM and right handlebar switches while monitoring for
voltage fluctuations or changes in turn signal flash pattern.

Are voltage fluctuations present?
I

Check for voltage between Breakout Box terminal “8” (gray) and ground
Locate and repair at Breakout Box terminal “12” (gray): with left turn signal switch NOT
intermittent open. depressed, wiggle harness between TSM/TSSM and left handlebar

switches while monitoring for voltage fluctuations or turn signal

activation.

Check for voltage between Breakout Box terminal “7” (gray) and ground
at Breakout Box terminal “12” (gray): with right turn signal switch
depressed, wiggle harness between TSM/TSSM and right handlebar
switches while monitoring for voltage fluctuations or turn signal flash
pattern.

Are voltage fluctuations present?
[

Locate and repair Turn ignition switch OFF.
intermittent short
to voltage. Check for continuity between Breakout Box terminal
“8” (gray) and ground at Breakout Box terminal “12”

(gray): with left turn signal switch depressed, wiggle
harness between TSM/TSSM and left handlebar
switches.

Check for continuity between Breakout Box terminal
“7" (gray) and ground at Breakout Box terminal “12”
(gray): with right turn signal switch depressed, wiggle
harness between TSM/TSSM and right handlebar
switches.

Is continuity present at any time?

System OK. Review turn signal
cancellation function with customer. See
TURN SIGNAL FUNCTIONS under 3.1

TURN SIGNAL OVERVIEW.

Locate and repair
intermittent short
to ground.

fc01163_en
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Turn Signal Error 2A Will Not Flash, 4-way Flashers Inoperable: DTC B1121, B1122, B1141

Turn ignition switch ON.
Are turn signal lamps on continuously?

YES NO

Check for voltage on Breakout Box
terminal “5” (Gray) (left turn signals) or Activate 4-way flashers.
terminal “6” (Gray) (right turn signals) with Do any lamps illuminate?
TSM disconnected from Breakout
Box.
Is battery voltage present? ,_i_\
YES NO
YES YES Is Connector [30]
?
all elxz%%p,\tl XL XL 1200N only DCZI _ mated fully”
Go to Turn Signal
Error 2B (Part 1 of 3)

Will Not Flash, 4-Way
Locate and repair Replace TSM. Learn Flashers Inoperable:

short to voltage.

password and DTC: B1121, B1122,
perform setup. B1141. YES NO
6790 6791

Place red meter lead at
- terminal “1” (Gray) and Mate
Unplug connectors [18] and [19] at Tail black meter lead at connector.
Lgmp Converter Modlule. Check for @ terminal “12” (Gray) of
continuity between terminals “12” and “6” Breakout Box. 6792
(right B1124) or “12” and “5” (left B1123) of Is battery voltage
Breakout Box (Gray). present?

Is continuity present? T
I

YES
YES NO

Move red meter lead to
Breakout Box terminal “2".
Unplug connectors [7] at Tail Battery voltage present?
Lamp Converter Module. Check
for voltage between terminals
“12" and “6” (right B1124) or
“12" and “5” (left B1123) or

Locate and repair short to .
voltage between Tail Go to Turn _Slgnal
Lamp Converter Module YES NO Error 2C Will Not

and turn signal. Flash, 4-Way
Breakout Box (Gray). Flashers Inoperable:
Is voltage present? DTC B1121, B1122
Check for voltage at Bll4i ’

| ignition fuse. Battery

voltage present on both
terminals?
YES NO X
Go to Turn Signal Error

2D Will Not Flash, 4-
Way Flashers

Inoperable: DTC B1121, YES

Locate and repair short to B1122, B1141.
voltage between Replace Tail Lamp ooat " -
connector [30] and Tail Converter Module. ocate arlerepa_nr
Lamp Converter Module. open on (GY) wire
between ignition fuse

and TSM.

Go to 4.11 NO ECM

6793 POWER.

fc01164_en
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Turn Signal Error 2B (Part 1 of 3) Will Not Flash, 4-way Flashers Inoperable: DTC B1121,

B1122, B1141

Continued from Turn Signal Error 2A Will Not
Flash, 4-way Flashers Inoperable: DTC B1121,
B1122, B1141.

Inspect bulbs on side that will not flash.
Are the bulbs OK?
I

XL 1200N?

Replace bulbs
as necessary.

Place jumper wire between
terminals “2” and “6” of Breakout Box.
Do the right turn signals (front and rear) illuminate?

Go to Turn Signal
Error 2B (Part 3 of 3)
Will Not Flash, 4-way

6796

Flashers Inoperable:
DTC B1121, B1122,
B1141.

- - Is continuity present?
Place a jumper wire

Check for continuity between terminal “6” of Breakout Box and right front
turn lamp and also between right front lamp housing and ground.

between terminals “1” and l

“5” of Breakout Box.
Do the left turn signals
(front and rear) illuminate?

YES

Check for continuity between terminal “6” of

Locate and repair open
between connector [30]
or ground and front lamp.

Ground 6797

] Breakout Box and right rear lamp and also
YES NO between right rear lamp housing and ground.
- - Is continuity present?
|
YES

Signal 6798

. | Replace TSM/TSSM. | XL 1200N?
Go to Turn Signal Go to Turn Signal
Error 2A Will Not Error 2B (Part 2 of 3) 6791
Flash, 4-way

Flashers Inoperable:
DTC B1121, B1122,
B1141.

Will Not Flash, 4-way
Flashers Inoperable:
DTC B1121, B1122,
B1141.

YES

Check for continuity between terminal “6” of Breakout Box
and terminal “2” of connector [19A] and also between
terminal “2" of connector [19A] and ground.

Is continuity present?

Locate and repair open
between connector [30]
or ground and rear lamp.

Ground 6797

Locate and repair open
between connector [19B]
and rear lamp.

Ground 6797
Signal 6798

Signal 6798

Check for continuity between terminal “6” of Breakout Box and terminal “2” of
connector [7A] and also between terminal “6” of connectore [7A] and ground.
Is continuity present?

YES

Locate and repair open between connector
[30] or ground and connector [7A].

Replace Tail Lamp
Converter Module.

6809 Ground 6797

Signal 6798

fc01165_en
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Turn Signal Error 2B (Part 2 of 3) Will Not Flash, 4-way Flashers Inoperable: DTC B1121,
B1122,B1141

Continued from Turn Signal Error 2B, (Part 1 of 3) Will Not Flash, 4-way
Flashers Inoperable: DTC B1121, B1122, B1141.

Check for continuity between terminal “5” of Breakout Box and left front lamp
and also between left front lamp housing and ground.
Is continuity present?

ves

Check for continuity between terminal “5” of Breakout Locate and repair open
Box and left rear lamp and also between left rear lamp between connector [30] or
housing and ground. ground and front lamp.
Is continuity present
Ground 6797

Signal 6798

= (o]

Replace TSM/HFSM. XL 1200N?
6791

Check for continuity between terminal “5” of

Breakout Box and terminal “2” of connector [18A] Locate and repair open
and also between terminal “2” of connector {18A] between connector [30]
and ground. or ground and rear lamp.

Is continuity present?

Ground 6797
Signal 6798

YES NO

Check for continuity between terminal “5” of Breakout Box
and terminal “5” of connector [7A] and also between
terminal “6” of connector [7A] and ground.

Is continuity present?

Ground 6797 |

Signal 6798
YES I:No:l

Locate and repair open
between connector [18B]
and rear lamp.

Replace Tail Lamp Locate and repair open
Converter Module. between connector
30] or ground and
6809 [
connector [7A].

Ground 6797
Signal 6798

fc01312_en
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Turn Signal Error 2B (Part 3 of 3) Will Not Flash, 4-way Flashers Inoperable: DTC B1121,

B1122, B1141

Continued from Turn Signal Error 2B, (Part 1 of 3) Will Not Flash, 4-
way Flashers Inoperable: DTC B1121, B1122, B1141.

Remove turn signal bulbs, Unplug connector [20]. Check for continuity
between terminals “12” and “5” (left) of Breakout Box (gray).
Is continuity present?

YES

Unplug connector [31]. Check for
continuity between terminals “12” and “6”
(right) or “12” and “5” (left) of Breakout Box
(gray).

Is continuity present?

YES

Unplug connectors [18] and [19] at Tail
Lamp Converter Module. Check for

NO

continuity between terminals “12” and “6”
(right) or “12” and “5” (left) of Breakout Box

Locate and repair short to
ground between
connector [31] and front
turn signals.

6810

NO

Go to Turn Signal
Error 2B, (Part 1 of 3)
Will Not Flash, 4-way
Flashers Inoperable:

DTC B1121, B1122,
B1141.

(gray).
Is continuity present?

YES

s

Locate and repair short to
ground between Tail
Lamp Converter Module
and turn signal.

Unplug connectors [7] at Tail Lamp
Converter Module. Check for continuity
between terminals “12” and “6” (right) or
“12" and “5” (left) of Breakout Box (gray).

Is continuity present?

6810

[ves ] [no ]

Locate and repair short to
ground between
connector [30] and Tail
Lamp Converter Module.

Replace Tail Lamp
Converter Module.

6810 6809

fc01313_en
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Turn Signal Error 2C Will Not Flash, 4-way Flashers Inoperable: DTC B1121, B1122, B1141

Continued from
Turn Signal Error 2A Will Not Flash, 4-Way
Flashers Inoperable: DTC B1121, B1122, B1141.

Check resistance to ground on
Breakout Box terminal “12” (Gray).
Is resistance less than 1 ohm?

YES [ Nno ]

Check for 12 volts at both
terminals of 15 amp battery fuse. Repair poor

Proper voltage present at ground.
both terminals?

6805

[es

@@ Neither terminal.

Repair open in (BN/GY) wire
between battery fuse and TSM/

TSSM.
6806 Replace Repair open between 30 Amp
Fuse MAXIFUSE and fuse block.
6807 6808
fc01166_en
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Turn Signal Error 2D Will Not Flash, 4-way Flashers Inoperable: DTC B1121, B1122, B1141

Continued from
Turn Signal Error 2A Will Not Flash, 4-
Way Flashers Inoperable: DTC B1121,
B1122, B1141.

@ Check for battery voltage at breakout box
terminal “7” (Gray) with right turn signal
depressed and terminal “8” (Gray) with left
turn signal depressed.

Is battery voltage present?

[

Replace TSM/TSSM. @ Check for battery voltage on terminal
Learn password and “1" connector [22B] (right), or

perform set-up. connector [24B] (left).
Battery voltage present?

o]

6791

With turn signal switch depressed Locate and repair open (O/W)

on side under test, check for continuity wire between terminal “1” on connector
between terminal “1” and terminal [22B] (right), or connector
“5" on connector [22A] (right), or [24B] (left) and accessory fuse.

connector [24A] (left).

Continuity present? 6814 - right
6812 - left
YES NO
Locate anq rep“ai: open wire Replace turn signal
between'termmal 5" on connector switch of repair wiring to

[22B] (right), or connector [24B] turn signal switch?

(left) and TSM/TSSM connector [30].
i 6811
6813 - right
6810 - left
fc01167_en
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Turn Signal Error 3A Flash at Double Normal Rate, All Bulbs Working

Determine correct part number for
all installed turn signal bulbs and verify
against parts installed on motorcycle.
Correct parts installed?

YES NO

Verify that lamps are learned:

1) Turn ignition off - on

2) Activate left turn lamp for 5 flashes.
3) Activate right turn lamp for 5 flashes.
Do the lamps flash at the normal rate? 5820

Replace with
correct bulbs.

YES [ no ]

System OK.

Check for corrosion
on bulbs and/or sockets.
Corrosion present?

YES NO

Check for corrosion
on all lamp connection
terminals. Corrosion
present?

Remove corrosion with a wire
brush. Install ELECTRICAL
CONTACT LUBRICANT (Part
No. 99861-02) in bulb sockets.
Do lamps flash at normal rate?

System

Clean or replace bulb.
Do lamps flash
at normal rate?

Clean corrosion from
wires and terminals.
Do lamps flash at

Replace TSM/TSSM.
Learn password (if
needed) and perform

OK.
normal rate? setup.

6821
[ 6824

[ ves | [ Nno ]
| | YES NO
System Replace
OK. lamp
6822 assembly. System Replace TSM/TSSM
OK. Learn password (if
6823 5822 needed) and perform
setup.
6824
fc01168_en
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DTC B0563

E.14

GENERAL

DIAGNOSTICS

Battery Voltage High

The TSM/TSSM continually checks the battery voltage during
IGN/OFF and IGN/RUN power modes. If the voltage exceeds
16.0 volts for more than 5.0 £0.5 seconds, the TSM/TSSM sets
Diagnostic Trouble Code (DTC) B0563.

Diagnostic Tips

e This DTC may set when the vehicle is placed on a battery
charger, on fast charge, for a long period of time.

e TheTSSM does notilluminate the security lamp when this
DTC is set.

Diagnostic Notes

See 1.7 CHARGING SYSTEM tests to correct. Problem may
be faulty voltage regulator.
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DTC B1131, B1132

E.15

GENERAL

NOTE

This section applies only to those vehicles equipped with the
optional security system.

Alarm Output Low (DTC B1131) or Alarm
Output High (DTC B1132)

See Figure E-21. An alarm cycle is activated when the TSSM
is connected, the siren has been armed by the TSSM and a
security event occurs. See E.6 SECURITY SYSTEM FUNC-
TIONS (TSSM _ONLY). Under normal armed operation, the
siren input (terminal "2") is driven low by the TSSM to trigger
the audible alarm. When the siren input is driven high by the
TSSM the audible alarm stops.

ed02047

Figure E-21. Security Siren

DIAGNOSTICS
PART NUMBER TOOL NAME
HD-41404-B HARNESS CONNECTOR TEST KIT

HD-42682 BREAKOUT BOX

Diagnostic Tips

e Ifthe sirenis armed and the internal siren battery is dead,
shorted, disconnected, or has been charging for a period

longer than 24 hours, the siren will respond with three
chirps on arming instead of two.

e The internal siren battery may not charge if the vehicle's
battery is less than 12.5 volts.

« If the siren does not chirp two or three times on a valid
arming command from the TSSM, the siren is either not
connected, not working, or the siren wiring was opened
or shorted while the siren was disarmed.

« Ifthe siren enters the self-driven mode where it is powered
from the siren internal nine-volt battery, the turn-signal
lamps will not alternately flash. If the TSSM activates the
siren, the turn-signal lamps will flash. If the siren has been
armed and a security event occurs, and the siren is in self-
driven mode, the siren will alarm for 20 to 30 seconds and
then turn off for 5 to 10 seconds. This alarm cycle will be
repeated ten times if the siren is in the self-driven mode.

» Ifthe siren does not stop alarming after it has been armed,
then either the TSSM output or siren input may be shorted
to ground, or the siren vehicle battery connection is open
or shorted to ground, or the siren vehicle ground connec-
tion is open, or a security event has occurred. See
E.6 SECURITY SYSTEM FUNCTIONS (TSSM ONLY) for
a description of alarm functions.

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Use BREAKOUT BOX (Part No. HD-42682) and HAR-
NESS CONNECTOR TEST KIT (Part No. HD-41404-B),
gray pin probe and patch cord. See E.11 BREAKOUT
BOX: TSM/TSSM.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404-B), gray socket probe and patch cord.

3. Having the correct multimeter ohm scale is important for
this test. Some meters may read infinity for high ohm
values. If this is the case, check your ohm scale and retest.
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em01185

[142A],[142B]
>

I
I
| Security Al A mBNGY
! Siren | I
| (Optional) B [| B [~LGNBN
I |
X cllcmsk
S G
I I
15 Amp
30 Amp Battery
MAXIFUSE Fuse
F_ R S\ om R T =S\ o= BNIGY
X
Q Battery
To |gn|t|on
i | switch
& &
2 G %
1
[30B] A |—1. 11 12
[30A] M1 11 12
> Tz
o e O
&
<
TSSM
Figure E-22. Siren Circuit
Table E-16. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[30] TSSM 12-place Deutsch Under battery
[142] Security siren (optional) 3-place Packard Under frame
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Alarm Output Low: DTC B1131; Alarm Output High: DTC B1132

E-46

Check for battery voltage at siren connector
[142B]. With ignition ON, measure voltage
between terminal “C” (BK) and terminal “A"

(BN/GY).

Is battery voltage present?

With ignition OFF, measure resistance
between siren connector [142B] terminal

Is resistance less than 1 ohm?

“B" and Breakout Box terminal “11" (Gray).

®

With ignition OFF, check continuity between
siren connector [142B] terminal “C” and
Breakout Box terminal “12”. Then measure
continuity between siren connector [142B]
terminal “A” and Breakout Box terminal “1”.

Is continuity present?

[ ]

[no ]

YES

Locate and repair

[no ]

Repair

Measure resistance between Breakout
Box terminal “11” and chassis ground.
Is resistance less than 1 ohm?

open on (LGN/BN)

Locate and repair

wire.

short between (BN/
GY) and (BK) wires.

IZES

Locate and repair
grounded (LGN/BN)
wire.

®
®

i

Disconnect siren from Breakout Box.
Measure resistance between siren
connector [142A] terminal “B” and “C”.

ohms with siren disconnected?

Is resistance between 120,000-200,000

open wire.

YES

Connect siren to a known good
motorcycle. Arm and activate siren
to verify operation. Disarm siren.
Did siren operate correctly?

]

Replace
Siren.

YES

Replace TSSM. Learn
password and perform
setup.

- \ Clear DTCs using speedometer self diagnostics. See 3.11
'.@_,I SPEEDOMETER SELF DIAGNOSTICS. Confirm proper
-

operation with no check engine lamp.

2008 Sportster Diagnostics: Appendix E TSM/TSSM (Japan/Korea)

Replace
Siren.

fc01169_en



DTC B1134

E.16

GENERAL DIAGNOSTICS
Starter Output High PART NUMBER TOOL NAME
With the TSM/TSSM disarmed, ignition ON and the RUN/STOP HD-42682 BREAKOUT BOX

switch in the RUN position, the start relay is grounded. Battery
voltage is applied to the start relay and coil which are grounded
through the TSM/TSSM. This Diagnostic Trouble Code (DTC)
is set when that ground is not established through the
TSM/TSSM.

ed02837

~

Figure E-23. Start Relay

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) to
wire harness connector [30] leaving TSM/TSSM discon-
nected. See E.11 BREAKOUT BOX: TSM/TSSM.
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Ignition
Switch

[33A] [33B]

5|87
4 87A
330
2
1

= TN/GN =
BK/R

85

|
Q
R/BK c
P
R 86

Bl

i Start Relay

—<[119B] Fuse Block

To starter button
BKRES right handlebar

[22]
15 Amp
30 Amp Battery
MAXIFUSE Fuse
R BS\ om R R 86"\ pm BN/GY
&
| Battery
> zZ I I
- = 9 9 =
N z g 3
Engine Case n 1 n GND1
Ground Point [30B] A [ 9 12
[30A] M1 9 12
s
g
0
TSM/ITSSM
Figure E-24. Starter TSM/TSSM Circuit
Table E-17. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[22] Right handlebar controls 6-place Molex Under fuel tank
[30] TSM/TSSM 12-place Deutsch Under battery
[33] Ignition switch - Right side of frame behind neck
[119] Start relay 5-place Amp Under left side cover
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Starter Output High: DTC B1134

Remove Start Relay.

Check for voltage on
Breakout Box terminal “9” (Gray).

Voltage present?

[ves ] [ vo ]

Install Start Relay.
Is voltage present on
Breakout Box
terminal “9” (Gray)?

Locate and repair
short to voltage
on (TN/GN) wire.

Replace Start Relay. Replace TSM/TSSM.
Learn password and
perform setup.

Clear DTCs using speedometer self diagnostics. See
]3.11 SPEEDOMETER SELF DIAGNOSTICS. Confirm
proper operation with no check engine lamp.

fc01170_en
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DTC B1135 E.17

GENERAL NOTE
. When DTC B1135 is set, the tip-over engine shutdown, TSSM
Accelerometer Fault: B1135 tamper alarm and bank angle sensors are disabled. The

Diagnostic Trouble Code (DTC) B1135 indicates a failure which ~ security lamp will also illuminate when this code is set.

requires replacement of the TSM/TSSM.
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DTC B1154, B1155

E.18

GENERAL

DTC B1154 may occur if the motorcycle is ridden with the
clutch pulled at speeds greater than 10 MPH (16 km/h) for
more than 60 seconds (as in coasting down a long mountain
road).

DIAGNOSTIC NOTES

PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX

Each reference number below correlates to a circled number
on the flow chart(s).

Connect BREAKOUT BOX (Part No. HD-42682) to TSSM.
See E.11 BREAKOUT BOX: TSM/TSSM.

If DTC is current (lamp on continuously), clear codes. If
the code returns during operation, replace TSSM. If DTC
is historic, check for intermittents

A reading of several hundred ohms is normal due to the
neutral indicator lamp (LED).

Table E-18. Clutch/Neutral Switch DTCs

DTC SYMPTOM START WITH FLOW CHART
B1154 Clutch switch short-to-ground Clutch Switch Short-to-Ground: DTC B1154
B1155 Neutral switch short-to-ground Neutral Switch Short-to-Ground: DTC B1155
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N | Neutral
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"~ Lamp

o E

[20A] \l/
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Z
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4
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I 2441\, {7 o]
i
i 15 Amp
Igwlttlgrr: Instruments |:| A[13GB] % &
Fuse A @
S riek [ ] Taseal
B R
E
—>>—
[33A] [338] Neutral
Switch
o Powertrain
X Ground
i = K Point
. o GND 1
= [30B] A| 4 10 12 |
30 Amp [BOAIN 4 10 12
MAXIFUSE = £z
R mS\ om R H £ g
E S
. 2 E
Battery l
= TSMITSSM
Engine Case
Ground Point
Figure E-25. Clutch and Neutral Interlock Circuits
Table E-19. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[24] Left handlebar controls (gray) 8-place Molex Under fuel tank
[30] TSM/TSSM 12-place Deutsch Under battery
[33] Ignition switch - Right side of frame behind neck
[136] Neutral switch 1-place molded jumper, black | Right side frame, beneath gear case
cover

E-52 2008 Sportster Diagnostics: Appendix E TSM/TSSM (Japan/Korea)




Clutch Switch Short-to-Ground: DTC B1154

Connect Breakout Box HD-42682 to the main harness, leaving the
CONNECTOR [30] disconnected. Measure continuity between
terminal “10” (Gray) (+) and terminal “12” (Gray) (-). Is continuity
present?

YES NO

Disconnect connector [24]. Measure
continuity between terminal “10” (Gray) Replace TSSM. Learn password
(+) and terminal “12” (Gray) (-) on and perform set-up.
Breakout
Box. Is continuity present? 6791

YES NO

Locate and repair short-to- Locate and repair
ground on (BK/R) wire in main short-to-ground in
wiring harness left handlebar switch
between [30B] and [24B). wiring.
5861 5861
NOTE

This DTC may occur if the vehicle is ridden with clutch disengaged
(pulled in) at speeds greater than 10 MPH (16 km/h)
for more than 60 seconds (coasting down a long mountain road.
fc01171_en
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Neutral Switch Short-to-Ground: DTC B1155

(+) and terminal “12” (Gray) (-).

Connect Breakout Box HD-42682 to the main harness, leaving the
@ TSSM disconnected. Measure continuity between terminal “4” (Gray)

Is continuity present?

YES

Disconnect neutral switch connector [136].
Measure continuity between terminal “4” (Gray)
(+) and terminal “12” (Gray) (-) on Breakout Box.
Is continuity present?

o

Locate and repair short-to-ground
on (TN) wire in main wiring harness.

Replace Neutral Switch.

5862

5157

This DTC may occur if the vehicle is ridden with clutch disengaged
(pulled in) at speeds greater than 10 MPH (16 km/h)
for more than 60 seconds (coasting down a long mountain road.

®
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Replace TSSM. Learn password
and perform set-up.

6791
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DTC U1016, U1255 E.19

GENERAL
Loss of ECM Serial Data

The serial data connector provides a means for the Electronic
Control Module (ECM), TSM/TSSM, and speedometer to
communicate their current status. When all operating para-
meters on the serial data bus are within specifications, a state
of health message is sent between the components. A Dia-
gnostic Trouble Code (DTC) U1016 indicates that the ECM is
not capable of sending this state of health message. A DTC
U1255 indicates that no messages were present during power
up of the current key cycle. A DTC U1016 indicates that there
was communication on the data bus since power up, but
communication was lost or interrupted during that key cycle.

ed02821

Table E-20. Code Description

DTC DESCRIPTION Figure E-26. ECM Location
u1016 Loss of all ECM serial data (state of
health) DIAGNOSTICS
U1255 Serial data error/missing message
PART NUMBER TOOL NAME
HD-42682 BREAKOUT BOX
HD-43876 BREAKOUT BOX

Diagnostic Notes

Each reference number below correlates to a circled number
on the flow chart(s).

1. Connect BREAKOUT BOX (Part No. HD-42682) (gray)
between TSM/TSSM connector [30A] and wire harness
connector [30B]. See E.11 BREAKOUT BOX: TSM/TSSM.

2. Connect BREAKOUT BOX (Part No. HD-43876) between
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI.
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Figure E-27. Serial Data Circuit
Table E-21. Wire Harness Connectors
NO. DESCRIPTION TYPE LOCATION
[20] Instruments 12-place Molex Under fuel tank
[30] TSM/TSSM 12-place Deutsch Under battery
[39] Speedometer 12-place Packard Back of speedometer
[78] Electronic Control Module (ECM) 36-place Packard Under seat
[91] Data link connector 4-place Deutsch Under left side cover
[108] Tachometer (if equipped) 12-place Packard Back of tachometer
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Loss of ECM Serial Data: DTC U1016

Can you read ECM hardware part number?
See 3.11 SPEEDOMETER SELF
DIAGNOSTICS.

YES NO or “No Rsp”

Check continuity between
terminal “3” (Gray) of TSM/TSSM
Breakout
Box and terminal “5” of ECM
Breakout Box.

While wiggling harness, check continuity @
between terminal “3” (Gray) of
TSM/HFSM Breakout Box and terminal
“5” of ECM Breakout Box. @
Continuity present?

©OJO,

YES NO
[ves ,—‘—\No [ o]

Replace ECM. .
: L . Repair open on
Clear codes. Test ride. Repair intermittent Reprogram and learn (LGNIV) wire.
Did DTC U1016 return? on (LGN/V) wire. password.

e

Replace ECM. No trouble found.
Reprogram and learn

password.

%, Clear DTCs using speedometer self diagnostics. See 3.11
|@I SPEEDOMETER SELF DIAGNOSTICS. Confirm proper
L - operation with no check engine lamp.

fc01173_en
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DTC U1300, U1301 OR BUS ER

GENERAL
Serial Data Low or Serial Data Open/High

The typical serial data voltage range is 0 volts (inactive) to 7
volts (active). Due to the short pulse, voltages will be much
lower on a digital/voltmeter (DVOM). In analog mode, a DVOM
reading serial data will show continuous voltage when active,
typically 0.6 to 0.8 volts. The range for acceptable operations
is 0 to 7.0 volts.

Table E-22. Code Description

DTC DESCRIPTION
U1300
U1301

Serial data low

Serial data open/high

”n

Figure E-28. Data Link Connector [91A]

DIAGNOSTICS

Diagnostic Tips

« If serial data is shorted, these Diagnostic Trouble Codes
(DTCs) will automatically cause the check engine lamp to
illuminate. The odometer will read "BUS Er" in this condi-
tion.

e DTCs P1009 and P1010 may accompany DTCs U1300
and U1301.

Diagnostic Notes

If a U1300, U1301 or "BUS Er" is present, perform diagnostic
procedures listed in 4.12 STARTS, THEN STALLS.
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TSM/TSSM: PASSWORD LEARN

E.21

GENERAL

PASSWORD LEARNING

If the ECM or TSM/TSSM is faulty, follow the instructions in
the Service Manual for ECM or TSM/TSSM replacement. Then,
to determine if password learn is necessary, refer to
Table E-23.

Table E-23. Password Learn

DEVICE REPLACED IS PASSWORD LEARN
NECESSARY?
ECM Yes
TSM No *
TSSM Yes

* If a TSM has been replaced by a TSSM, or a TSSM has
been replaced by a TSM, password learn is necessary.

To perform password learning procedure, refer to Table E-24.
When finished, continue with all instructions under
E.3 VEHICLE DELIVERY.

Always perform all appropriate instructions under E.3 VEHICLE
DELIVERY after TSM/TSSM replacement or removal.

NOTE

Do not forget to enter a Personal Identification Number (PIN)
for TSSM vehicles. If a code is not assigned and the key fob
is lost or damaged while the vehicle is armed, the TSSM must
be replaced.

Table E-24. Setting TSM/TSSM and ECM Password

NO. ACTION

CONFIRMATION NOTES

15 seconds.

Ignition must be turned off for at least| With ignition turned off, Check Engine
Lamp and Security Lamp will be off.

1 Install new TSM/TSSM or ECM. Per-
form all steps under E.3 VEHICLE
DELIVERY.

Set Engine Stop Switch to RUN.

Turn Ignition Switch ON.

Verify Check Engine Lamp and|TSM/TSSM enables starter
Security Lamp illuminate and then turn |relay.

illuminate and stay on.

off.
4 Attempt normal start one time. Engine starts and stalls. Check Engine|Password has not been
Lamp illuminates and stays on. learned. ECM sets DTC
P1009.
5 Wait ten seconds. Security Lamp will| Security Lamp illuminates. ECM enters Password

Learning mode for ten
minutes. Do not cycle Ignition
Switch or interrupt vehicle
power or Password Learn will
be unsuccessful.

Wait until Security Lamp turns off.

This takes ten minutes.

Quickly (within one second) turn Igni-
tion Switch OFF-ON.

ECM must not be allowed to
shutdown.

Wait until Security Lamp turns off.

This takes ten minutes.

Quickly (within one second) turn Igni-
tion Switch OFF-ON.

ECM must not be allowed to
shutdown.

seconds before turning Ignition Switch
ON. Turn Ignition Switch ON and start
engine to confirm successful Password
Learn procedure. Clear Diagnostic
Trouble Codes (DTCs).

10 Wait until Security Lamp turns off. This takes ten minutes.

11 Quickly (within one second) turn Igni- ECM must not be allowed to
tion Switch OFF-ON. shutdown.

12 Turn Ignition Switch OFF. Wait 15

13 Perform all steps under E.3 VEHICLE
DELIVERY.
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TSSM MAINTENANCE

E.22

GENERAL

The TSSM system uses batteries in the key fob and siren.
These are the only parts requiring periodic maintenance.

KEY FOB

Schedule
Replace the key fob battery every 2 years.

Battery Replacement

1. See Figure E-29. Open the key fob case.
a. Place a thin blade between the 2 halves of the case.

b. Slowly twist the blade.

2. Replace battery (1).
a. Remove the original battery.

b. Install a new battery with the positive (+) side down.
Use a Panasonic® 2032 or equivalent.

3. Align case and circuit board (3) as shown. Snap case
halves together.

4. While standing next to the motorcycle, press and hold the
key fob button for 10-15 seconds until the security system
responds with two turn signal flashes/siren chirps.

ed03015

ed030114

=

Battery
Battery Contact
3. Circuit Board

n

Figure E-29. Open Key Fob: TSSM

Figure E-30. Key Fob Assembly: TSSM

SIREN (IF INSTALLED)
Schedule

The siren's internal 9 volt battery is rechargeable and does not
need to be replaced on a regular basis. Battery life under
normal conditions is approximately three to six years.

NOTES

See Figure E-31 and Figure E-32. Early style siren will work
with both TSSM and HFSM. Late style siren will only work with
HFSM.

The internal siren battery may not charge if the vehicle's battery
is less than 12.5 volts.

Battery Replacement: Early Style Siren
1. Disarm system and remove siren.

2. See Figure E-31. Remove battery cover.

a. Place the siren module on a flat and sturdy table with
the potted section (area with epoxy covering circuit
board) facing up and towards you.

b. Position a knife blade at a 45 degree angle to the long
side of the siren case. Insert the knife blade between
the siren case and battery cover at one of the two
accessible corners of the battery cover. Keep the
blade slightly higher towards the battery cover as this
helps keep the blade away from the battery seal.

c. Slowly twist the blade towards the battery cover and
the cover will pop off.

NOTES
«  For protection against corrosion, battery terminals and
battery clip are covered with a special grease. Do not wipe
away this substance. Apply all available existing grease
to terminals on new battery.

*  Only a 9 volt nickel metal hydride battery should be used
in the siren.
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3. Replace battery by removing old battery from polarized
battery clip. Install a new 9 volt nickel metal hydride bat-
tery.

4. Reinstall battery cover.
a. Carefully replace the rubber seal.
b. Align battery cover with case placing round corners

on cover away from connector [142A]. Snap cover
into place.

5. Install siren and check operation. If siren is working prop-
erly, it will respond with two chirps after receiving the arm
command.

Battery Replacement: Late Style Siren
1. Disarm system and remove siren.

2. See Figure E-32. With a small screwdriver or pick, push
the catches (1) in through the two slots (2) in the end of
the siren to release the battery cover (3).

NOTES
e For protection against corrosion, battery terminals and
battery clip are covered with a special grease. Do not wipe
away this substance. Apply all available existing grease
to terminals on new battery.

«  Only a 9 volt nickel metal hydride battery should be used
in the siren.

3. Replace battery (4) by removing old battery from polarized
battery clip.

4. Recharge and re-install or install a new 9 volt nickel metal
hydride battery.

5. Reinstall battery cover (3).
a. Carefully replace the rubber seal (5) on the cover.

b. Align battery cover with case placing round corners
on cover away from connector [142A] (6).

c. Snap cover into place.

6. Install siren and check operation. If siren is working prop-
erly, it will respond with two chirps after receiving the arm
command.

ed03016

of

1. Cover
2. Battery
3. Connector [142A]

ol

Figure E-31. Battery Compartment (Early Style Siren)
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Figure E-32. Siren Battery Compartment (Late Style Siren)
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NOTES
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Tools Used in This Manual

PART NUMBER

TOOL NAME

NOTES

HD-23738 VACUUM PUMP 4.18 DTC P0107, P0108, P0112, P0113, Diagnostics

HD-25070 ROBINAIR HEAT GUN A.19 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-26792 SPARK TESTER 4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

HD-26792 SPARK TESTER 4.17 MISFIRE AT IDLE OR UNDER LOAD, Diagnostics

HD-34730-2C FUEL INJECTOR TEST LAMP 4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

HD-34730-2C FUEL INJECTOR TEST LAMP 4.28 DTC P1351, P1352, P1354, P1355, Diagnostics

HD-38125-6 PACKARD TERMINAL CRIMP TOOL A.15 METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps

HD-38125-7 PACKARD TERMINAL CRIMPER A.1 AMP 1-PLACE CONNECTORS, AMP 1-Place Con-
nector Repair

HD-38125-7 PACKARD TERMINAL CRIMPER A.7 DEUTSCH MINI-TERMINAL CRIMPS, Deutsch Mini
Terminal Crimps

HD-38125-7 PACKARD TERMINAL CRIMPER A.15 METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps

HD-38125-8 PACKARD CRIMPING TOOL A.15 METRI-PACK TERMINALS, Metri-Pack Terminal
Crimps

HD-38125-8 PACKARD CRIMPING TOOL A.19 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-39621-27 SOCKET TERMINAL TOOL A.1 AMP 1-PLACE CONNECTORS, AMP 1-Place Con-
nector Repair

HD-39621-28 PIN TERMINAL REMOVER A.1 AMP 1-PLACE CONNECTORS, AMP 1-Place Con-
nector Repair

HD-39965-A DEUTSCH TERMINAL CRIMP TOOL A.6 DEUTSCH STANDARD TERMINALS, Deutsch
Standard Terminal Crimps

HD-39969 ULTRA-TORCH UT-100 A.19 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-41182 FUEL PRESSURE GAUGE 4.15 FUEL PRESSURE TEST, Testing

HD-41183 HEAT SHIELD ATTACHMENT A.19 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair

HD-41404-B HARNESS CONNECTOR TEST KIT 1.2 STARTING SYSTEM DIAGNOSIS, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 2.4 SPEEDOMETER/TACHOMETER, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND
DTCS, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 3.16 DTC B1131, B1132 (HFSM ONLY), Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 3.20 DTC B1141 (HFSM ONLY), Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.11 NO ECM POWER, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.13 FUEL SYSTEM ELECTRICAL TEST, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.16 IDLE AIR CONTROL, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.17 MISFIRE AT IDLE OR UNDER LOAD, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.18 DTC P0107, P0108, PO112, P0113, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.18 DTC P0107, P0108, P0112, P0113, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.19 DTC P0117, P0118, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.20 DTC P0122, P0123, Diagnostics
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HD-41404-B HARNESS CONNECTOR TEST KIT 4.22 DTC P0261, P0262, P0263, P0264, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.23 DTC P0373, P0374, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.27 DTC P1009, P1010, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4.28 DTC P1351, P1352, P1354, P1355, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 4,28 DTC P1351, P1352, P1354, P1355, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT E.13 TURN SIGNAL ERRORS: B1121, B1122,
B1141, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT E.15 DTC B1131, B1132, Diagnostics

HD-41404-B HARNESS CONNECTOR TEST KIT 2.6 INDICATOR LAMPS, Diagnostics

HD-41417 PROPANE ENRICHMENT KIT 4.9 INTAKE LEAK TEST, Leak Tester

HD-41475 DEUTSCH CONNECTOR SERVICE KIT |A.5 DEUSCH ELECTRICAL CONNECTORS, Deutsch

Connector Repair

HD-41475-100

FLAT BLADE L-HOOK

A.5 DEUSCH ELECTRICAL CONNECTORS, Deutsch
Connector Repair

HD-41609 AMP MULTILOCK CRIMPER A.2 AMP MULTILOCK CONNECTORS, AMP Multilock
Connector Repair

HD-4268 BREAKOUT BOX E.13 TURN SIGNAL ERRORS: B1121, B1122,
B1141, Diagnostics

HD-42682 BREAKOUT BOX 1.2 STARTING SYSTEM DIAGNOSIS, Diagnostics

HD-42682 BREAKOUT BOX 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER, Ini-
tial Diagnostics

HD-42682 BREAKOUT BOX 2.4 SPEEDOMETER/TACHOMETER, Diagnostics

HD-42682 BREAKOUT BOX 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO-
METER, General

HD-42682 BREAKOUT BOX 2.7 DTC B1004, B1005, Diagnostics

HD-42682 BREAKOUT BOX 2.9 DTC B1008, Diagnostics

HD-42682 BREAKOUT BOX 2.10 DTC U1016, U1255, Diagnostics

HD-42682 BREAKOUT BOX 2.11 DTC U1064, U1255, Diagnostics

HD-42682 BREAKOUT BOX 3.3 H-DSSS ACTUATION, Power Disruption and Config-
uring

HD-42682 BREAKOUT BOX 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM, Initial
Diagnostics

HD-42682 BREAKOUT BOX 3.12 BREAKOUT BOX: TSM/HFSM, General

HD-42682 BREAKOUT BOX 3.16 DTC B1131, B1132 (HFSM ONLY), Diagnostics

HD-42682 BREAKOUT BOX 3.17 DTC B1134, Diagnostics

HD-42682 BREAKOUT BOX 3.22 DTC B1154, B1155, Diagnostics

HD-42682 BREAKOUT BOX 4.5 INITIAL DIAGNOSTIC CHECK: EFI, Initial Dia-
gnostics

HD-42682 BREAKOUT BOX 4.30 DTC U1064, U1255, Diagnostics

HD-42682 BREAKOUT BOX E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, Initial
Diagnostics

HD-42682 BREAKOUT BOX E.11 BREAKOUT BOX: TSM/TSSM, General

HD-42682 BREAKOUT BOX E.15 DTC B1131, B1132, Diagnostics

HD-42682 BREAKOUT BOX E.16 DTC B1134, Diagnostics

HD-42682 BREAKOUT BOX 4.31 DTC U1097, U1255, Diagnostics
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HD-42879 ELECTRICAL CRIMPER TOOL A.8 DEUTSCH SOLID BARREL TERMINALS, Deutsch
Solid Barrel Terminal Crimps

HD-43876 BREAKOUT BOX 3.23 DTC U1016, U1255, Diagnostics

HD-43876 BREAKOUT BOX 4.7 BREAKOUT BOX: EFI, General

HD-43876 BREAKOUT BOX 4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

HD-43876 BREAKOUT BOX 4.11 NO ECM POWER, Diagnostics

HD-43876 BREAKOUT BOX 4.13 FUEL SYSTEM ELECTRICAL TEST, Diagnostics

HD-43876 BREAKOUT BOX 4.14 SYSTEM RELAY CHECK, Diagnostics

HD-43876 BREAKOUT BOX 4.16 IDLE AIR CONTROL, Diagnostics

HD-43876 BREAKOUT BOX 4.17 MISFIRE AT IDLE OR UNDER LOAD, Diagnostics

HD-43876 BREAKOUT BOX 4.18 DTC P0107, P0108, PO112, P0113, Diagnostics

HD-43876 BREAKOUT BOX 4.18 DTC P0107, P0108, P0112, P0113, Diagnostics

HD-43876 BREAKOUT BOX 4.19 DTC P0117, P0118, Diagnostics

HD-43876 BREAKOUT BOX 4.20 DTC P0122, P0123, Diagnostics

HD-43876 BREAKOUT BOX 4.21 DTC P0131, P0132, P0134, P0151, P0152,
P0154, Diagnostics

HD-43876 BREAKOUT BOX 4.22 DTC P0261, P0262, P0263, P0264, Diagnostics

HD-43876 BREAKOUT BOX 4.24 DTC P0501, P0502, Diagnostics

HD-43876 BREAKOUT BOX 4.27 DTC P1009, P1010, Diagnostics

HD-43876 BREAKOUT BOX 4.28 DTC P1351, P1352, P1354, P1355, Diagnostics

HD-43876 BREAKOUT BOX 4.31 DTC U1097, U1255, Diagnostics

HD-43876 BREAKOUT BOX E.19 DTC U1016, U1255, Diagnostics

HD-44061 FUEL PRESSURE GAUGE ADAPTER 4.15 FUEL PRESSURE TEST, Testing

HD-44687 IGNITION COIL CIRCUIT TEST ADAPTER|4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

HD-44687 IGNITION COIL CIRCUIT TEST ADAPTER |4.28 DTC P1351, P1352, P1354, P1355, Diagnostics

HD-44750 DIGITAL TECHNICIAN 2.1 CHECKING FOR DIAGNOSTIC TROUBLE
CODES, Code Types

HD-44750 DIGITAL TECHNICIAN 3.3 H-DSSS ACTUATION, Fob Assignment

HD-44750 DIGITAL TECHNICIAN 3.7 SERVICE/EMERGENCY FUNCTIONS, Service Mode

HD-44750 DIGITAL TECHNICIAN 4.4 CHECKING FOR DIAGNOSTIC TROUBLE CODES:
EFI, Code Types

HD-44750 DIGITAL TECHNICIAN 4.16 IDLE AIR CONTROL, General

HD-44750 DIGITAL TECHNICIAN 4.26 DTC P0603, P0605, General

HD-44750 DIGITAL TECHNICIAN E.8 DIAGNOSTIC TROUBLE CODES (DTC), Code
Types

HD-45928 PACKARD MICRO-64 TERMINAL A.18 PACKARD MICRO-64 CONNECTORS, Packard

REMOVER Micro-64 Connector Repair
HD-45929 PACKARD MICRO-64 TERMINAL A.18 PACKARD MICRO-64 CONNECTORS, Packard
CRIMPER Micro-64 Connector Repair

HD-46601 INSTRUMENT HARNESS ADAPTERS 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER, Ini-
tial Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS 2.4 SPEEDOMETER/TACHOMETER, Diagnostics
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HD-46601 INSTRUMENT HARNESS ADAPTERS 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO-
METER, General

HD-46601 INSTRUMENT HARNESS ADAPTERS 2.7 DTC B1004, B1005, Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS 2.9 DTC B1008, Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS 2.10 DTC U1016, U1255, Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS 2.11 DTC U1064, U1255, Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM, Initial
Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS 4.5 INITIAL DIAGNOSTIC CHECK: EFI, Initial Dia-
gnostics

HD-46601 SPEEDOMETER HARNESS ADAPTER  [4.30 DTC U1064, U1255, Diagnostics

HD-46601 SPEEDOMETER HARNESS ADAPTER  [4.31 DTC U1097, U1255, Diagnostics

HD-46601 INSTRUMENT HARNESS ADAPTERS E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, Initial
Diagnostics

HD-48053 ELECTRICAL SYSTEM TESTER 1.7 CHARGING SYSTEM, Troubleshooting

HD-48114 MOLEX ELECTRICAL CONNECTOR TER-|A.16 MOLEX CONNECTORS, Molex Connector Repair

MINAL REMOVER

HD-48637 ECM BREAKOUT BOX 2.10 DTC U1016, U1255, Diagnostics

MCR-101 HD ELECTRICAL SYSTEM ANALYZER 4.10 ENGINE CRANKS, BUT WILL NOT START, Dia-
gnostics

TT600-3 SNAP-ON PICK A.13 630 METRI-PACK CONNECTORS, 630 Metri-Pack

Connector Repair
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150 Metri-Pack Connector

480 Metri-Pack Connector
Repair. . ...

630 Metri-Pack Connector

AMP Multilock Connector
Repair. ...

Bank Angle Sensor. ......... ... .. i
Bank Angle Sensor. .. ......... ..
Bank Angle Sensor (BAS). ... ...... ...
Battery Testing. . . ... ..ot

Conductance Test. . .. ... i

Charging System Testing
Current Voltage Output Test: Using HD-48053. . . . .
Current Voltage Output Test: Using Load Tester. . . .
Milliampere Draw Test. ...
Total Current Draw Test. . . ...................
Check Engine Lamp. ....... ... i,
Check Engine Lamp. . ......... ...
CKP Sensor. . ...
Connector Locations. . ...t
Conversions

Delphi Connector
Repair. ... .
Deutsch 1-Place Connector

Deutsch Connector
Crimping Mini Terminals. .. .. .................
Crimping Solid Barrel Terminals. . .. ............

Retreiving Diagnostic Trouble Codes. . ..........
DTC B0563: Battery Voltage High. ... ..............
DTC B0563 Battery Voltage High. .. ...............
DTC B1004 Fuel Level Sending Unit Low. . ..........
DTC B1005 Fuel Level Sending Unit High/Open. . ... ..
DTC B1006 Accessory Line Overvoltage. . ..........

DTC B1007 Ignition Line Overvoltage. .. ............ 2-25

DTC B1008 Trip Odometer Reset Switch Closed. . . . .. 2-27
DTCB1121, B1122, B1141 Turn Signals Will Not Flash, 4-Way
Flashers Inoperable. . .. ...... ... ... ... ... .. .... 3-30
DTC B1123 Left Turn Signal Short-to-Ground. . . .. .. .. 3-30
DTC B1124 Right Turn Signal Short-to-Ground. . . . . .. 3-30
DTC B1125 Left Turn Signal Short-to-Voltage. . . . ... .. 3-30
DTC B1126 Right Turn Signal Short-to-Voltage. . ... .. 3-30
DTC B1131 Alarm Output Low. ... ................ 3-46
DTC B1131 Alarm Output Low. . . ................. E-44
DTC B1132 Alarm Output High. . .. ................ 3-46
DTC B1132 Alarm Output High. . . ................. E-44
DTC B1134 Starter Output High. . . ................ 3-49
DTC B1134 Starter Output High. .. ................ E-47
DTC B1135 Accelerometer Fault. .. ................ 3-52
DTC B1135 Accelerometer Fault. . ................ E-50
DTC B1136 Accelerometer Tip-Over Self-Test Fault. . . . 3-53
DTC B1141 Ignition Switch Open/Low. . ............ 3-54
DTC B1142 Internal Fault. . . ..................... 3-53
DTC B1143 Security Antenna Short-to-Ground. . . . . .. 3-57
DTC B1144 Security Antenna Short-to-Battery. .. .. ... 3-57
DTC B1145 Security Antenna Open. .. ............. 3-57
DTC B1154 Clutch Switch Short-to-Ground. . ... ... .. 3-62
DTC B1154 Clutch Switch Short-to-Ground. . . .... ... E-51
DTC B1155 Neutral Switch Short-to-Ground. . ... .. .. 3-62
DTC B1155 Neutral Switch Short-to-Ground. . .. ... .. E-51
DTC P0107 MAP Sensor Open/Low. . . ............. 4-64
DTC P0112 IAT Sensor Voltage Low. . . ............. 4-64
DTC P0113 IAT Sensor Voltage Open/High. . ........ 4-64
DTC P0117 ET Sensor Voltage Low. . .............. 4-71
DTC P0118 ET Sensor Open/High. . ............... 4-71
DTC P0122 TP Sensor Open/LOW. . .. .............. 4-75
DTC P0123 TP Sensor High. .. ................... 4-75
DTC P0131 Front Oxygen Sensor Low or Engine Running
Lean. . ... 4-79
DTC P0132 Engine Running Rich. . ................ 4-79
DTC P0134 Front Oxygen Sensor Open/Not
Responding/High. . . ......... .. ... ... ... .. .. ... 4-79
DTC P0151 Rear Oxygen Sensor Low or Engine Running
Lean. . ... . 4-79
DTC P0152 Engine Running Rich. . ................ 4-79
DTC P0154 Rear Oxygen Sensor Open/Not
Responding/High. . . ......... .. ... ... ... ... ..... 4-79
DTC P0261 Front Injector Open/Low. .. ............ 4-84
DTC P0262 Front Injector High. . .. ................ 4-84
DTC P0263 Rear Injector Open/Low. . . ............. 4-84
DTC P0264 Rear Injector High. . .. ................ 4-84
DTC P0373 CKP Sensor Intermittent. . . ............ 4-90
DTC P0374 CKP Sensor Synch Error. .. ............ 4-90
DTC P0501 VSS Sensor Low. .. .................. 4-93
DTC P0502 VSS Sesnor High/Open. .. ............. 4-93
DTC P0505 Loss of Idle Speed Control. .. .......... 4-53
DTC P0562 Battery Voltage Low. . . ................ 4-97
DTC P0563 Battery Voltage High. ................. 4-97
DTC P0603 ECM EEPROM Error. . ............... 4-101
DTC P0605 ECM Flash Error. . .................. 4-101
DTC P1001 Ssytem Relay Coil Open/Low. . ......... 4-43
DTC P1002 System Relay Coil High/Shorted. . . ... ... 4-43
DTC P1003 System Relay Contacts Open. .......... 4-43
DTC P1004 System Relay Contacts Closed. . ........ 4-43
DTC P1009 Incorrect Password. .. ............... 4-102
DTC P1010 Missing Password. ... ............... 4-102

DTC P1064 Loss of TSM/TSSM/HFSM Serial Data. . . 4-115
DTC P1097 Loss of All Speedometer Serial Data (State of

Health). . . ... .. 4-118
DTC P1351 Front Ignition Coil Open/Low. . ......... 4-102
DTC P1352 Front Ignition Coil High/Shorted. . .. ... .. 4-102
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DTC P1354 Rear Ignition Coil Open/Low. . ......... 4-102

DTC P1355 Rear Ignition Coil High/Shorted. . . ... ... 4-102
DTC P1501 Jiffy Stand Sensor Low. . . ............ 4-110
DTC P1502 Jiffy Stand Sensor High. . . ............ 4-110
DTC P-1-8 MAP Sensor High. . . . ................. 4-64
DTC U1016 Loss of All ECM Serial Data. . .......... 2-30
DTC U1016 Loss of All ECM Serial Data (State of
Health). . . ... . E-55
DTC U1064 Loss of TSM/TSSM/HFSM Serial Data. . . . 2-33
DTC U1255 Missing Message at Speedometer. . . . .. 4-118
DTC U1255 Serial Data Error/Missing Message. . . . . .. 2-30
DTC U1255 Serial Data Error/Missing Message. . . . . . 4-115
DTC U1255 Serial Data Error/Missing Message. . . ... E-55
DTC U1300 Serail DataLow. . .................... E-58
DTC U1300 Serial Data Low. . .. .................. 2-37
DTC U1300 Serial Data Low. . .. .................. 4-32
DTC U1301 Serial Data Open/High. . .............. 2-37
DTC U1301 Serial Data Open/High. . .............. 4-32
DTC U1301 Serial Data Open/High. . .............. E-58
E
Electronic Control Module (ECM). . ................. 4-2
Electronic Fuel Injection (EFI). ..................... 4-2
ET Sensor. . ........ i 4-71
F
Fluid Conversions. . .......... ... C-2
Fuel Injectors. .. ... 4-84
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