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FOREWORD

Club Car vehicles are designed and built to provide the ultimate in performance efficiency; however, proper
maintenance and repair are essential for achieving maximum service life and continued safe and reliable
operation.

This supplement provides detailed information for the maintenance and repair of IQ System™ electric vehi-
cles and should be used in conjunction with the appropriate maintenance and service manual.

If you do not have the appropriate maintenance and service manual, you may order one from your local Club
Car representative. Maintenance and service manuals available include the following:

2004 DS Golf Car Maintenance & Service Manual Publication Part No. 102397601

2004 Transportation Vehicle Maintenance & Service Manual Publication Part No. 102397603

This supplement and corresponding maintenance and service manual should be thoroughly reviewed prior to
servicing the vehicle. The procedures provided must be properly implemented, and the DANGER, WARNING,
and CAUTION statements must be heeded.

This supplement was written for the trained technician who already has knowledge and skills in electrical and
mechanical repair. If the technician does not have such knowledge and skills, attempted service or repairs to
the vehicle may render the vehicle unsafe. For this reason, Club Car advises that all repairs and/or service be
performed by an authorized Club Car distributor/dealer representative or by a Club Car factory-trained tech-
nician.

It is the policy of Club Car, Inc. to assist its distributors and dealers in continually updating their service knowl-
edge and facilities so they can provide prompt and efficient service for vehicle owners. Regional technical rep-
resentatives, vehicle service seminars, periodic service bulletins, maintenance and service manuals, and
other service publications also represent Club Car’s continuing commitment to customer support.

This supplement, used in conjunction with the appropriate maintenance and service manual, covers all
aspects of typical vehicle service; however, unique situations do sometimes occur when servicing a vehicle.
If it appears that a service question is not answered in this supplement, you may write to us at: Club Car, Inc.,
P.O. Box 204658; Augusta, GA 30917-4658, USA, Attention: Technical Services, or contact a Club Car Tech-
nical Service Representative at (706) 863-3000, ext. 3580.

This supplement does not contain maintenance and service procedures for the battery charger. Contact your
local Club Car representative for information on how to obtain the appropriate battery charger maintenance
and service manual.

Copyright © 2005, 2006 Club Car, Inc.
Club Car is a registered

trademark of Club Car, Inc.

This manual effective July 28, 2003.
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A WARNING

* Read Section 1 — Safety in the appropriate maintenance and service manual before attempting
any service on the vehicle.

» Before servicing vehicle, read complete section(s) and any referenced information that may
be relevant to the service or repair to be performed.

NOTE: This supplement represents the most current information at the time of publication. Club Car, Inc.
is continually working to further improve its vehicles and other products. These improvements may
affect servicing procedures. Any modification and/or significant change in specifications or proce-
dures will be forwarded to all Club Car distributors/dealers and will, when applicable, appear in
future editions of this supplement.

Club Car, Inc. reserves the right to change specifications and designs at any time without notice
and without the obligation of making changes to units previously sold.

There are no warranties expressed or implied in this supplement. See the limited warranty found in
the vehicle owner’s manual or write to: Club Car, Inc., P.O. Box 204658, Augusta, GA 30917-4658,
USA, Attention: Warranty Administration.
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SECTION 10 — PERIODIC MAINTENANCE

GENERAL WARNING

The following safety statements must be heeded whenever the vehicle is being operated, repaired, or ser-
viced. Service technicians should become familiar with these general safety statements, which can be found
throughout this manual. Also, other specific safety statements appear throughout this manual and on the vehi-
cle.

A DANGER

« Battery — Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Ventilate when charging or using in an enclosed space. Wear a full face shield
and rubber gloves when working on or near batteries.

» Battery — Poison! Contains acid! Causes severe burns. Avoid contact with skin, eyes, or
clothing. Antidotes:

- External: Flush with water. Call a physician immediately.

- Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable
oil. Call a physician immediately.

- Eyes: Flush with water for 15 minutes. Call a physician immediately.

A WARNING

e Only trained technicians should repair or service the vehicle. Anyone doing even simple
repairs or service should have knowledge and experience in electrical and mechanical repair.

» Follow the procedures exactly as stated in this manual, and heed all DANGER, WARNING, and
CAUTION statements in this manual as well as those affixed to the vehicle.

« Improper use of the vehicle or failure to properly maintain it could result in decreased vehicle
performance or severe personal injury.

« Any modification or change to the vehicle that affects the stability or handling of the vehicle,
or increases maximum vehicle speed beyond factory specifications, could result in severe
personal injury or death.

* Check the vehicle owner’'s manual for proper location of all vehicle warning decals and make
sure they are in place and are easy to read.

« Wear safety glasses or approved eye protection when servicing the vehicle. Wear a full face
shield and rubber gloves when working on or near batteries.

« Do not wear loose clothing or jewelry such as rings, watches, chains, etc., when servicing
vehicle.

« Moving parts! Do not attempt to service the vehicle while it is running.

« Hot! Do not attempt to service hot motor. Failure to heed this warning could result in severe
burns.

e Use insulated tools when working near batteries or electrical connections. Use extreme
caution to avoid shorting of components or wiring.

e Turn key switch OFF and remove key, place Forward/Reverse switch in the NEUTRAL
position, and chock the wheels prior to servicing the vehicle.

» Place Tow/Run switch in the TOW position before disconnecting or connecting the batteries.
WARNING CONTINUED ON NEXT PAGE...
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PERIODIC MAINTENANCE General Information

A WARNING

» To avoid unintentionally starting the vehicle, place Tow/Run switch in the TOW position, then
disconnect the batteries as shown (Figure 10-1, Page 10-2).

» After disconnecting the batteries, wait 90 seconds for the controller capacitors to discharge.

« If wires are removed or replaced, make sure wiring and wire harness is properly routed and
secured. Failure to properly route and secure wiring could result in vehicle malfunction,
property damage, personal injury, or death.

 Lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic
floor jack) with 1000 Ib. (454 kg) minimum lifting capacity. Do not use lifting device to hold
vehicle in raised position. Use approved jack stands of proper weight capacity to support the
vehicle and chock the wheels that remain on the floor. When not performing a test or service
procedure that requires movement of the wheels, lock the brakes.

Place Tow/Run QS
Switch in TOW. FRONT

) PLACE TOW/RUN SWITCH
Remove negative IN THE TOW POSITION BEFORE
cable first. DISCONNECTING OR

CONNECTING BATTERY CABLES

Figure 10-1 Battery Bank for IQ System Vehicle

GENERAL INFORMATION

To ensure trouble-free vehicle performance, it is very important to follow an established preventive mainte-
nance program. Regular and consistent vehicle maintenance can prevent vehicle downtime and expensive
repairs that can result from neglect. Any vehicle not functioning correctly should be removed from use until it
is properly repaired. This will prevent further damage to the vehicle and avoid the possibility of injury due to
unsafe conditions.

Contact your local Club Car distributor/dealer to perform all repairs and semiannual and annual periodic ser-
vice.
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PERIODIC MAINTENANCE Periodic Service Schedule

PERIODIC SERVICE SCHEDULE

A WARNING

« Service, repairs, and adjustments must be made per instructions in the appropriate
maintenance and service manual and this supplement.

NOTE: If the vehicle is constantly subjected to heavy use or severe operating conditions, the preventive
maintenance procedure should be performed more often than recommended in the periodic ser-
vice and lubrication schedules.

Both the Periodic Service Schedule and the Periodic Lubrication Schedule must be followed to
keep vehicle in optimum operating condition.

PERIODIC SERVICE SCHEDULE

REGULAR INTERVAL SERVICE
Daily service by owner Batteries Charge batteries (after each use only).
Weekly service by owner Batteries Check electrolyte level. Add water if

necessary. See Section 14 — Batteries.

Monthly service by owner Wash battery tops and clean terminals

or trained technician Batteries with baking soda/water solution.
Check air pressure and adjust if
Tires necessary. See Section 2 —

Specifications in the appropriate
maintenance and service manual.

General vehicle Wash battery compartment and underside

of vehicle.
Semiannual service by trained Check brake shoes; replace if necessary.
technician only See Section 6 — Wheel Brake
(every 50 hours of operation or Assemblies in the appropriate
100 rounds of golf) maintenance and service manual.

Lubricate brake slides per Lubrication
Schedule. See Section 6 — Wheel Brake
Assemblies in the appropriate
maintenance and service manual.

Brake system

Check brake cables for damage; replace if

necessary.
Electrical wiring and connections Check for tightness and damage.
Forward/Reverse switch Make sure connections are tight.

Check and adjust as required. See
Section 7 — Steering and Front
Suspension in the appropriate
maintenance and service manual.

Front wheel alignment and camber

Check for loose hardware, cracks and

Motor controller output regulator (MCOR) other damage

Annual service by trained technician
only (every 100 hours of operation or Batteries
200 rounds of golf)

If batteries are not performing as
expected, see Section 14 — Batteries.

A WARNING

« If any problems are found during scheduled inspection or service, do not operate the vehicle
until repairs are made. Failure to make necessary repairs could result in fire, property
damage, severe personal injury, or death.
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PERIODIC MAINTENANCE Periodic Lubrication Schedule

PERIODIC LUBRICATION SCHEDULE

See General Warning on page 10-1.

PERIODIC LUBRICATION SCHEDULE

REGULAR INTERVAL SERVICE LU?:%ICIZ\I'L.\I.EON RECOMMENDED LUBRICANT

Semiannually by owner .

or trained technician (every Brake pedal shaft bearings v Dry Moly Lube (CCI P/N 1012151)

50 hours of operation

or 100 rounds of golf) Brake linkage and pivots @ Dry Moly Lube (CCI P/N 1012151)
Accelerator pivot rod supports 0 Dry Moly Lube (CCI P/N 1012151)
Charger receptacle 0’ WD 40
Brake slides @ Dry Moly Lube (CCI P/N 1012151)
Front suspension (5 fittings) @ Chassis Lube (EP NLGI Grade 2)

Annually by trained

technician only .

(every 100 hours of Check/fill transaxle to plug level 0’ gagz' S(%Gglgt?)rrS)SngEilezngxiT'hér)l

operation or 200 rounds L 9

of golf)

f\ FLOORBOARD

Figure 10-2 Vehicle Lubrication Points
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SECTION 11 — ELECTRICAL SYSTEM AND
TESTING

A DANGER

« See General Warning, Section 10, Page 10-1.

A WARNING

» See General Warning, Section 10, Page 10-1.

GENERAL INFORMATION

The 1Q System vehicle uses a 48-volt electrical system that is powered by six 8-volt lead-acid batteries and
includes an onboard computer. The 1Q System vehicle uses a shunt-wound 3.2 hp motor and includes several
additional features.

e Shunt-Wound Motor: The shunt-wound motor, unlike a series motor, is designed so that the speed
controller is able to vary the amount of current passing through the field coils independently from the
current passing through the armature.

« Motor Braking: Under certain conditions a shunt-wound motor also has the ability to act as an electri-
cal brake to slow the vehicle. There are three features of the 1Q electrical system which will activate the
motor braking function: Zero Speed Detect, Pedal Down Motor Braking, and Pedal Up Motor Braking
(adjustable with the IQDM handset).

» Zero Speed Detect: the Zero-Speed Detect function will prevent the vehicle from rolling at more than 1
or 3 mph (1.5 or 4.8 km/h) unless the accelerator is pressed. This prevents the possibility of a parked
vehicle (with the park brake disengaged) rolling away too fast to be overtaken on foot. If the zero speed
detect function remains engaged for two seconds or more, a warning buzzer will sound to alert the
driver that motor braking has been activated.

A WARNING

« Zero speed detect will not limit vehicle speed to 1 mph (1.6 km/h) on very steep grades. Do not
operate vehicle on slopes exceeding 20% grades.

» Pedal Down Motor Braking: This feature helps to control vehicle downhill speed. Motor braking is
activated when the vehicle reaches the programmed top speed and holds the vehicle at that speed.
Motor braking is automatically disengaged when vehicle speed slows below the programmed top
speed.

» Pedal Up Motor Braking (adjustable): When vehicle speed is above 11 mph (17.7 km/h), releasing
the accelerator pedal will activate motor braking, which slows the vehicle speed. Once vehicle speed
slows to below approximately 11 mph (17.7 km/h), with the accelerator pedal still released, motor brak-
ing will be deactivated and the vehicle will coast freely. This feature is adjustable. Contact your Club
Car dealer/distributor to inquire about this adjustable feature.

« Regenerative Braking: When motor braking is activated, the vehicle motor acts as a generator, slow-
ing the vehicle as it creates energy that is used to charge the batteries.
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ELECTRICAL SYSTEM AND TESTING Electrical Circuits

General Information, Continued:

» Tow/Run Switch: When the Tow/Run switch is in the RUN position, the vehicle will function normally.
When the switch is in the TOW position, power to the OBC and controller is shut off, disabling the vehi-
cle operating circuit and zero speed detect, allowing the vehicle to be towed.

» Motor Protection Circuit: The operator should never attempt to hold the vehicle on an incline by press-
ing the accelerator pedal instead of the brake pedal, as motor overheating could result. By reducing the
current to the motor during such an occurrence, the motor protection circuit reduces the possibility of
motor damage. When this situation arises, a motor stall fault is recorded by the speed controller and will
be displayed on an IQDM handset in the Diagnostic History menu. See Motor Stall, Section 12,
Page 12-9.

» High Pedal Detect: This function prevents unexpected vehicle movement if the key switch is turned
ON after the accelerator is pressed, or the accelerator pedal is pressed when Forward/Reverse switch
is used to change the direction of travel. The vehicle will not move until the accelerator is released and
pressed again. When this situation arises, a HPD fault is recorded by the speed controller and will be
displayed on an IQDM handset in the Diagnostic History menu. See HPD, Section 12, Page 12-9.

e Onboard Computer (OBC): The OBC, 1) monitors battery condition, 2) monitors the number of
energy units used by the vehicle, 3) determines the number of energy units required to recharge the
batteries and shuts the charger off when this number is reached, 4) determines when to activate regen-
erative motor braking, 5) locks out vehicle movement while the charger is plugged into the vehicle
charger receptacle, 6) stores operating data, which can be read by the Communication Display Module
(CDM). See Communication Display Module (CDM) on page 11-42.

ELECTRICAL CIRCUITS

See General Warning, Section 10, Page 10-1.
The IQ System vehicle has three distinct circuits:
 Control circuit (Figure 11-2, Page 11-6)
» Power circuit (Figure 11-4, Page 11-9)
» Charge circuit (Figure 11-5, Page 11-10).

CONTROL CIRCUIT

The control circuit consists of three individual circuits:
e Onboard computer circuit (Figure 11-1, Page 11-4)
* Solid state speed control circuit (Figure 11-2, Page 11-6)
» Tow/Run switch circuit (Figure 11-3, Page 11-8).

Onboard Computer Circuit
The onboard computer (OBC) circuit performs the following functions:
» Powers down the electrical system during long term storage to reduce battery discharge.
» Turns the charger on and off during the charge cycle.
 Locks out the motor speed controller to prevent the vehicle from moving during the charge cycle.

« llluminates dash-mounted battery warning light if there is a problem with the batteries or battery
charger.
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« Sends a signal from the dash light to the optional Communication Display Module.
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Figure 11-1 Onboard Computer Circuit
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Onboard Computer Circuit, Continued:

The following chart describes the function of each wire of the onboard computer.

OBC WIRE FUNCTION

Main power supply for the onboard computer. The vehicle

Red (18-gauge) batteries provide +48 volts to the onboard computer.

The Tow/Run switch provides +48 volts to the OBC through the
white wire when the switch is in the RUN position. When the
White (18-gauge) Tow/Run switch is in the TOW position, the OBC locks out the
speed controller by not sending a +48 volt signal through the
light blue OBC wire.

Enables the OBC to power-up (brings the OBC out of sleep
mode) when the accelerator pedal is pressed. The MCOR limit
switch provides +48 volts to the OBC when the accelerator pedal
is pressed.

Yellow (18-gauge)

Controls the battery warning light by providing a ground to the

Brown/White (18-gauge) light through a transistor inside the OBC.

Solenoid lockout circuit — the OBC provides a +48 volt signal to

Light Blue (18-gauge) the speed controller when the battery charger is disconnected.

Green/White (18-gauge) Reserved for future use. Wire serves no function at this time

Provides a ground for the charger relay when the battery charger
Gray (18-gauge) is connected to the vehicle. Also enables the OBC to power-up
(brings the OBC out of sleep mode).

Black (10-gauge) to battery charger receptacle Battery charging current is controlled by the SCR (silicon-

controlled rectifier) inside the onboard computer.

Black (10-gauge) to B— terminal of speed controller

Allows the hall-effect sensor inside the OBC to measure the

Black (6-gauge) through onboard computer amount of current passing through this wire.

Battery Warning Light Assembly
The dash-mounted battery warning light performs two functions for the vehicle’s electrical system:

Warning Light: The battery warning light alerts the operator to any problems with the batteries or charging
system. The battery warning light will illuminate under the following conditions:

1. Battery no-load voltage drops below 48 volts.

2. Batteries have discharged more than 75% of rated capacity.

3. AC power is interrupted during the charge cycle (DC plug is still connected).
4. Charge cycle times out at 16 hours.
5

When the DC cord is unplugged before the charge cycle is completed, the battery warning light will illu-
minate for 10 seconds if the charge is less than 90% complete.

LED Light: In addition to the battery warning light, there is an infrared LED in the dash light assembly, which
transmits an infrared signal from the OBC. When this signal is received by the optional Communication Dis-
play Module, the CDM will display information on the condition of the vehicle and batteries. See Communi-
cation Display Module (CDM) on page 11-42.

Solid State Speed Control Circuit
The Solid State Speed Control Circuit performs the following functions:
1. Monitors vehicle ground speed through the motor speed sensor.

2. Regulates vehicle ground speed by using the MCOR to determine accelerator pedal position.
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Electrical Circuits

3. Activates the reverse buzzer when the Forward/Reverse rocker switch is in REVERSE.

4. Regulates direction of vehicle movement through the Forward/Reverse switch.

5. Activates the solenoid.

TOW/RUN
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REVERSE
SWITCH

THREE-PIN
» CONNECTOR

MOTOR
CONTROLLER
OUTPUT
REGULATOR

TWO-PIN
CONNECTOR

(PIN 1) WHITE WIRE
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1
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(PIN 13) BLACK/WHITE WIRE 13
(PIN 14) LIGHT GREEN WIRE 14
(PIN 15) RED WIRE 15

(PIN 16) BLUE WIRE 16

N O O[S WN =

(PIN 8) BROWN WIRE

Figure 11-2 Solid State Speed Control Circuit
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Solid State Speed Control Circuit, Continued:

The following chart describes the function of each wire connected to the 16-pin connector at the speed con-
troller.

SPEED CONTROLLER 16-PIN CONNECTOR WIRE FUNCTION

Pin 1 — White (18-gauge) MCOR potentiometer — positive

Pin 2 — Yellow (18-gauge) MCOR potentiometer — slider

Pin 3 — Purple/White (18-gauge) MCOR potentiometer — negative

Pin 4 — Green/White (18-gauge) Reserved for future use. Wire serves no function at this time.

Solenoid lockout circuit — the OBC provides a +48 volt signal to

Pin 5 - Light Blue (18-gauge) the speed controller when the battery charger is disconnected.

MCOR limit switch — the limit switch provides +48 volts to the
Pin 6 — Green (18-gauge) speed controller to turn the speed controller on when the
accelerator pedal is pressed.

The speed controller provides a ground to the reverse buzzer

Pin 7 — Orange/White (18-gauge) through a transistor inside the speed controller.

FORWARD input from Forward/Reverse switch — The Forward/
Pin 8 — Brown (18-gauge) Reverse switch sends +48 volts to the speed controller when the
switch is in the FORWARD position.

Tow/Run switch input to speed controller — The Tow/Run switch
Pin 9 — Gray (18-gauge) provides +48 volts to the speed controller when placed in the
RUN position.

Key switch input — The key switch provides +48 volts to the

Pin 10 - Tan (18-gauge) speed controller when the key switch is in the ON position.

Pin 11 — Open (no wire)

Solenoid coil — The speed controller provides a ground for the

Pin 12 — Blue/White (18-gauge) solenoid coil after the accelerator pedal is pressed.

Pin 13 — Black/White (18-gauge) Motor speed sensor — negative
Pin 14 — Light Green (18-gauge) Motor speed sensor — output
Pin 15 — Red (18-gauge) Motor speed sensor — positive

REVERSE input from Forward/Reverse switch — The Forward/
Pin 16 — Blue (18-gauge) Reverse switch sends +48 volts to the speed controller when the
switch is in the REVERSE position.

Tow/Run Switch Circuit
The Tow/Run switch performs the following function when placed in the TOW position:

» Deactivates the vehicle’s control circuit through the onboard computer (OBC) white wire and the light
blue and gray wires of the speed controller.

The Tow/Run switch performs the following functions when placed in the RUN position:

« Activates the vehicle’s control circuit through the onboard computer (OBC) white wire and the light blue
and gray wires of the speed controller.

 Provides power to the key switch and the dash-mounted battery warning light.
 Provides power to the MCOR limit switch through the key switch.

» Provides power to the OBC yellow wire and the green wire of the speed controller through the key
switch and MCOR limit switch.

 Provides power to the solenoid through the key switch.
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 Provides power to the reverse buzzer through the red wire.

» Provides power to the Forward/Reverse switch.

Electrical Circuits

KEY
= SWITCH
[©)
& o TOW/RUN
o SWITCH
& REVERSE No
5 & BUZZER
2 * <,
8 EACH
z %
E &N TWO-PIN
m < CONNECTOR
8 S
2
P4
o)
m
o

CONTROLLER
OUTPUT
REGULATOR FORWARD /

/ REVERSE
SWITCH

N33Ho

THREE-PIN (@_ @ ®
CONNECTOR

MANId

N8 LHOM

SIX-PIN
CONNECTOR

(PIN 9) GRAY WIRE 9
(PIN 10) TAN WIRE 10

(PIN 12) BLUE/WHITE WIRE 12

(PIN 5) LIGHT BLUE WIRE
(PIN 6) GREEN WIRE

(PIN 7) ORANGE/WHITE WIRE
(PIN 8) BROWN WIRE

-y
w
N OO O WN| -

(PIN 16) BLUE WIRE 16

Figure 11-3 Tow/Run Switch Circuit
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POWER CIRCUIT

The function of the power circuit is to supply voltage from the battery pack to the motor. When motor braking
is activated, the power circuit will direct motor-generated current to the batteries.

The power circuit consists of the following:

« Battery pack (six 8-volt batteries)

Solid state speed controller

Electric motor

Solenoid contacts

All 6-gauge power wires

« Two 10-gauge motor field coil wires
Electric Motor

The electric motor is explained in detail in another section. See Section 16 — Motor.

ONBOARD
COMPUTER

CONTROLLER

A2
7&;\
——="

F1

SOLENOID

Figure 11-4 Power Circuit
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CHARGE CIRCUIT

The charge circuit consists of the following:

* Onboard computer

Battery charger

e DC charger plug

e Charger receptacle
» Receptacle fuse link
 Battery pack

The charge circuit supplies current from the battery charger to the batteries when the DC cord is plugged into
the vehicle’s charger receptacle. The batteries are explained in detail in another section. See Section 14 —
Batteries.

TO SOLENOID

CHARGER FRONT
RECEPTACLE OF VEHICLE

ONBOARD
COMPUTER

SOLID STATE
SPEED CONTROLLER

Figure 11-5 Charge Circuit

Page 11-10 2004 1Q System Electric Vehicle Maintenance and Service Supplement



ELECTRICAL SYSTEM AND TESTING

WIRING DIAGRAM

Wiring Diagram
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TROUBLESHOOTING

Troubleshooting

The following troubleshooting guides will be helpful in identifying operating difficulties should they occur. The
guides include the symptom, probable cause(s) and suggested checks. The procedures used in making these
checks can be found in the referenced sections of this maintenance and service supplement.

TROUBLESHOOTING THE VEHICLE WITH THE 1QDM

Club Car recommends the use of the IQDM handset for troubleshooting vehicles equipped with the 1Q elec-
trical system. Troubleshooting Guide 1 is to be used in conjunction with the IQDM handset. See Section 12 —
IQ DISPLAY MODULE (IQDM) and IQDM-P Diagnostics. See following WARNING.

A WARNING

» The vehicle operator should not monitor the IQDM while the vehicle is in motion. A technician
can monitor the IQDM while traveling as a passenger in the vehicle. Failure to heed this
warning could result in severe personal injury or death.

In the event that the vehicle is not functioning properly after completing Troubleshooting Guide 1, the techni-
cian should proceed to Troubleshooting Guide 2.

If an IQDM handset is unavailable, the technician should proceed to Troubleshooting Guide 2.

TROUBLESHOOTING GUIDE 1

The following troubleshooting guide is intended for use with an IQDM handset. See Section 12 —IQ DIS-
PLAY MODULE (IQDM) and IQDM-P Diagnostics. See following NOTE.

NOTE: Before troubleshooting the vehicle, check the diagnostic history from the Special Diagnostics
Menu. Note any fault codes.

TROUBLESHOOTING GUIDE 1

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Test Menu — THROTTLE % value does
not increase as the accelerator pedal is
pressed

or

Diagnostic Menu — THROTTLE FAULT 1
fault code

Loose or disconnected three-pin
connector at the MCOR or broken wire

Repair and/or connect the three-pin
connector to the MCOR

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Failed MCOR

Test Procedure 4 — MCOR Voltage on
page 11-21

Test Menu — HEATSINK °C indicates
that temperature is above
85 °C (145 °F)

or

Diagnostic Menu — THERMAL
CUTBACK fault code

Over-adjusted brakes

Section 6 — Wheel Brake Assemblies in
the appropriate maintenance and service
manual

Vehicle is over-loaded

Ensure that vehicle is not over-loaded
before returning to operation

Troubleshooting Guide continued on next page...

Page 11-12
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Troubleshooting

TROUBLESHOOTING GUIDE 1

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Test Menu — ARM PWM value does not
reach 100% when vehicle is at full
speed

Failed MCOR

Test Procedure 4 — MCOR Voltage on
page 11-21

Improper pedal group adjustment

Section 5 — Accelerator and Brake Pedal
Group in the appropriate maintenance and
service manual

Test Menu — SPEED PULSES menu
item indicates that speed pulses are
OFF when the vehicle is in motion

or

Diagnostic Menu — SPEED SENSOR
fault code

Loose or disconnected motor speed
sensor or broken wire

Repair and/or connect the three-pin
connector to the motor speed sensor

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Failed motor speed sensor

Test Procedure 13 — Motor Speed Sensor
on page 11-37

Test Menu — FOOT INPUT menu item
indicates that the MCOR internal limit
switch is always ON or always OFF.

Loose or disconnected two-pin connector
at the MCOR or broken wire

Repair and/or connect the two-pin
connector to the MCOR

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Failed MCOR

Test Procedure 8 — Key Switch and
MCOR Limit Switch Circuit on page 11-24

Test Menu — FORWARD INPUT and/or
REVERSE INPUT does not indicate the
correct reading

or

Diagnostic Menu — PROC/WIRING fault
code

Loose or disconnected Forward/Reverse
rocker switch (quick disconnect terminals)
or broken wire

Repair and/or connect the quick
disconnect terminals to the Forward/
Reverse switch

Loose or disconnected Forward/Reverse
rocker switch (three-pin connector) or
broken wire

Repair and/or connect the three-pin
connector from the Forward/Reverse
switch to the wire harness

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Failed Forward/Reverse rocker switch

Test Procedure 15 — Forward/Reverse
Rocker Switch on page 11-39

Test Menu — MAIN CONT (solenoid)
does not indicate ON when the
solenoid should be activated.

or
Diagnostic Menu — MAIN CONT DNC

(main contactor (solenoid) did not
close) fault code

Speed controller logic malfunction

Disconnect the batteries and allow the
speed controller capacitors to discharge.
See WARNING “To avoid
unintentionally starting...” in General
Warning, Section 10, Page 10-1.
Reconnect the batteries and see if the
symptom returns.

Loose, broken, or disconnected wire(s) at
solenoid or B+ speed controller terminal

Repair and/or connect the loose or
disconnected wire(s)

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Failed solenoid

Replace solenoid. See Solenoid
Removal, Section 13, Page 13-7.

Test Menu — KEY INPUT does not
indicate ON when key switch is in the
ON position

Loose or disconnected wires at key switch
terminals or broken wire

Repair and/or connect the quick
disconnect terminals to the Forward/
Reverse switch

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Failed key switch

Test Procedure 8 — Key Switch and
MCOR Limit Switch Circuit on page 11-24

Troubleshooting Guide continued on next page...

2004 1Q System Electric Vehicle Maintenance and Service Supplement

Page 11-13




ELECTRICAL SYSTEM AND TESTING

Troubleshooting

TROUBLESHOOTING GUIDE 1

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Diagnostic Menu — THROTTLE FAULT 1
fault code

Loose or disconnected three-pin
connector at the MCOR or broken wire

Repair and/or connect the three-pin
connector to the MCOR

Loose or disconnected 16-pin connector
at speed controller or broken wire

Repair and/or connect the 16-pin
connector to the speed controller

Diagnostic Menu — THROTTLE FAULT 1
fault code, continued

Failed MCOR

Test Procedure 4 — MCOR Voltage on
page 11-21

Diagnostic Menu — HW FAILSAFE
(Hardware Failsafe) fault code

Armature drive FET's (field-effect
transistors) inside speed controller have
failed

Replace the speed controller. See Speed
Controller Removal, Section 13,
Page 13-10.

Speed controller logic malfunction

Disconnect the batteries and allow the
speed controller capacitors to discharge.
See WARNING “To avoid
unintentionally starting...” in General
Warning, Section 10, Page 10-1.
Reconnect the batteries and see if the
symptom returns.

Diagnostic Menu — MAIN WELDED
(main solenoid contacts welded) fault
code

solenoid contacts have failed closed

Replace solenoid. See Solenoid
Removal, Section 13, Page 13-7.

Diagnostic Menu — MAIN DRIVER ON or
MAIN DRIVER OFF fault code

Speed controller logic malfunction

Disconnect the batteries and allow the
speed controller capacitors to discharge.
See WARNING “To avoid
unintentionally starting...” in General
Warning, Section 10, Page 10-1.
Reconnect the batteries and see if the
symptom returns.

Failure of the FET that controls the
solenoid coil

Replace the speed controller. See Speed
Controller Removal, Section 13,
Page 13-10.

Diagnostic Menu — MAIN COIL FAULT
fault code

or

Diagnostic Menu — MAIN DROPOUT
fault code

Solenoid coil has failed in an open
condition

Replace solenoid. See Solenoid
Removal, Section 13, Page 13-7.

Diagnostic Menu — FIELD MISSING
fault code

Loose or disconnected motor field coil
wires at motor or speed controller or
broken wire

Repair and/or connect the field coil wires

Failure of the motor field windings

Section 16 — Motor

Failure of the FET's that control field
current

Replace the speed controller. See Speed
Controller Removal, Section 13,
Page 13-10.

Diagnostic Menu — HPD (high pedal
detect) fault code

Operator error

Train operators to fully remove foot from
accelerator pedal before turning key
switch to the ON position or changing the
selected direction with the Forward/
Reverse switch

Diagnostic Menu —LOW BATTERY fault
code

Batteries require charging

Place batteries on battery charger and
allow them to fully charge

Improperly maintained or failed batteries

Section 14 — Batteries

Troubleshooting Guide continued on next page...
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Troubleshooting

TROUBLESHOOTING GUIDE 1

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Diagnostic Menu — MOTOR STALL fault
code

Operator error

Train operators to use the brake to hold
the vehicle on a hill, rather than holding
the vehicle on a hill using the accelerator
pedal

Diagnostic Menu — OPEN ARMATURE
fault code

Loose or disconnected motor armature
wires at motor or speed controller or
broken wire

Repair and/or connect the motor armature
wires

Failure of the motor armature or brushes

Section 16 — Motor

Failure of the FET’s that control armature
current

Replace the speed controller. See Speed
Controller Removal, Section 13,
Page 13-10.

TROUBLESHOOTING GUIDE 2

TROUBLESHOOTING GUIDE 2

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Vehicle does not operate

Batteries discharged

Charge batteries

Improper or poor battery connections

Check vehicle wiring. See Wiring
Diagram on page 11-11.

Battery charger is connected to the
vehicle — Solenoid lockout feature has
disabled the vehicle

Disconnect the battery charger from the
vehicle

Onboard computer failure

Test Procedure 2 — Onboard Computer
Solenoid Lockout Circuit on page 11-18

Key switch and MCOR limit switch circuit

Check for loose or disconnected wires at
key switch and MCOR

Failed key switch

Test Procedure 8 — Key Switch and
MCOR Limit Switch Circuit on page 11-24

Failed MCOR

Test Procedure 8 — Key Switch and
MCOR Limit Switch Circuit on page 11-24.
See also Test Procedure 4 — MCOR
Voltage on page 11-21.

Forward/Reverse rocker switch

Test Procedure 15 — Forward/Reverse
Rocker Switch on page 11-39

Solenoid — loose wires

Test Procedure 3 — Solenoid Activating
Coil and Diode on page 11-19

Solenoid — failed coil

Test Procedure 3 — Solenoid Activating
Coil and Diode on page 11-19

Solenoid — failed solenoid diode

Test Procedure 3 — Solenoid Activating
Coil and Diode on page 11-19

Speed controller thermal cutback

Allow controller to cool and ensure that
vehicle is not over-loaded before returning
to operation

16-pin connector at speed controller

Check for loose or disconnected wires at
the 16-pin connector. See also Test
Procedure 9 — 16-Pin Connector on
page 11-26.

Troubleshooting Guide continued on next page...
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Troubleshooting

TROUBLESHOOTING GUIDE 2

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Vehicle does not operate, continued

High pedal detect

Cycle accelerator pedal

Motor stall

Cycle accelerator pedal

Motor failure

Section 16 — Motor

Failed Tow/Run switch

Test Procedure 6 — Tow/Run Switch on
page 11-23

Failed (open) diode

Test Procedure 9F — Pin 9 on page 11-32

Speed controller failure

Replace speed controller. See Speed
Controller Removal, Section 13,
Page 13-10.

Vehicle runs slowly

Speed sensor disconnected or failed

Test Procedure 13 — Motor Speed Sensor
on page 11-37

Incorrect speed setting

To change the programmed top speed of
the vehicle, an IQDM-P handset must be
used

Wiring — improperly wired

Check vehicle wiring. See Wiring
Diagram on page 11-11.

Batteries discharged

Charge batteries

MCOR malfunction

Test Procedure 4 — MCOR Voltage on
page 11-21

Motor — loose wires

Inspect and tighten all wire connections at
the motor

Failed motor

Replace motor. See Motor Removal,
Section 16, Page 16-3.

Vehicle is over-loaded

Ensure that vehicle is not over-loaded
before returning to operation

Speed controller failure

Replace speed controller. See Speed
Controller Removal, Section 13,
Page 13-10.

Brakes — improperly adjusted

See Section 6 — Wheel Brake
Assemblies in the appropriate
maintenance and service manual.

Tires — under-inflated or flat tires

See Section 8 — Wheels and Tires in the
appropriate maintenance and service
manual.

Vehicle operates, but motor braking
function does not

Wiring — improperly wired

Check vehicle wiring. See Wiring
Diagram on page 11-11.

Speed sensor disconnected or failed

Test Procedure 13 — Motor Speed Sensor
on page 11-37

Vehicle will run in forward, but not in
reverse or will run in reverse but not
forward

Forward/Reverse rocker switch —
improperly wired

Test Procedure 15 — Forward/Reverse
Rocker Switch on page 11-39

Motor — improperly wired

Check motor wiring. See Wiring Diagram
on page 11-11.

Speed controller — improperly wired or
failed speed controller FET

Check vehicle wiring. See Wiring
Diagram on page 11-11.

Troubleshooting Guide continued on next page...
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TROUBLESHOOTING GUIDE 2

SYMPTOM POSSIBLE CAUSES CORRECTIVE ACTION

Vehicle operates, but battery charger
does not charge batteries

Test Procedure 11 — Onboard Computer

Onboard computer — gray wire or fuse Gray Wire and Fuse on page 11-36

Battery charger connections — loose wires | Check wire connections and tighten if
at receptacle or batteries necessary.

Refer to the appropriate battery charger

Battery charger ; -
y 9 maintenance and service manual

TEST PROCEDURES

Using the following procedures, the entire IQ electrical system can be tested without major disassembly of the
vehicle. See following WARNING.

A WARNING

« If wires are removed or replaced, make sure wiring and wire harness is properly routed and
secured. Failure to properly route and secure wiring could result in vehicle malfunction,
property damage, personal injury, or death.

INDEX OF TEST PROCEDURES

. Batteries / Voltage Check

. Onboard Computer Solenoid Lockout Circuit
. Solenoid Activating Coil and Diode

. MCOR Voltage

. Al and A2 Motor Voltage

. Tow/Run Switch

. Battery Pack Voltage (Under Load)

. Key Switch and MCOR Limit Switch Circuit

© 00 N O o B~ W N Bk

. 16-Pin Connector

=
o

. Onboard Computer Silicon-Controlled Rectifier (SCR) Circuit

=
=

. Onboard Computer Gray Wire and Fuse

=y
N

. Voltage at Charger Receptacle Red Wire Socket

=
w

. Motor Speed Sensor

H
N

. Solenoid Continuity

[iny
(6}

. Forward/Reverse Rocker Switch

=
(o2}

. Reverse Buzzer

=
~

. Rebooting the Onboard Computer

[iny
(0]

. Battery Warning Light
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TEST PROCEDURE 1 - BATTERIES / VOLTAGE CHECK

See General Warning, Section 10, Page 10-1.

NOTE: The batteries must be properly maintained and fully charged in order to perform the following test
procedures. Battery maintenance procedures, including watering information and allowable min-
eral content, can be found in Section 14 of this manual. See Battery Care, Section 14, Page 14-4.

The battery voltage can be displayed with the IQDM handset. If an IQDM handset is not available, proceed to
Batteries / Voltage Check without the IQDM Handset on page 11-18.

Batteries / Voltage Check with the IQDM Handset
1. Connect the IQDM to the vehicle.

2. Access the Test menu and select BATT VOLTAGE by using the SCROLL DISPLAY buttons. The IQDM
should indicate at least 48 volts with the batteries fully charged. If not, check for loose battery connec-
tions or a battery installed in reverse polarity. Refer to Section 14 — Batteries, for further details on battery
testing.

Batteries / Voltage Check without the IQDM Handset

1. With batteries connected and using a multimeter set to 200 volts DC, place red (+) probe on the positive
(+) post of battery no. 1 and the black (=) probe on the negative () post of battery no. 6 (Figure 11-7,
Page 11-18). The multimeter should indicate at least 48 volts with the batteries fully charged. If not,
check for loose battery connections or a battery installed in reverse polarity. Refer to Section 14 —

Batteries, for further details on battery testing.

L=—II_I

FRONT
OF VEHICLE 2

= N
:

A a
el Lo

200 DCV SETTING

Figure 11-7 Battery Test

TEST PROCEDURE 2 — ONBOARD COMPUTER SOLENOID LOCKOUT CIRCUIT
See General Warning, Section 10, Page 10-1.

The solenoid lockout circuit disables the vehicle when the battery charger is plugged into the vehicle. Use the
following procedure to test the solenoid lockout circuit:

1. With batteries connected, place the Tow/Run switch in the RUN position.
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Batteries / Voltage Check without the IQDM Handset, Continued:

2. Seta multimeter to 200 volts DC. Place black (=) probe on battery no. 6 negative post and red (+) probe
(with insulation-piercing probe) on the blue onboard computer wire (at a point between the OBC and the
six-pin connector). The reading should be approximately 48-50 volts (full battery voltage). If the reading
is not 48-50 volts, proceed to step 3. If the reading is 48-50 volts, proceed to Test Procedure 3 — Solenoid
Activating Coil and Diode on page 11-19.

3. Place insulation-piercing probe on the light blue 18-gauge wire at a point between OBC six-pin connector
and main wire harness. If reading is 48-50 volts, check the wire terminal connectors inside six-pin con-
nector at OBC six-pin connector. Make sure pins are properly aligned inside housing. Make sure wire col-
ors match and are connected to the correct terminals.

4. Ifreading is zero volts, plug the charger DC cord into the vehicle charger receptacle. If the dash light illu-
minates for 10 seconds, the OBC is now powered-up. Unplug the DC cord; the reading at the OBC blue
wire should be approximately 48-50 volts. If the vehicle now operates normally, the DC cord has powered
up the electrical system. The electrical system should also power-up when the accelerator pedal is
pressed. To check the accelerator pedal function, see Test Procedure 4 — MCOR Voltage on page 11-21.

5. If the dash light illuminates for 10 seconds and the vehicle does not operate:

5.1. Seta multimeter to 200 volts DC. Place black (=) probe on battery number 6 and place red (+) probe
(with insulation-piercing probe) on blue 18-gauge wire at OBC six-pin connector.

5.2. With Tow/Run switch in the RUN position, the voltage reading should be approximately 48 volts.
6. If the dash light does not illuminate and the vehicle does not operate, check the OBC activation circuit.

6.1. Set a multimeter to 200 volts DC. Place the black () probe on the battery no. 6 negative post and
place the red (+) probe (with insulation-piercing probe) on the red 18-gauge wire located on the
OBC side of the six-pin connector. The reading should be approximately 48 volts. If the reading is
incorrect, test the Tow/Run switch and connecting wires. See Test Procedure 6 — Tow/Run Switch
on page 11-23.

6.2. Set a multimeter to 200 volts DC. Place the black (-) probe on the battery no. 6 negative post and
place the red (+) probe (with insulation-piercing probe) on the red 18-gauge wire (harness side of
six-pin connector). Multimeter should indicate 48 volts. If voltage is correct, check connections in
the six-pin connector. If connections are correct, OBC activation circuit has failed. Replace OBC.

TEST PROCEDURE 3 — SOLENOID ACTIVATING COIL AND DIODE
See General Warning, Section 10, Page 10-1.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove the two small wire terminals from the solenoid. See following NOTE.

NOTE: Some solenoids are not equipped with a diode. If there is no diode present on the small solenoid
terminals, proceed to step 5.

3. The diode must be checked and found to be functioning correctly before the activating coil resistance can
be accurately measured. The diode can only be tested using a continuity test light (CCI P/N 1011273).
3.1. Place the probe end of the tester on the small terminal of the solenoid marked positive (+) and place

the alligator clip of the tester on the wire on the other small activating coil terminal (Figure 11-8,
Page 11-20). The tester should illuminate, indicating continuity.

3.2. Reverse the positions of the probe and the alligator clip (Figure 11-9, Page 11-20). The tester
should not illuminate. If any other reading is obtained, the diode must be replaced. If the diode is

functioning correctly, proceed to step 5.
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Figure 11-8 Diode Test — Probe Position One Figure 11-9 Diode Test — Probe Position Two

4. To remove the diode, carefully clip the two leads where they attach to the solenoid terminals
(Figure 11-10, Page 11-20 and Figure 11-11, Page 11-20). See following NOTE.

NOTE: The diode must be functioning correctly before checking the resistance of the activating coil. In the
case of a failed diode, the diode must be removed before the coil resistance can be checked.

CLIP DIODE LEADS

Figure 11-10 Diode Removal Figure 11-11 Solenoid with Diode Removed

5. Place red (+) probe of the multimeter on the positive (+) solenoid terminal. Place the black (-) probe on
the other small solenoid terminal. A reading of 180 to 190 ohms should be obtained (Figure 11-12,

Page 11-20). If not, replace the solenoid.

SOLENOID

2k (OHM) SETTING

Figure 11-12 Activating Coil Test

6. If a failed diode was removed, replacement of the diode is not necessary because a diode that serves the
same function is located within the speed controller.
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TEST PROCEDURE 4 — MCOR VOLTAGE
See General Warning, Section 10, Page 10-1.

The accelerator position, which is proportional to the MCOR voltage, can be displayed with the IQDM hand-
set. If an IQDM handset is not available, proceed to MCOR Voltage Test without the IQDM Handset on
page 11-21.

MCOR Voltage Test with the IQDM Handset

1. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.
See following NOTE.

NOTE: The key switch should be placed in the OFF position and left in the OFF position for the duration of
this test.

2. Connect the IQDM to the vehicle as described in the IQDM Owner’s Manual.
3. Access the Test menu and select THROTTLE % by using the SCROLL DISPLAY buttons.

4. The IQDM should indicate 0 % with the pedal not pressed. While monitoring the IQDM display screen,
slowly press the accelerator pedal. As the pedal is pressed, the IQDM should indicate a rise from 0 %
(pedal not pressed) to 100 % (pedal fully pressed).

5. If the MCOR does not operate as described in step 4, proceed to MCOR Voltage Test without the IQDM
Handset on page 11-21.

MCOR Voltage Test without the IQDM Handset

1. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.
See following NOTE.

NOTE: The key switch should be placed in the OFF position and left in the OFF position for the duration of
this test.

2. With the batteries connected, place Tow/Run switch in RUN. Using a multimeter set to 200 volts DC,
place red (+) probe on battery no. 1 positive post and place black () probe (with insulation-piercing
probe) on the purple/white wire at a point close to the three-pin connector at the MCOR. The reading
should be approximately 48-50 volts (full battery voltage).

3. Ifreading is zero volts, check the purple/white wire continuity from the three-pin connector at the MCOR
to the 16-pin connector at the speed controller. Check terminal positions in three-pin connector at the
MCOR and the 16-pin connector. If all of the continuity readings are correct and the connectors are wired
correctly, replace the speed controller.

4. With multimeter set to 20 volts DC, place the black (=) probe on battery no. 6 negative post and the red
(+) probe (with insulation-piercing probe) on the white wire at a point close to the three-pin connector at
the MCOR. The reading should be approximately 4.65 volts.

5. Ifreading is zero volts, check the white wire continuity from the three-pin connector at the MCOR to the
16-pin connector at the speed controller. Check terminal positions in three-pin connector at the MCOR
and the 16-pin connector. If all of the continuity readings are correct and the connectors are wired cor-
rectly, replace the speed controller.
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6. With multimeter set to 20 volts DC, place the black (-) probe on battery no. 6 negative post and the red
(+) probe (with insulation-piercing probe) on the no. 18 yellow wire at a point close to three-pin connector
atthe MCOR. The reading should be approximately 0.32 volts with the pedal up. Slowly press the accel-
erator pedal and note the readings on the multimeter. As the pedal is pressed, the reading should
increase until it reaches 4.65 volts when the pedal is fully pressed.

7. If reading does not increase as the pedal is pressed, replace the MCOR.

8. If the reading is not approximately 4.60 volts with the pedal fully pressed, the vehicle will not operate at
rated top speed. Check the MCOR resistance.

8.1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally start-

ing...” in General Warning, Section 10, Page 10-1.

8.2. Disconnect the 16-pin connector at the speed controller.

8.3. Set a multimeter to 20k ohms. Connect the red (+) probe of the multimeter to the yellow wire at the
MCOR three-pin connector with an insulation piercing probe. Connect black (=) probe to the purple/
white wire with an insulation-piercing probe.

8.4. With the accelerator pedal fully up (not pressed), the multimeter should read approximately 1k
ohms.

8.5. Slowly press the accelerator pedal while monitoring the multimeter. The resistance should rise as
the pedal is pressed. When the pedal is all the way to the floor, the multimeter should indicate
between 5.67k ohms and 7.43k ohms.

8.6. Using a multimeter set for 20k ohms, connect the red (+) probe of the multimeter to the yellow wire
at the MCOR three-pin connector with an insulation piercing probe. Connect black (=) probe to the
white wire with an insulation-piercing probe.

8.7. With the accelerator pedal fully up (not pressed), the multimeter should indicate between 5.67k
ohms and 7.43k ohms.

8.8. Slowly press the accelerator pedal while monitoring the multimeter. The resistance should drop as
the pedal is pressed. When the pedal is all the way to the floor, the multimeter should indicate
approximately 1k ohms.

8.9. If the MCOR does not operate as described, replace the MCOR.

TEST PROCEDURE 5 - A1 AND A2 MOTOR VOLTAGE
See General Warning, Section 10, Page 10-1.

1. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

2. With the batteries connected and using a multimeter set to 200 volts DC, place the black (-) probe on
the A2 motor terminal (white wire) and connect the red (+) probe to the Al (green wire) motor terminal.

3. With Tow/Run switch in the RUN position, place the Forward/Reverse switch in the FORWARD position,
turn key switch to the ON position and slowly press accelerator pedal.

4. As the accelerator pedal is pressed, the voltage reading should increase from approximately 5 volts RMS

when the MCOR limit switch closes, to approximately 48 volts RMS with the accelerator pedal fully
pressed.

4.1. If there is no voltage reading, check the MCOR. See Test Procedure 4 — MCOR Voltage on
page 11-21. Also check the continuity of the large posts of the solenoid. See Test Procedure 14
— Solenoid Continuity on page 11-38.

4.2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally start-
ing...” in General Warning, Section 10, Page 10-1.

4.3. Check continuity on A1 and A2 motor terminal posts and continuity of the F1 and F2 motor terminal
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posts. Also, check continuity of all motor wires. See Section 16 — Motor.

TEST PROCEDURE 6 — TOW/RUN SWITCH
See General Warning, Section 10, Page 10-1.

Tow/Run Switch Test with the IQDM Handset
1. With the Tow/Run switch in the RUN position, connect the IQDM to the vehicle.

2. Immediately after the IQDM is connected to the vehicle, the screen should display a copyright notice and
the IQDM model number.

3. Ifthe IQDM display screen is blank, drive the vehicle a short distance to activate the onboard computer.
4. If the vehicle will not operate, proceed to Tow/Run Switch Test without the IQDM Handset.

5. If the IQDM display screen begins to work after the vehicle has been driven, turn the key switch to the
OFF position and proceed to step 6; otherwise, perform the following procedure, Tow/Run Switch Test
without the IQDM Handset.

6. With the IQDM still connected to the vehicle, place the Tow/Run Switch in the TOW position and wait 90
seconds.

7. If the IQDM display screen goes blank after 90 seconds, the Tow/Run switch and connecting wires are
operating correctly.

8. Ifthe IQDM display screen is still active after 90 seconds, the switch has failed closed. Replace the Tow/
Run switch. See Tow/Run Switch Removal, Section 13, Page 13-4.

Tow/Run Switch Test without the IQDM Handset

1. Setamultimeterto 200 volts DC and with the batteries connected, connect the black () probe to the neg-
ative post of battery no. 6 and connect red (+) probe (with insulation-piercing probe) on the light green
wire close to the two-pin connector on the Tow/Run switch.

2. With the Tow/Run switch in the RUN position, the reading should be approximately 48-50 volts. With the
switch in the TOW position, the reading should be below approximately 5 volts.

3. If the reading is above 5 volts with the switch in the TOW position, replace the switch.

4. If the reading is below 5 volts with switch in the RUN position, check continuity of the two-pin connector
and the pink 18-gauge wire from the large post of the solenoid to the two-pin connector at the Tow/Run
switch.

5. If the two-pin connector and pink wire continuity readings are correct, replace the Tow/Run switch.

6. If replacement of the Tow/Run switch does not correct the problem, check the diode on Pin 9. See Test
Procedure 9F — Pin 9 on page 11-32.

TEST PROCEDURE 7 — BATTERY PACK VOLTAGE (UNDER LOAD)
See General Warning, Section 10, Page 10-1.

1. Before proceeding with this test procedure, the batteries must be connected and fully charged. Connect
the positive (+) lead of a 36 to 48-volt battery discharge machine (CCI P/N 101831901), to battery no. 1
positive post and connect the negative (=) lead to battery no. 6 negative post. Record the voltage reading
from discharge machine.

2. Turn the discharge machine on and record the voltage reading of battery pack while under load.
3. Afully charged set of batteries in good condition should read between 46-49 volts while under load.

4. Areading of 32-46 volts indicates discharged or failed batteries. Each battery should be checked with a
multimeter while under load.
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5. A reading of 32 volts or less will not activate discharge machine. If the voltage of the batteries is below
32 volts, the batteries are deeply discharged or have failed.

6. Recording the battery pack voltage reading while under load provides a more accurate diagnosis of the
condition of the batteries. When the discharge machine is ON, it places the battery pack under load and
many times can help determine if one or more batteries in the set have failed. Testing battery voltage
while the batteries are not under load will not always indicate the true condition of the batteries. For more
information about the batteries, refer to Section 14 — Batteries.

TEST PROCEDURE 8 — KEY SWITCH AND MCOR LIMIT SWITCH CIRCUIT
See General Warning, Section 10, Page 10-1.
Key Switch and MCOR Limit Switch Circuit Test with the IQDM Handset

1. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

2. Turnthe key switch to the OFF position and place the Forward/Reverse switch in the NEUTRAL position.
3. Connect the IQDM to the vehicle.

4. Test the key switch.

4.1. Access the Test menu, and select KEY INPUT by using the SCROLL DISPLAY buttons. The IQDM
should indicate OFF when the key switch is in the OFF position.

4.2. While monitoring the IQDM display screen, turn the key switch to the ON position. The |IQDM
should indicate ON.

4.3. Ifthe IQDM does notindicate that KEY INPUT is ON when the key switch is in the ON position, pro-
ceed to the following procedure, Key Switch and MCOR Limit Switch Circuit Test without the IQDM
Handset. If the key switch functions as described, proceed to the following step. See following
NOTE.

NOTE: The key switch MUST function properly in order to test the MCOR limit switch with the IQDM hand-
set.

5. Test the MCOR limit switch.
5.1. Select FOOT INPUT on the Test menu by using the SCROLL DISPLAY buttons on the IQDM.

5.2. The IQDM should indicate that FOOT INPUT is OFF when the accelerator pedal is not pressed,
regardless of the key switch position.

5.3. With the key switch in the ON position, press the accelerator pedal. The IQDM should indicate that
FOOT INPUT is ON when the accelerator pedal is pressed.

6. If any reading is obtained that is not described in steps 4 and 5, perform the following steps:

6.1. Check the pedal group for proper adjustment. See Section 5 — Accelerator and Brake Pedal
Group in the appropriate maintenance and service manual.

6.2. Check the wiring of the key switch and MCOR. See Wiring Diagram on page 11-11.
6.3. Check the continuity of the key switch wires and the MCOR limit switch wires.

7. If the problem was not found, proceed to the following procedure, Key Switch and MCOR Limit Switch
Circuit Test without the IQDM Handset on page 11-25.
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Key Switch and MCOR Limit Switch Circuit Test without the IQDM Handset

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel.

3. Turnthe key switch to the OFF position and place the Forward/Reverse switch in the NEUTRAL position.

4. Test the key switch.
4.1. Remove the center dash panel. See step 2 of Key Switch Removal, Section 13, Page 13-1.

4.2. Seta multimeter to 200 ohms. Place the red (+) probe on the key switch terminal with the blue wire.
Place the black (=) probe on the other key switch terminal.

4.3. With the key switch in the OFF position, the multimeter should indicate that continuity is not present.

4.4. With the key switch in the ON position, the multimeter should indicate that continuity is present.

4.5. If any other reading is obtained, replace the key switch. See Key Switch Removal, Section 13,
Page 13-1.

4.6. If the key switch operates as described in the previous steps, install the dash panel in the reverse
order of removal and proceed to the following step.

5. Test the MCOR limit switch. See following NOTE.

NOTE: Make sure that the key switch is operating correctly and that the key switch and dash panel are
properly installed before proceeding.

5.1. With batteries connected and using a multimeter set to 200 volts DC, place the black (-) probe on
the battery no. 6 negative post and place the red (+) probe (with insulation-piercing probe) on the
green wire close to the two-pin connector on the MCOR.

5.2. With Tow/Run switch in the RUN position, key switch in the ON position, and Forward/Reverse
rocker switch in the NEUTRAL position, the voltage reading should be zero volts. When the accel-
erator pedal is pressed, the voltage reading should be approximately 48 volts (full battery voltage).

5.3. Ifthe voltage reading is 48 volts when the accelerator pedal is not pressed, check the pedal group
for proper adjustment. See Section 5 — Accelerator and Brake Pedal Group in the appropriate
maintenance and service manual.

5.4. Ifthe voltage reading is zero volts when the accelerator pedal is pressed, check the limit switch cir-
cuit using the following test procedures.

5.4.1. Set a multimeter to 200 volts DC. Place black () probe on battery no. 6 negative post and
the place red (+) probe (with insulation-piercing probe) on the blue wire where it connects
to the MCOR. With the key switch ON, the reading should be approximately 48 volts (full
battery voltage).

5.4.2. If the reading is zero volts, check the continuity of the blue wire that goes from the key
switch to the MCOR.

5.4.3. If the reading is approximately 48 volts, proceed to the following step.

5.4.4. Set a multimeter to 200 volts DC. Place the black (-) probe on the battery no. 6 negative
post and place the red (+) probe (with insulation-piercing probe) on the green wire where it
connects to the MCOR. With the Tow/Run switch in the RUN position, the key switch ON,
the Forward/Reverse rocker switch in NEUTRAL and the accelerator pedal pressed, the
reading should be approximately 48 volts (full battery voltage).

5.4.5. If the reading is zero volts, test the continuity of the MCOR limit switch and the green wire.
If the limit switch does not pass the continuity test, replace the MCOR. See MCOR
Removal, Section 13, Page 13-5.
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TEST PROCEDURE 9 — 16-PIN CONNECTOR
See General Warning, Section 10, Page 10-1.

1.

Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

Disconnect the 16-pin connector from the speed controller. Inspect terminal ends inside plug to ensure
they are in position and seated in plug housing. If any terminals look like they are not pushed all the way
into the connector, gently push the terminals until they are firmly seated in the 16-pin connector. After
each terminal has been pushed into the housing, gently pull on the wire to ensure it is locked into place.

Check wires in the plug to make sure none are broken at the terminal pin crimp. Repair or replace as
required.

Check the wire colors of each wire and make sure that the colors for each pin position match the wire
colors in the wiring diagram. See Wiring Diagram on page 11-11.

When connecting the 16-pin connector to the controller, push plug into controller receptacle with enough
force to lock plug into place. An audible click will be heard when plug is properly seated to the controller.

A procedure is provided for testing each of the wires in the 16-pin connector. Refer to the following chart for
the appropriate procedure for each pin in the 16-pin connector.

If the results of any of the referenced procedures are different from those described in the procedure, check
the continuity of the wires in the wire harness and test the connected components with the appropriate test
procedures. See Index of Test Procedures on page 11-17.

SPEED CONTROLLER 16-PIN CONNECTOR WIRE TEST PROCEDURE

Pin 1 — White (18-gauge)

Pin 2 — Yellow (18-gauge) Test Procedure 9A — Pins 1, 2, and 3 on page 11-27

Pin 3 — Purple/White (18-gauge)

Pin 4 — Green/White (18-gauge) Reserved for future use. Wire serves no function at this time
Pin 5 — Light Blue (18-gauge) Test Procedure 9B — Pin 5 on page 11-28

Pin 6 — Green (18-gauge) Test Procedure 9C — Pin 6 on page 11-29

Pin 7 — Orange/White (18-gauge) Test Procedure 9D — Pin 7 on page 11-30

Pin 8 — Brown (18-gauge) Test Procedure 9E — Pins 8 and 16 on page 11-31

Pin 9 — Gray (18-gauge) with diode Test Procedure 9F — Pin 9 on page 11-32

Pin 10 — Tan (18-gauge) Test Procedure 9G — Pin 10 on page 11-34

Pin 11 — Open (no wire)

Pin 12 — Blue/White (18-gauge) Test Procedure 9H — Pin 12 on page 11-35

Pin 13 — Black/White (18-gauge)

Pin 14 — Light Green (18-gauge)

Test continuity of each wire and perform
Test Procedure 13 — Motor Speed Sensor on page 11-37

Pin 15 — Red (18-gauge)

Pin 16 — Blue (18-gauge) Test Procedure 9E — Pins 8 and 16 on page 11-31
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Test Procedure 9A — Pins 1, 2, and 3
See General Warning, Section 10, Page 10-1.

Pins 1, 2, and 3 in the 16-pin connector provide a connection point from the MCOR potentiometer to the
speed controller.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. Seta multimeter to 20k ohms. Insert the red (+) probe of the multimeter into pin 2 (yellow wire) of the 16-
pin connector. See following CAUTION. Insert the black (=) probe into pin 3 (purple/white wire) of the
16-pin connector (Figure 11-13, Page 11-27).

CAUTION

« Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

5. With the accelerator pedal fully up (not pressed), the multimeter should read approximately 1k ohms.

6. Slowly press the accelerator pedal while monitoring the multimeter. The resistance should rise as the
pedal is pressed. When the pedal is all the way to the floor, the multimeter should indicate between 5.67k
ohms and 7.43k ohms.

7. Seta multimeter to 20k ohms. Insert the red (+) probe of the multimeter into pin 2 (yellow wire) at the 16-
pin connector. Connect the black (=) probe into pin 1 (white wire). See previous CAUTION.

8. With the accelerator pedal fully up (not pressed), the multimeter should indicate between 5.67k ohms
and 7.43k ohms.

9. Slowly press the accelerator pedal while monitoring the multimeter. The resistance should drop as the
pedal is pressed. When the pedal is all the way to the floor, the multimeter should indicate approximately
1k ohms.

10. If any other reading is observed, check the continuity of the wires in the wire harness.

:l_ll—l
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20k (ohm) SETTING

(READING WITH
SPEED CONTROLLER PEDAL UNDEPRESSED)

Figure 11-13 Pins 1, 2, and 3 Test
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Test Procedure 9B — Pin 5
See General Warning, Section 10, Page 10-1.

Pin 5 in the 16-pin connector provides a connection point for the solenoid lockout circuit from the onboard
computer to the speed controller.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. Set a multimeter to 200 volts DC. Insert the red (+) probe of the multimeter into pin 5 (light blue wire) of
the 16-pin connector. See following CAUTION. Using an alligator clip, connect the black (=) probe to the
B- terminal of the speed controller (Figure 11-14, Page 11-28).

CAUTION

» Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

4B

©--0 ®
A A
[ | ——

200 DCV SETTING

(READING WITH
OBC POWERED-UP
AND BATTERY CHARGER
DISCONNECTED)

© © N o

10.

Figure 11-14 Pin 5 Test

Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

Place the Tow/Run switch in the RUN position.
The multimeter should indicate zero volts DC at this time.
While monitoring the multimeter, plug the battery charger into the vehicle charger receptacle.

After a short delay, the onboard computer should power-up (come out of sleep mode), charger relay
should click, and the ammeter on the charger should indicate that the vehicle batteries are being
charged.

The multimeter should indicate zero volts DC while the charger is connected to the vehicle.
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Key Switch and MCOR Limit Switch Circuit Test without the IQDM Handset, Continued:
11. While observing the multimeter, disconnect the DC plug from the vehicle charger receptacle.
12. The multimeter should indicate full battery voltage when the charger is not connected to the vehicle.
13. If any other reading is obtained, check the following items:
« Continuity of the wires in the wire harness

* Onboard computer for proper operation. See Test Procedure 11 — Onboard Computer Gray Wire
and Fuse on page 11-36.

» Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

Test Procedure 9C — Pin 6
See General Warning, Section 10, Page 10-1.

Pin 6 in the 16-pin connector provides a connection point for the MCOR limit switch to the speed controller.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. Set a multimeter to 200 volts DC, insert the red (+) probe of the multimeter into pin 6 (green wire) of the
16-pin connector. See following CAUTION. Using an alligator clip, connect the black () probe to the B—
terminal of the speed controller (Figure 11-15, Page 11-29).

CAUTION

« Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

@A ©

200 DCV SETTING

(READING WITH
OBC POWERED-UP
AND ACCELERATOR PEDAL
DEPRESSED)

Figure 11-15 Pin 6 Test
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5.

10.

11.
12.
13.

Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

Place the Tow/Run switch in the RUN position, key switch in the ON position, and Forward/Reverse
switch in the FORWARD position.

The multimeter should indicate zero volts DC at this time.

While monitoring the multimeter, slowly press the accelerator pedal and hold the pedal at approximately
20% of full travel.

After a short delay, the onboard computer should power-up (come out of sleep mode).

The multimeter should indicate full battery voltage (approximately 48 volts) when the accelerator pedal
is pressed.

While observing the multimeter, release the accelerator pedal.

The multimeter should indicate zero volts when the accelerator pedal is not pressed.
If any other reading is obtained, check the following items:

Continuity of the wires in the wire harness

Onboard computer for proper operation. See Test Procedure 11 — Onboard Computer Gray Wire
and Fuse on page 11-36.

Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

Key switch and MCOR limit switch for proper operation. See Test Procedure 8 — Key Switch and
MCOR Limit Switch Circuit on page 11-24.

Ensure that the pedal group is adjusted correctly. See Section 5 — Accelerator and Brake Pedal
Group in the appropriate maintenance and service manual.

Test Procedure 9D — Pin 7
See General Warning, Section 10, Page 10-1.

Pin 7 in the 16-pin connector provides a connection point for the reverse buzzer to the speed controller.

1.

Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. Place a jumper wire with an alligator clip between the B— terminal of the speed controller (use alligator
clip for this connection) and pin 7 (orange/white wire) of the 16-pin connector (Figure 11-16,
Page 11-31). See following CAUTION.

CAUTION
» Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

5. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

6. Place the Tow/Run switch in the RUN position.

7. The reverse buzzer should sound when the Tow/Run switch is in the RUN position.
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Key Switch and MCOR Limit Switch Circuit Test without the IQDM Handset, Continued:
8. If any other activity is observed, check the following items:
 Continuity of the wires in the wire harness
» Reverse buzzer for proper operation. See Test Procedure 16 — Reverse Buzzer on page 11-40.

« Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

SPEED CONTROLLER

Figure 11-16 Pin 7 Test

Test Procedure 9E — Pins 8 and 16
See General Warning, Section 10, Page 10-1.

Pins 8 and 16 in the 16-pin connector provide a connection point for the Forward/Reverse rocker switch to the
speed controller. The switch provides a +48 volt signal to the speed controller through pin 8 when the For-
ward/Reverse switch is in the FORWARD position and provides a +48 volt signal on pin 16 when the Forward/
Reverse switch is in the REVERSE position.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel.

3. Disconnect the 16-pin connector at the speed controller.

4. Set a multimeter to 200 volts DC, insert the red (+) probe of the multimeter into pin 8 (brown wire) of the
16-pin connector. See following CAUTION. Using an alligator clip, connect the black () probe to the B—
terminal of the speed controller (Figure 11-17, Page 11-32).

CAUTION

« Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

5. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

6. Place the Tow/Run switch in the RUN position and the Forward/Reverse switch in the NEUTRAL posi-
tion. The multimeter should indicate zero volts DC at this time.
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7.

10.

11.

12.

13.

While monitoring the multimeter, place the Forward/Reverse switch in the REVERSE position. The mul-
timeter should still indicate zero volts.

Place the Forward/Reverse switch in the FORWARD position. The multimeter should indicate full battery
voltage (approximately 48 volts).

Insert the red (+) probe of the multimeter into pin 16 (blue wire) of the 16-pin connector. Leave the black
(-) probe (alligator clip) connected to the B— terminal of the speed controller. See previous CAUTION.

Place the Forward/Reverse switch in the NEUTRAL position. The multimeter should indicate zero volts
DC at this time.

While monitoring the multimeter, place the Forward/Reverse switch in the FORWARD position. The mul-
timeter should still indicate zero volts.

Place the Forward/Reverse switch in the REVERSE position. The multimeter should indicate full battery
voltage (approximately 48 volts).

If any other reading is obtained, check the following items:
 Continuity of the wires in the wire harness

» Forward/Reverse switch for proper operation. See Test Procedure 15 — Forward/Reverse Rocker
Switch on page 11-39.

» Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

©--© ©
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200 DCV SETTING

(READING WITH
TOW/RUN SWITCH IN RUN
AND FORWARD/REVERSE SWITCH

IN FORWARD)

Figure 11-17 Pins 8 and 16 Test

Test Procedure 9F — Pin 9

See General Warning, Section 10, Page 10-1.

Pin 9 in the 16-pin connector provides a connection point for the Tow/Run switch to the speed controller. The
switch provides a +48 volt signal to the speed controller through pin 9 when the Tow/Run switch is in the RUN
position.

NOTE: There is a diode in the wire connected at Pin 9.
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1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. With the multimeter set to the diode test function (——), connect the black (=) probe of the multimeter to

the light green wire terminal of the two-pin connector at the Tow/Run switch and the red (+) probe of the
multimeter to the pin 9 terminal (Figure 11-18, Page 11-33). See following CAUTION. The reading
should indicate an overload (no continuity). A diode is designed to conduct current in one direction only.
If a diode conducts current (shows continuity) with the meter probes as described, the diode has failed
and must be removed from the wire harness. See Pin 9 Diode Removal, Section 13, Page 13-14.

CAUTION

« Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

5. Reverse the multimeter probes and note the reading. With the black () probe of the multimeter on the
pin 9 terminal of the multi-pin connector and the red (+) probe of the multimeter on the light green wire
at the Tow/Run switch, the meter should read approximately 500 mV, however, a range of 400-600 mV
is acceptable (Figure 11-19, Page 11-33).

LIGHT GREEN WIRE TERMINAL NN LIGHT GREEN WIRE TERMINAL
OF TWO-PIN CONNECTOR A OF TWO-PIN CONNECTOR
AT TOW/RUN SWITCH AT TOW/RUN SWITCH

- “ I

A R

PIN 9 TERMINAL OF
16-PIN CONNECTOR ON
SPEED CONTROLLER

G
PIN 9 TERMINAL OF (]
16-PIN CONNECTOR ON
SPEED CONTROLLER

Figure 11-18 Diode Test Figure 11-19 Diode Test — Probes Reversed

6. If any other reading is obtained, check the following items:
 Continuity of the wires in the wire harness
» Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

7. Ifitems in step 6 test out okay, the diode has failed open and should be removed from the harness. See
Pin 9 Diode Removal, Section 13, Page 13-14.
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Test Procedure 9G — Pin 10

See General Warning, Section 10, Page 10-1.
Pin 10 in the 16-pin connector provides a connection point for the key switch to the speed controller. The key
switch provides a +48 volt signal to the speed controller through pin 10 when the key switch is in the ON posi-
tion.
1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.
2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position

jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. With a multimeter set for 200 volts DC, insert the red (+) probe of the multimeter into pin 10 (tan wire) of
the 16-pin connector. See following CAUTION. With an alligator clip, connect the black () probe to the
B- terminal of the speed controller (Figure 11-20, Page 11-34).

CAUTION

» Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

©--©
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Figure 11-20 Pin 10 Test

5. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

6. With the Tow/Run switch in the TOW position, the multimeter should indicate zero volts.
7. Place the Tow/Run switch in the RUN position and the key switch in the ON position.

8. With the key switch in the ON position, the multimeter should indicate full battery voltage (approximately
48 volts). With the key switch in the OFF position, the reading should be zero volts.

9. If any other reading is obtained, check the following items:
 Continuity of the wires in the wire harness
» Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

» Key switch for proper operation. See Test Procedure 8 — Key Switch and MCOR Limit Switch Cir-
cuit on page 11-24.
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Test Procedure 9H — Pin 12
See General Warning, Section 10, Page 10-1.

Pin 12 in the 16-pin connector provides a connection point for the solenoid coil to the speed controller. The
speed controller activates the solenoid coil by providing a ground to the solenoid coil at the appropriate time.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

3. Disconnect the 16-pin connector at the speed controller.

4. Place a jumper wire with an alligator clip between the B— terminal of the speed controller (use alligator
clip for this connection) and pin 12 (blue/white wire) of the 16-pin connector (Figure 11-21, Page 11-35).
See following CAUTION.

CAUTION

« Do not fully insert probes into the 16-pin plug. Doing so can result in a poor connection.

5. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

6. Place the Tow/Run switch in the RUN position and the key switch in the ON position.

7. The solenoid should click when the key switch is placed in the ON position.

8. If any other activity is observed, check the following items:
« Continuity of the wires in the wire harness.
» Reverse buzzer for proper operation. See Test Procedure 16 — Reverse Buzzer on page 11-40.
» Tow/Run switch for proper operation. See Test Procedure 6 — Tow/Run Switch on page 11-23.

« Key switch for proper operation. See Test Procedure 8 — Key Switch and MCOR Limit Switch Cir-
cuit on page 11-24.

 Solenoid for proper operation. See Test Procedure 14 — Solenoid Continuity on page 11-38.

SPEED CONTROLLER

S
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Figure 11-21 Pin 12 Test
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TEST PROCEDURE 10 — ONBOARD COMPUTER SILICON-CONTROLLED
RECTIFIER (SCR) CIRCUIT
See General Warning, Section 10, Page 10-1.

The silicon controlled rectifier (SCR), located inside the onboard computer, acts as a switch on the negative
side of the circuit.

This allows the onboard computer (OBC) to control the battery charging current.
Use the following procedure to test the SCR:

1. With batteries connected and a multimeter set to 200 volts DC, place the red (+) probe on the positive
post of battery no. 1 and place the black () probe on the charger receptacle fuse terminal that has the
black 10-gauge OBC wire attached to it. The reading should be approximately 36-42 volts.

2. If the reading is zero volts, check the black 10-gauge wire connections at the controller and receptacle.
Check the continuity of the black 10-gauge wires. If the wires and connections are okay, the SCR has
failed. Replace the OBC. If the reading is correct, proceed to the following step.

3. Plugin AC and DC cords. When the battery charger relay clicks on, reading should be approximately 48
volts (full battery voltage). If the reading does not rise from approximately 40 volts to full battery voltage
when the DC cord is plugged in and the relay clicks on, check the following items:

» Charger receptacle fuse and black wire terminal socket in the charger receptacle.

» Onboard computer gray wire and fuse. See Test Procedure 11 — Onboard Computer Gray Wire and
Fuse on page 11-36.

» Red wire at the charger receptacle. See Test Procedure 12 — Voltage at Charger Receptacle Red
Wire Socket on page 11-36.

TEST PROCEDURE 11 —- ONBOARD COMPUTER GRAY WIRE AND FUSE
See General Warning, Section 10, Page 10-1.

1. With batteries connected and a multimeter set to 200 volts DC, connect the red (+) probe to the positive
post of battery no. 1 and black (=) probe (with insulation-piercing probe) to gray 16-gauge wire at a point
between fuse and receptacle. Reading should be approximately 48 volts. If reading is zero volts, check
gray wire fuse and fuse holder for continuity.

2. If the reading in step 1 is 48 volts, plug the DC cord into the vehicle’s charger receptacle. The voltage
reading should drop to approximately 4.0 volts before the charger relay clicks on.

3. When the charger relay is activated, the reading should rise to approximately 48 volts.

4. If voltage does not drop to approximately 4.0 volts when the DC cord is plugged in and then rise to
approximately 48 volts when the charger relay clicks on, the gray wire circuit in the OBC has failed.
Replace the OBC.

TEST PROCEDURE 12 — VOLTAGE AT CHARGER RECEPTACLE RED WIRE
SOCKET

See General Warning, Section 10, Page 10-1.

1. With batteries connected and a multimeter set to 200 volts DC, place the black (=) probe on the negative
post of battery no. 6 and place the red (+) probe on the charger receptacle socket connected to the red
10-gauge wire. The reading should be 48-50 volts (full battery voltage).

2. Ifthe reading is zero volts, check the continuity of the 10-gauge red wire from the positive post of battery
no. 1 to the receptacle socket.
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TEST PROCEDURE 13 — MOTOR SPEED SENSOR
See General Warning, Section 10, Page 10-1.
Motor Speed Sensor Test with the IQDM Handset

A CAUTION

« Perform the following procedure only on a level surface. To avoid injury or property damage,
ensure that the path of the vehicle is clear before pushing vehicle.

1. Turnthe key switch to the OFF position and place the Forward/Reverse switch in the NEUTRAL position.
2. Connect the IQDM to the vehicle as described in the IQDM Owner’s Manual.

3. Access the Test menu and select SPEED PULSES by using the SCROLL DISPLAY buttons. The IQDM
should indicate OFF when the vehicle is at rest.

4. While monitoring the IQDM display screen, slowly push the vehicle a short distance (about 3 feet (1
meter)). The IQDM should indicate ON for speed sensor pulses while the wheels are in motion.

5. If the IQDM does not indicate ON while the wheels are in motion, proceed to the following procedure,
Motor Speed Sensor Test without the IQDM Handset.

Motor Speed Sensor Test without the IQDM Handset
1. Turnthe key switch to the OFF position and place the Forward/Reverse switch in the NEUTRAL position.
2. With batteries connected, disconnect the three-pin connector at the motor speed sensor.

3. Check voltage at black/white wire:

3.1. Set a multimeter to 200 volts DC. Place the red (+) probe on the battery no. 1 positive post and
place the black (=) probe on the black/white wire terminal socket in the three-pin connector. The
voltage reading should be 48 to 50 volts (full battery voltage).

3.2. If the reading is zero volts, check the continuity of the black/white wire from the 16-pin connector
at the speed controller to the three-pin connector at the motor speed sensor. If the continuity is cor-
rect, replace the speed controller.

4. Check voltage at the red motor speed sensor wire:

4.1. With Tow/Run switch in the RUN position and using a multimeter set to 20 volts DC, place the black
(-) probe on the battery no. 6 negative post and place red (+) probe on red wire terminal socket in
three-pin connector. The voltage reading should be approximately 15-16 volts.

4.2. If the voltage reading is zero volts, check the continuity of the red wire from the 16-pin connector
at the speed controller to the three-pin connector at the motor speed sensor. If the wire continuity
is correct, replace the speed controller.

4.3. If the reading is below 14 volts, replace the speed controller.
4.4. If the voltage reading is correct, proceed to the following step.

5. Check voltage at the light green wire:

5.1. Set a multimeter to 20 volts DC. Place the black (-) probe on the battery no. 6 negative post and
place the red (+) probe on the light green wire female terminal in the three-pin connector at the
motor speed sensor. The voltage reading should be from 4.60 to 4.90 volts.

5.2. If the voltage is zero volts, check the continuity of the light green wire from the 16-pin connector at
the speed controller to the three-pin connector at the motor speed sensor. If the continuity is cor-
rect, replace the speed controller.

5.3. Ifreading is below 3.50 volts, check the continuity of the wires and plug and replace the speed con-
troller if necessary.
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6. Reconnect the three-pin connector at the motor speed sensor. Using a multimeter set to 20 volts DC,
place the black (=) probe on the battery no. 6 negative post and place the red (+) probe (with insulation-
piercing probe) on the green wire between the three-pin connector and the motor speed sensor.

6.1. Raise one rear wheel off ground. Slowly turn the rear wheel to rotate the motor armature. As the
armature rotates, the voltage reading should alternate from zero to approximately 4.85 volts. The
voltage reading will fluctuate from zero to 4.85 volts and back to zero four times for each revolution
of the motor armature. See following NOTE.

NOTE: The voltage reading of 4.85 is an approximate reading. The actual reading may vary from 4.50 to
5.00 volts.

6.2. Replace the speed sensor if
« there is no voltage reading.
» the voltage reading is not above 3.50.

« the voltage reading does not fluctuate as the motor is turned.

TEST PROCEDURE 14 — SOLENOID CONTINUITY

See General Warning, Section 10, Page 10-1.

1. Place chocks at the front wheels and lift the rear of the vehicle with a chain hoist or floor jack. Position
jack stands under the frame crossmember between the spring mount and side stringer, just forward of
each rear wheel. See WARNING “Lift only one end...” in General Warning, Section 10, Page 10-2.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

3. Disconnect the yellow wire from the large post of the solenoid.
4. Disconnect the resistor terminal from the same large post as the removed wire.

5. Seta multimeter to 200k ohms. Place the black () probe on the solenoid large post with the 6-gauge yel-
low wire and place the red (+) probe on the large post with the 6-gauge red wire. The reading should be
no continuity.

6. Connect the 6-gauge yellow wire and resistor to the large solenoid post. Install washer and nut on large
solenoid post and tighten to 77 in-Ib (8.7 N-m).

7. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

8. Place the Tow/Run switch in the RUN position, turn the key switch to the ON position, place the Forward/
Reverse rocker switch in the FORWARD position, and press the accelerator pedal. The solenoid should
click and the multimeter should indicate continuity. If the reading is no continuity, replace the solenoid.
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TEST PROCEDURE 15 — FORWARD/REVERSE ROCKER SWITCH

See General Warning, Section 10, Page 10-1.

Forward/Reverse Rocker Switch Test with the IQDM Handset
1. Turnthe key switch to the OFF position and place the Forward/Reverse switch in the NEUTRAL position.
2. Connect the IQDM to the vehicle as described in the IQDM Owner’s Manual.

3. Test FORWARD INPUT.

3.1. Access the Test menu and select FORWARD INPUT by using the SCROLL DISPLAY buttons. The
IQDM should indicate OFF when the Forward/Reverse switch is in the NEUTRAL or REVERSE
position.

3.2. Place the Forward/Reverse switch in the FORWARD position. The IQDM should indicate that FOR-
WARD INPUT is ON. If the IQDM indicates any other reading, check vehicle wiring. See Wiring
Diagram on page 11-11. Also check the 16-pin connector at the speed controller. See Test Pro-
cedure 9 — 16-Pin Connector on page 11-26.

4. Test REVERSE INPUT.

4.1. Access the Test menu and select REVERSE INPUT by using the SCROLL DISPLAY buttons. The
IQDM should indicate OFF when the Forward/Reverse switch is in the NEUTRAL or FORWARD
position.

4.2. Place the Forward/Reverse switch in the REVERSE position. The IQDM should indicate that
REVERSE INPUT is ON. If the IQDM indicates any other reading, check vehicle wiring. See Wiring
Diagram on page 11-11. Also check the 16-pin connector at the speed controller. See Test Pro-
cedure 9 — 16-Pin Connector on page 11-26.

5. Ifthe IQDM displays readings other than those described above and the wiring is found to be correct, pro-
ceed to the following procedure, Forward/Reverse Rocker Switch Test without the IQDM Handset.

Forward/Reverse Rocker Switch Test without the IQDM Handset

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove the three screws securing the rocker switch case to the vehicle body.

3. Disconnect the three wires from the rocker switch. Using a multimeter set to 200 ohms, place the black
() probe on the blue wire terminal 3 position on the rocker switch, and place the red (+) probe on the
orange wire terminal 2 position. With the switch in NEUTRAL or REVERSE, there should be no conti-
nuity. With the switch in FORWARD, there should be continuity. If the readings are incorrect, replace the
switch.

4. Place the black (=) probe on the brown wire terminal 1 position on the rocker switch and place the red
(+) probe on the orange wire terminal. With the switch in REVERSE, there should be continuity. If the
readings are incorrect, replace the switch.
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TEST PROCEDURE 16 — REVERSE BUZZER

See General Warning, Section 10, Page 10-1.

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove the center dash:

2.1.

2.2.

2.3.

NOTE:

2.4.

2.5.

Remove the plastic cap covering the screw on each side of the center dash panel. Loosen (but do
not remove) these screws.

Insert screwdriver at the top center of the dash between dash and cowl brace. Gently pry center
dash out from under edge of cowl brace.

Pull dash out approximately one inch (2.5 cm) from the frame and then bend the top right corner
of the dash inward while pulling the top of the panel out and down. See following NOTE.

Bending the top right corner of the center dash inward during removal will prevent the contacts on
the back of the key switch from touching the metal frame around the dash.

Slide the dash panel up the steering column by snapping the top out and then rotating the panel out
and up.

Disconnect the orange/white and red wires from the reverse buzzer. Make sure the wire terminals
on the key switch do not touch vehicle frame.

3. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m).

4. Place the Tow/Run switch in the RUN position.

5. Seta multimeter to 200 volts DC. Place the black (=) probe on battery no. 6 negative post and place the
red (+) probe on the red wire terminal end that was disconnected from the reverse buzzer. The reading
should be approximately 48 volts (full battery voltage).

5.1.
5.2.

5.3.
5.4.

If the voltage reading is correct, proceed to step 6.

If reading is zero volts, check red wire continuity and Tow/Run switch. See Test Procedure 2 —
Onboard Computer Solenoid Lockout Circuit on page 11-18. See also Test Procedure 6 —
Tow/Run Switch on page 11-23.

If the continuity readings are not correct, repair or replace the red wire.

If the continuity readings are correct, proceed to step 6.

6. Place the Forward/Reverse switch in REVERSE. Using a multimeter set to 200 volts DC, place the black
(-) probe on the orange/white wire terminal end (that was disconnected from the reverse buzzer) and
place the red (+) probe on battery no. 1 positive post. The reading should be approximately 48 volts (full
battery voltage).

6.1.
6.2.

6.3.

6.4.

Page 11-40

If the voltage reading is correct, replace the reverse buzzer.

If reading is zero volts, check orange/white wire continuity and connection at Pin 10 in 23-pin con-
nector.

If there is no continuity in the orange/white wire, or the Pin 10 terminal in the 23-pin connector is
not properly seated, repair or replace as required.

If the orange/white wire continuity and 23-pin connector are correct and there is no voltage at the
orange wire, replace the controller.

2004 1Q System Electric Vehicle Maintenance and Service Supplement



ELECTRICAL SYSTEM AND TESTING Test Procedures

TEST PROCEDURE 17 — REBOOTING THE ONBOARD COMPUTER
See General Warning, Section 10, Page 10-1.

It is possible the Onboard Computer (OBC) can become “locked up,” causing the OBC solenoid lockout circuit
to malfunction. If this condition is suspected, restart the computer as follows:

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1. See following NOTE.

NOTE: Wait at least 90 seconds for the capacitors in the speed controller to discharge. The capacitors in
the speed controller must be fully discharged in order to reboot the OBC.

2. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

3. Place Tow/Run switch in the RUN position.

4. Test drive the vehicle. If the problem has been fixed, the vehicle will function normally. If the problem still
exists, refer to Wiring Diagram on page 11-11.

TEST PROCEDURE 18 — BATTERY WARNING LIGHT
See General Warning, Section 10, Page 10-1.

1. Reboot the OBC and drive the vehicle a short distance. When vehicle is first driven, the battery warning
light should illuminate for 10 seconds. See Test Procedure 17 — Rebooting the Onboard Computer
on page 11-41. If the battery warning light does not illuminate when rebooting the OBC, proceed to step
2.

2. Turn key switch OFF, place Tow/Run switch in TOW and place Forward/Reverse rocker switch in NEU-
TRAL.

3. Disconnect the six-pin connector at the OBC.

4. Remove the wedge lock from the six-pin connector housing that is connected to the vehicle wire harness.
Remove the brown/white wire from the connector plug.

5. Use a jumper wire with an alligator clip at each end and connect one alligator clip to the negative post
of battery no. 1 and the other alligator clip to the brown/white wire terminal socket that was removed from
the six-pin connector plug.

6. Install the wedgelock in the six-pin connector housing and reconnect the six-pin connector plug. Place
the Tow/Run switch in the RUN position and the battery light should illuminate. If the light does not illu-
minate, replace the battery warning light assembly.
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COMMUNICATION DISPLAY MODULE (CDM)
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Figure 11-22 CDM

The CDM can be used to retrieve from the onboard computer four important items of information that can be
useful in troubleshooting the IQ System vehicle. To access one of these items, the item’s corresponding Func-
tion Code must be selected on the CDM. This is done by pressing the Function Button until the desired func-
tion code is displayed in the window. See Figure 11-22, Page 11-42 for CDM features. Releasing the button
when the desired code is displayed will display the data. Function codes and corresponding data are as fol-
lows:

e F1 — Battery voltage:

This displays the battery pack’s current state of charge. A reading of less than 48 volts indicates that
the batteries need to be charged. If a reading of less than 48 volts is obtained immediately after a
charge cycle, there may be a problem in the charge circuit.

» F2 — Energy units removed since last charge cycle:

If the display reads over 75 (the vehicle battery warning light should be illuminated), the vehicle batter-
ies need to be recharged before being used again. This data can be used to make sure all vehicles in a
fleet receive equal usage on a short-term basis.

» F3 —Total accumulated energy units removed since initial vehicle start-up:

This information is most useful in making sure that all vehicles in a fleet receive equal usage over long
periods of time.

» F4 — Last charge termination type (1 = incomplete, 2 = DVDT, 4 = normal, 8 = max. timer):
A1, 2, 4, or 8 will be displayed.

1 — Indicates the last charge cycle was incomplete and the batteries were not fully charged. Batteries
should be charged again at the earliest opportunity.
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2 — Indicates a back-up charge program was employed by the OBC to complete the charge cycle. A
DVDT charge may be displayed the first few times a new set of batteries is charged, and the first time
a set of batteries is charged after the batteries have been disconnected and reconnected. A problem
may exist if persistent DVDT readings are obtained.

4 — Indicates the last charge cycle was normal.

8 — Indicates the charger ran for sixteen hours and shut itself off without completing the charge cycle.
This means there may be a problem in the charge circuit.

The CDM also has a low battery indicator, which illuminates when CDM batteries are weak and need to be
replaced. Weak batteries in the CDM may cause the CDM to register inaccurate information or no information.

USING THE CDM TO RETRIEVE DATA FROM THE ONBOARD COMPUTER
1. Turn the CDM ON.

2. Position CDM on seat bottom so it is aligned directly with the battery warning light. Ensure CDM infrared
LED receiver is pointed at battery warning light and there is a clear path between them. See following
NOTE.

NOTE: If, by positioning CDM on seat bottom, the CDM is unable to collect the data stream from the
onboard computer, hold CDM approximately 6 inches (15.2 cm) from battery warning light.

3. Wait approximately 30 seconds for a value to appear in the display window.

4. If avalue does not appear in the display window after 30 seconds, try adjusting the aim of the CDM and
repeating step 3 until a value appears. If there is still no reading, check for weak batteries in the CDM.

4.1. Adjust aim of CDM.

4.2. Drive vehicle a short distance to ensure OBC is not in powerdown mode.

4.3. Check for weak batteries in CDM.

4.4. |If reading is still not obtained, go to the CDM Troubleshooting Guide on page 11-44.

Once a value has been obtained in the display window, the CDM may be removed from its receiving position
and the data reviewed. The CDM will hold the values for F1, F2, F3, and F4 until the CDM is turned OFF or it
receives another line of data from the same or another onboard computer. Use the following procedure to
review the data stored in the CDM:

» The value currently displayed will be F1 (battery voltage). See following NOTE.

« To view F2, press and hold the button on the CDM. When “Func 2" appears in the display window,
release the button. The value for F2 will then be displayed.

« To view F3, press and hold the button on the CDM until “Func 3” appears in the display window.
Release the button. The value for F3 will be displayed.

» To view F4, press and hold the button on the CDM until “Func 4” appears in the display window.
Release the button. The value for F4 will be displayed.

NOTE: The values of all four functions can be recalled by pressing and releasing the CDM button.
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Use the following chart as a starting point for troubleshooting problems with communication between the
CDM and onboard computer. Contact your Club Car representative for more comprehensive information.

OBC Will Not Communicate

With The CDM

CDM battery
is discharged

Replace CDM battery

—

OBC program is
"locked-up"

Failed Dash Light

Failed CDM unit

Replace CDM

]

Failed OBC

Replace OBC

Remove "+" battery
lead and discharge
the speed controller.
See the instructions in
the WARNING on
page 11-1.

After a short time,
replace the lead and
restart the OBC.

OBCisina
powerdown mode

Restart OBC by
driving vehicle or by
connecting charger

DC plug

More than 75
EUs or 75% of
energy removed
from batteries

Recharge Batteries

Figure 11-23 Flow Chart — CDM Troubleshooting Guide
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SECTION 12 — IQ DISPLAY MODULE (IQDM) AND
IQDM-P DIAGNOSTICS

A DANGER
» See General Warning, Section 10, Page 10-1.

A WARNING
» See General Warning, Section 10, Page 10-1.

NOTE: For information secific to the IQDM-P handset programming features, See Section 18 — 1Q DIS-
PLAY MODULE (IQDM-P) Programming.

PLUGGING THE HANDSET INTO THE VEHICLE

Connect one end of the cable to the jack located on the bottom of the handset.
Connect the cable adaptor to the IQDM cable.

Find the IQDM jack on the vehicle.
Remove the dust cap from the IQDM jack.

o ~w NP

Align the keyed portion of the plug with the IQDM jack and connect the plug to the jack.

Figure 12-1 Connector Under Forward/Reverse
Switch

2004 1Q System Electric Vehicle Maintenance and Service Supplement Page 12-1



IQ DISPLAY MODULE (IQDM) AND IQDM-P DIAGNOSTICS Introductory Display

INTRODUCTORY DISPLAY

Immediately after the handset is connected to the vehicle, it begins loading the vehicle speed controller infor-
mation. After a few seconds, the screen displays the following menu items:

» Program (IQDM-P only)
» Monitor

 Faults

» Functions

¢ Information

* Programmer Setup

In the event that the handset does not display any information, or the screen is difficult to read, refer to the
IQDM troubleshooting procedures. See IQDM and IQDM-P Handset Troubleshooting on page 12-15.

MENU NAVIGATION

The NAVIGATION BUTTON is the four-arrow button located on the left side of the handset (Figure 12-2,
Page 12-3). This button is used to navigate through and select menus. Pressing the up or down arrows allows
the user to scroll through the menu items. When the box beside the desired menu is blinking, pressing the
right arrow selects that menu item. Pressing the left arrow allows the user to go back one screen.

The CHANGE VALUE BUTTON is the button located on the right side of the handset (Figure 12-2, Page 3).
This button allows the user to change values by pressing + or —.

The three yellow buttons labeled 1, 2 and 3 are BOOKMARK BUTTONS (Figure 12-2, Page 3). These but-
tons allow the user to bookmark up to three specific screens for rapid return to those screens. To bookmark a
specific display screen, have the desired screen displayed and simply press and hold a bookmark button until
the statement “bookmark set” is displayed. When it is necessary to go back to the bookmarked screen, rapidly
press and release the appropriate bookmark button. See following NOTE.
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NOTE: When going to a bookmarked display screen, be sure to rapidly press and release the button. If the
button is pressed and held for too long, the bookmark will be overridden with the current screen.

DISPLAY SCREEN

NAVIGATION BUTTON /

CHANGE VALUE BUTTON

BOOKMARK BUTTONS

Figure 12-2 Handset Controls

The following menus are accessible on the IQDM handset:
Program (IQDM-P only)

The program menu allows the user to view and change custom speed controller settings. See Program
Menu, Section 18, Page 18-2.

Monitor

The monitor menu displays values for certain parameters to facilitate speed controller troubleshooting. See
Monitor Menu on page 12-4.

Faults

The faults menu displays all faults recorded by the speed controller since the history was last cleared. Each
fault is listed only once, even if the fault has occurred multiple times. See Faults Menu on page 12-6.
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Functions

The functions menu allows the user to transfer all current settings from the speed controller to the handset
and from the handset to the speed controller. See Functions Menu, Section 12, Page 12-10.

Information

The information menu displays the model number, serial number, manufacturer date and software version of
the speed controller. See Information on page 12-14.

Programmer Setup

The programmer setup menu allows the user to set the LCD contrast, display the fault history of the program-
mer as well as various other information pertaining to the handset such as model number, serial number,
OEM information, etc. See Programmer Setup on page 12-14.

MONITOR MENU

The monitor menu is accessed by using the up or down arrow to scroll to monitor and pressing the right arrow
key to activate the menu. All information in the monitor menu is updated in real time, allowing the trained tech-
nician to troubleshoot the vehicle by monitoring the handset as the key switch is cycled, Forward/Reverse
switch is activated, etc.

Since the monitor menu is updated while the vehicle is in operation, the trained technician has the ability to
monitor the status of several components in conditions or locations where a problem with vehicle performance
has been reported. See following WARNING.

A WARNING

e The vehicle operator should not monitor the handset while the vehicle is in motion. A
technician can monitor the handset while traveling as a passenger in the vehicle. Failure to
heed this warning could result in severe personal injury or death.

The following parameters can be monitored in real time with the handset from the monitor menu:

Throttle

Indicates the position of the accelerator pedal from 0% (pedal not pressed) to 95 - 100% (pedal fully pressed).
This item can be monitored when the key switch is in the ON or OFF position.

Batt Voltage
Displays the current battery voltage at the speed controller.
Heatsinks

Displays the temperature (in degrees Celsius) of the speed controller heatsink. During normal operating con-
ditions, the heatsink temperature should be below 85 °C +5 °C (185 °F 19 °F). See following NOTE.

NOTE: Improper brake adjustment can sometimes cause the operating current to be higher than normal.
This higher current increases the temperature of the speed controller heatsink.

Arm Current

Displays the motor armature current (in amperes).
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Field Current
Displays the motor field current (in amperes).
Arm PWM

Displays motor armature PWM (pulse width modulation). The range of pulse width modulation is 0% to 100%.
When the vehicle is operating at full speed, the pulse width modulation should be at 100%.

Field PWM

Displays motor field PWM (pulse width modulation). The range of pulse width modulation is 0% to 100%.
When the vehicle is in operation, the pulse width modulation will fluctuate in response to the terrain and throt-
tle input.

Speed Pulses

The speed pulses menu item displays the activity of the motor speed sensor. With the key switch in the OFF
position, the Forward/Reverse switch in the NEUTRAL position, and the vehicle at rest, the handset should
should indicate that speed pulses are off. When the vehicle is gently pushed a short distance, the handset
should indicate that speed pulses are on.

Foot Input

Indicates the status of the MCOR (motor controller output regulator) internal limit switch: on or off. When the
accelerator pedal is unpressed, the handset should indicate that the limit switch is off. When the accelerator
pedal is pressed and the key switch is in the ON position, the display should indicate that the limit switch is on.

Forward Input

With the Forward/Reverse switch in the NEUTRAL or REVERSE position, the handset should indicate that
the forward input is off. When the Forward/Reverse switch is placed in the FORWARD position, the handset
should indicate that the forward input is on.

Reverse Input

With the Forward/Reverse switch in the NEUTRAL or FORWARD position, the handset should indicate that
the reverse input is off. When the Forward/Reverse switch is placed in the REVERSE position, the handset
should indicate that the reverse input is on.

Main Cont

Displays the current solenoid (main contactor) state. When the contactor is activated, the handset indicates
that the solenoid is on. When the contactor is not activated, the handset indicates that the solenoid is off.

Key Input
Displays the position of the key switch: OFF or ON.
Password Tries (IQDM-P only)

A password is required to place the vehicle in “private speed mode” (speed setting 4). The speed controller
will log unsuccessful and unauthorized attempts to place the speed controller in “private speed mode”. If
repeated attempts are unsuccessful, the speed controller will permanently lock out access to “private speed
mode”. In the event that “private speed mode” is locked out, the controller must be removed and shipped to
Club Car before it can ever be placed in “private speed mode”. See Code A, Code B, and Code C,
Section 18, Page 18-3.

10.3 Transaxle
This menu is reserved for possible future use and has no application at this time.
20+ Speed

This menu is reserved for possible future use and has no application at this time.
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FAULTS MENU

The faults menu is accessed by using the up or down arrow to scroll to faults and pressing the right arrow key
to activate the menu.

Faults displayed in the faults menu will aid the trained technician in troubleshooting the vehicle. Faults dis-
played often indicate which components in the electrical system need to be tested.

Since the faults menu is updated while the vehicle is in operation, the trained technician has the ability to mon-
itor the occurrence of faults in conditions or locations where a problem with vehicle performance has been
reported. See following Warning.

A WARNING

e The vehicle operator should not monitor the handset while the vehicle is in motion. A
technician can monitor the handset while traveling as a passenger in the vehicle. Failure to
heed this warning could result in severe personal injury or death.

SYSTEM FAULTS

The system faults menu displays all of the faults detected by the speed controller since the last time the fault
history has been cleared. The faults displayed in this menu may or may not be currently active. Once a fault
has been detected, it is stored in the memory of the speed controller for display on the fault history menu.
Each detected fault is listed only once, even if the fault has occurred multiple times.

Causes of Faults

Some common causes of faults are:
» Loose, broken, or disconnected wires or connectors
 Failed components

» Improper adjustment or installation of electrical or mechanical components (examples: brake adjust-
ment, improper MCOR installation)

» Improper wiring of electrical components

As shown above, there are many possible causes for faults to occur, and the speed controller has a pro-
grammed reaction to each fault that is based on the fault currently detected. The technician should be familiar
with the detected faults and the controller’s reactions to faults to ensure a proper diagnosis.

An example of a possible mis-diagnosis of a vehicle due to a fault: If the three-pin speed sensor wire has been
disconnected, the speed controller will detect a speed sensor fault. When a speed sensor fault is detected,
the controller responds to the fault by limiting the vehicle speed to 1/2 of its normal top speed. If the technician
reaches the conclusion that the vehicle is running slowly because batteries are heavily discharged, he has
made an improper diagnosis of the problem.

The vehicle speed controller should be checked for fault codes before any service is performed.
The speed controller, after detecting a fault, will respond in one or more of the following ways:

» A. Reduce vehicle speed to zero by reducing armature current

» B. Reduce vehicle speed to zero by reducing field current to zero

 C. Turn off the solenoid

» D. Cause the vehicle to run at half speed
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« E. Gradually reduce the armature current limit

» F. Quickly reduce the armature current until speed sensor pulses occur

» G. Reduce field current and beep reverse buzzer at a fast rate

CONTROLLER CONTROLLER
FAULT RESPONSE
HW FAILSAFE A B, C
THROTTLE FAULT 1 A
SPEED SENSOR D
MAIN WELDED D
MAIN DRIVER ON D
MAIN DRIVER OFF A C
MAIN CONT DNC B
MAIN COIL FAULT A
FIELD MISSING A B, C
HPD A
PROC/WIRING A
OVERVOLTAGE A B, G
LOW BATTERY

THERMAL CUTBACK

MOTOR STALL

MAIN DROPOUT A C
OPEN ARMATURE A

MAX PASSWORD TRIES

(no action taken)

INCORRECT PASSWORD

(no action taken)

Fault Recovery

Faults Menu

When a fault is detected by the speed controller, the speed controller will attempt to recover from the fault and
resume normal operation. In the case of an intermittent problem such as a loose wiring connection, the con-
troller may be able to recover and operate normally for a while, but the problem should be repaired before

placing the vehicle in service.

Depending on the type of fault, the controller will attempt to recover immediately after the condition clears or

after the accelerator pedal has been cycled (released and pressed again).

CONTROLLER CONTROLLERATTEMPTS
FAULT TO RECOVER
HW FAILSAFE When key switch is cycled

THROTTLE FAULT 1

When condition clears

SPEED SENSOR

When condition clears

MAIN WELDED

When condition clears
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CONTROLLER
FAULT

CONTROLLERATTEMPTS
TO RECOVER

MAIN DRIVER ON

When condition clears

MAIN DRIVER OFF

When accel. pedal is cycled

MAIN CONT DNC

When accel. pedal is cycled

MAIN COIL FAULT

When accel. pedal is cycled

Faults Menu

FIELD MISSING When accel. pedal is cycled
HPD When accel. pedal is cycled
PROC/WIRING When condition clears
OVERVOLTAGE When condition clears
LOW BATTERY VOLTAGE When condition clears
THERMAL CUTBACK When condition clears
MOTOR STALL When condition clears
MAIN DROPOUT When accel. pedal is cycled
OPEN ARMATURE When condition clears and

accel. pedal is cycled

When Tow/Run switch is

MAX PASSWORD TRIES cycled

When Tow/Run switch is

INCORRECT PASSWORD
cycled

The following faults can be detected by the 1Q System controller:
HW Failsafe

The armature drive FET'’s (field effect transistors) regulate the armature current. If the speed controller
detects a failure of the armature drive FET’s or circuitry, a hardware failsafe fault is detected.

Throttle Fault 1

If the MCOR (Motor Controller Output Regulator) voltage is less than 0.20 volts or greater than 4.80 volts, the
controller detects a throttle fault.

Speed sensor

If the speed controller does not detect pulses from the speed sensor while the controller outputs power
(greater than 75% armature PWM) to the motor, a speed sensor fault is detected.

Main Welded
If the speed controller detects that the solenoid contacts are welded closed, a main welded fault is detected.
Main Driver On

If the FET that controls the closing of the solenoid contacts is found to be energized when it should not be, a
main driver on fault is detected by the speed controller.

Main Driver Off

If the FET that controls the closing of the solenoid is not energized when it should be, a main driver off fault
is detected by the speed controller.
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Main Cont DNC

The main cont dnc (main contactor (solenoid) did not close) fault is detected when the speed controller has
sent voltage to the solenoid activating coil but the solenoid contacts are not closed.

Main Coil Fault

If the speed controller determines that the solenoid is not closing as a result of a solenoid coil failure, a main
coil fault is detected.

Field Missing

If the speed controller is operating at a duty cycle of greater than 90% (almost full speed) and the field current
is less than 3 amps, a field missing fault is detected by the speed controller.

HPD

The HPD (High Pedal Detect) fault is detected if the accelerator pedal is already depressed when the key
switch is turned to the ON position. This fault is also detected if the accelerator pedal is pressed when the
selected direction is changed by pressing the Forward/Reverse switch. This fault, when not caused by the
operator, can indicate that the pedal limit switch has failed closed.

Proc/Wiring

This fault is detected if the Forward/Reverse switch is giving a signal to place the controller in forward and
reverse at the same time. This rare fault can be caused by a failed Forward/Reverse switch or improper vehi-
cle wiring.

Overvoltage

If the speed controller detects that the battery voltage is too high (68.4 to 75.6 volts DC), the overvoltage fault
is detected.

Low Battery Voltage
If the battery voltage falls below 34 volts +5%, the low battery voltage fault is detected by the speed controller.
Thermal Cutback

If the controller heatsink temperature is found to be in excess of 85 °C +5 °C (185 °F 9 °F) or below —25 °C
5 °C (-13 °F %9 °F), the thermal cutback fault is detected.

Motor Stall

If the motor current is high and there is no movement of the vehicle wheels for a short period of time, a motor
stall is detected by the speed controller. This fault can be caused by an operator holding the vehicle on a hill
by depressing the accelerator pedal instead of the brake pedal.

Main Dropout

If the controller detects that the solenoid contacts have opened while the vehicle is in operation, a main drop-
out fault is detected.

Open Armature

If the accelerator pedal is pressed 2/3 to the floor, the armature current is less than 20 amps, and there are no
speed sensor pulses, an open armature fault is detected.

Incorrect Password (IQDM-P only)

Each vehicle has a password in the form of a unique set of codes used to place the vehicle in “private speed
mode”. If a set of codes has been entered incorrectly, the incorrect password fault is declared. For additional
information on codes, refer to Code A, Code B, and Code C. See Code A, Code B, and Code C, Section 18,
Page 18-3. See also Password Tries (IQDM-P only) on page 12-5.
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Max Password Tries (IQDM-P only)

The max password tries fault is declared when the incorrect password fault has been declared several times.
In the event that the max password tries fault is indicated, the speed controller must be removed and shipped
to Club Car before it can ever be placed in “private speed mode”. See Code A, Code B, and Code C,
Section 18, Page 18-3. See also Password Tries (IQDM-P only) on page 12-5.

Fault History

The fault history menu can be useful in determining the cause of a vehicle problem; however, the fault history
alone should not be the factor that determines when a component is replaced. Some faults detected by the
speed controller are not the result of a failed component, and are instead the result of vehicle operator error.
If a fault appears in the fault history menu, the trained technician should attempt to determine when and where
the fault has occurred. For example, if the motor stall fault is present in the fault history, the trained technician
may be able to determine the location on the course where an operator has held the vehicle on a hill by using
the accelerator pedal.

Clearing Fault History

After a repair has been made, the fault history should be cleared. This will enable the trained technician to
properly troubleshoot the vehicle in the future, in the event that another problem occurs. It is recommended
that the fault history be cleared in order to avoid the replacement of a component that caused a fault in the
past, but has been replaced and is now functioning correctly. For example, if the MCOR device was discon-
nected and the speed controller detected a fault code associated with the throttle, the fault history should be
cleared so that any future problem is not diagnosed incorrectly as a throttle problem. See Clear Fault History
on page 12-15.

FUNCTIONS MENU

The functions menu is accessed by using the up or down arrow to scroll to functions and pressing the right
arrow key to activate the menu.

GET SETTINGS FROM CONTROLLER

This function transfers all of the speed controller settings (except for “private speed mode”) from the vehicle
speed controller to the handset. This enables the trained technician to “clone” a speed controller. Once the
speed controller settings have been transferred to the handset, the technician can then connect the handset
to another vehicle and transfer the stored settings into the speed controller.

Speed Controller Cloning — Transferring Settings from the Vehicle to the Handset
1. Locate a vehicle that has the desired speed controller settings.

2. Turn the key switch to the OFF position, place the Forward/Reverse handle in the NEUTRAL position,
and lock the park brake.
3. Plug the handset into the vehicle.
3.1. Connect one end of the cable to the jack located on the bottom of the handset.
3.2. Connect the cable adaptor to the IQDM cable.
3.3. Remove the dust cap from the IQDM jack.
3.4. Align the keyed portion of the plug with the IQDM jack and connect the plug to the jack (Figure 12-3
or Figure 12-4).
4. Scroll to the functions menu and select.

5. Select settings.
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6. Select get settings from controller.
7. Press + on the change value button to confirm the operation.

8. The handset will display an “executing...” message for the next few seconds while the controller settings
are being stored in the handset's memory (Figure 12-3).

9. When the handset is finished recording the speed controller settings, a confirmation message is dis-
played (Figure 12-4).

10. With the controller settings stored in the memory of the handset, the handset can be used to transfer all
of the desired speed controller settings to any IQ System vehicle or group of IQ System vehicles. See

Speed Controller Cloning — Transferring Settings from the Handset to the Vehicle on page 12-12.
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All Controller Settings
Saved in Programmer.

Executing...

Figure 12-3 Handset Executing Figure 12-4 Confirmation Message

WRITE SETTINGS TO CONTROLLER

This function transfers all of the speed controller settings (except for “private speed mode”) from the handset
to the vehicle speed controller. This enables the trained technician to “clone” a speed controller. Once the
speed controller settings have been transferred to the handset, the technician can then connect the handset
to another vehicle and transfer the stored settings into the speed controller.

Speed Controller Cloning — Transferring Settings from the Handset to the Vehicle

1. Perform this procedure with a handset that has the desired speed controller settings. See Speed Con-
troller Cloning — Transferring Settings from the Vehicle to the Handset on page 12-10.

2. Locate a vehicle that does not have the desired speed controller settings.

3. Turn the key switch to the OFF position, place the Forward/Reverse handle in the NEUTRAL position,
and lock the park brake.
4. Plug the handset into the vehicle.
4.1. Connect one end of the cable to the jack located on the bottom of the handset.
4.2. Connect the cable adaptor to the IQDM cable.
4.3. Remove the dust cap from the IQDM jack.
4.4. Align the keyed portion of the plug with the IQDM jack and connect the plug to the jack (Figure 12-3
or Figure 12-4).
5. Scroll to the functions menu and select.
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IQ DISPLAY MODULE (IQDM) AND IQDM-P DIAGNOSTICS Functions Menu

6. Select settings.
7. Select write settings to controller.
8. Press + on the change value button to confirm the operation.

9. The handset will display an “executing...” message for the next few seconds while the controller settings
are being stored in the handset's memory (Figure 12-3).

10. When the handset is finished transferring the speed controller settings, a confirmation message is dis-
played (Figure 12-5).

11. Repeat this procedure for additional vehicles that need to be programmed with the same handset set-
tings.

All Controller Settings
Reset to Original Values.

All Controller Settings
Set from Programmer.

Figure 12-5 Confirmation Message Figure 12-6 Confirmation Message

RESET ALL SETTINGS

In the event that a mistake was made and one or more changes should not have been made with the handset,
the speed controller settings can be reverted to the original settings from the beginning of the session (when
the handset was plugged into the vehicle). This function is similar to the “undo” command on a PC and will
work correctly only when the handset has not been unplugged and power to the speed controller has not
been interrupted.
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Resetting All Settings

1. During an active session when the settings need to be returned to the original values (the values that
were active at the beginning of the session), scroll to the functions menu and select.

Select settings.
Select reset all settings.
Press + on the change value button to confirm the operation.

a M DN

The handset will display an “executing...” message for the next few seconds while the controller settings
are being stored in the handset's memory (Figure 12-3).

6. When the handset is finished resetting the speed controller settings, a confirmation message is dis-
played (Figure 12-6).

INFORMATION

The information menu is accessed by using the up or down arrow to scroll to information and pressing the
right arrow key to activate the menu.

This menu selection displays information pertaining to the speed controller. The information provided from
this menu selection includes:

Model Number

Displays the model number of the speed controller.

Serial Number

Displays the serial number of the speed controller.

MFG Date

Displays the date the speed controller was manufactured.

Software Version

Displays the speed controller software version.

PROGRAMMER SETUP

The programmer setup menu selection allows the user to set the LCD display contrast, records the fault his-
tory of the handset, and displays information pertaining to the handset.

PROGRAM

This menu allows the user to adjust the contrast on the display screen. After selecting the LCD—Contrast
menu, use the change value buttons to adjust the contrast for the best readability.

FAULTS

This menu selection displays faults that have been detected within the handset. This faults menu does not
pertain to any faults detected in the speed controller.
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IQ DISPLAY MODULE (IQDM) AND IQDM-P DIAGNOSTICS IQDM and IQDM-P Handset Troubleshooting

The following faults can be detected within the handset:

CODE NUMBER TEXT DISPLAYED
14 Communication error with controller
15 Error in handset
16 Handset does not support this function
17 Serial port overrun error
18 Security lockout on program menu

Fault History

This menu displays any faults that have been detected within the handset itself.

Clear Fault History

The clear fault history function will erase the history of faults that are stored in the handset.

INFORMATION

This menu selection displays information pertaining to the handset. The information provided in this menu
selection includes model number, serial number, the date the handset was manufactured, the handset soft-
ware version, etc.

IQDM AND IQDM-P HANDSET TROUBLESHOOTING

In the event that the handset does not function as described in this manual, the following troubleshooting
guide should be studied and the referenced test procedures should be performed to troubleshoot the handset.
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IQDM and IQDM-P Handset Troubleshooting

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Handset display screen is blank

Handset cord and/or adaptor is
disconnected

See Plugging the Handset into the
Vehicle on page 1.

Vehicle batteries — loose terminals or
corrosion

See Section 14 — Batteries.

Vehicle batteries — improperly wired

See Section 14 — Batteries.

Vehicle batteries — batteries failed

See Section 14 — Batteries.

Vehicle batteries — batteries not fully
charged

See Section 14 — Batteries.

Handset cord has failed

Test Procedure 1 — Handset Cord on
page 12-17

Handset cord adaptor has failed

Test Procedure 2 — Handset Cord Adaptor
on page 12-18

IQDM jack (on vehicle F&R switch) has
failed

Test Procedure 3 — IQDM Jacks on
page 12-18

Contrast Setting is too light

See Program on page 12-14.

Onboard computer is in power-down
mode

Drive the vehicle for a short distance and
reconnect the handset to the vehicle.

Onboard computer malfunction

See Section 11 — Electrical System and
Testing.

Loose vehicle wire harness connections

Test Procedure 3 — IQDM Jacks on
page 12-18

Speed controller malfunction

See Section 11 — Electrical System and
Testing.

Handset has failed

Replace handset

Display screen shows jumbled or
undecipherable characters

Speed controller malfunction

See Section 11 — Electrical System and
Testing.

Handset malfunction

Disconnect the IQDM cord from the
vehicle. Wait a few seconds and
reconnect the handset to the vehicle

Loose connection at IQDM jack

Test Procedure 3 — IQDM Jacks on
page 12-18

Intermittent handset cord failure

Test Procedure 1 — Handset Cord on
page 12-17

Intermittent handset cord adaptor failure

Test Procedure 2 — Handset Cord Adaptor
on page 12-18

Loose vehicle wire harness connections

Test Procedure 3 — IQDM Jacks on
page 12-18

Troubleshooting Guide continued on next page...

Page 12-16
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IQ DISPLAY MODULE (IQDM) AND IQDM-P DIAGNOSTICS Test Procedures

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES CORRECTIVE ACTION
Handset is “locked-up” — buttons do Disconnect the IQDM cord from the
not respond Handset malfunction vehicle. Wait a few seconds and

reconnect the handset to the vehicle

Vehicle batteries — loose terminals or

- See Section 14 — Batteries.
corrosion

Vehicle batteries — improperly wired See Section 14 — Batteries.

Vehicle batteries — batteries failed See Section 14 — Batteries.

Vehicle batteries — batteries not fully

charged See Section 14 — Batteries.

See Section 11 — Electrical System and

Speed controller malfunction Testing.

TEST PROCEDURES

The following test procedures enable the technician to test the IQDM and IQDM-P handsets and the compo-
nents of the 1Q System vehicle that are related to the proper operation of the handset.

A WARNING

« If wires are removed or replaced, make sure wiring and wire harness is properly routed and
secured. Failure to properly route and secure wiring could result in vehicle malfunction,
property damage, personal injury, or death.

INDEX OF TEST PROCEDURES
1. Handset Cord
2. Handset Cord Adaptor

3. IQDM Jacks
TEST PROCEDURE 1 - HANDSET CORD

See General Warning, Section 10, Page 10-1.

1. Using a multimeter set for 200 ohms, place the red (+) probe into one of the terminals on the end of the
cord with the square plug.

2. Place the black (=) probe on each of the pins, one at a time, on the plug on the other end of the cord.

3. The multimeter should indicate continuity on only one pin. If any other reading is obtained, the cord must
be replaced.

4. Repeat the procedure three more times, each time with the red (+) probe inserted into a different terminal
on the end of the cord with the square plug.
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TEST PROCEDURE 2 - HANDSET CORD ADAPTOR

See General Warning, Section 10, Page 10-1.

The procedure for testing the handset cord adaptor is similar to the cord test.

1.

Using a multimeter set for 200 ohms, place the red (+) probe into one of the terminals on the end of the
adapter with the square plug.

Place the black () probe on each of the pins, one at a time, on the other plug of the adaptor.

The multimeter should indicate continuity on only one pin. If any other reading is obtained, the adaptor
must be replaced.

Repeat the procedure three more times, each time with the red (+) probe inserted into a different terminal
on the end of the adaptor with the square plug.

TEST PROCEDURE 3 - 1IQDM JACKS

Inspect the IQDM jacks for damage or corrosion.

Test Procedure 3A — 1QDM JACKS (LOCATED ON F&R SWITCH AND ON THE SPEED
CONTROLLER)

See General Warning, Section 10, Page 10-1.

1.

Turn the key switch to the OFF position, place the Forward/Reverse handle in the NEUTRAL position,
and lock the park brake.

Place the Tow/Run switch in the TOW position, disconnect the batteries, negative (=) cable first, and wait
90 seconds for the speed controller capacitors to discharge. See WARNING on page 10-1.

. Check the IQDM jack at the Forward/Reverse switch case.

3.1. Remove the three self-tapping screws that hold the F&R rocker switch case (2) to the body (Figure
12-7).

Figure 12-7 Forward/Reverse Rocker Switch With IQDM Jack

3.2. Disconnect the four-pin connectors (4 and 5) and visually inspect the contacts for damage and cor-
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rosion. Inspect the IQDM jack, located on the bottom of the switch case (2). Repair and replace
parts as necessary.

3.3. If no problem is found, connect the four-pin connectors and install the F&R switch case.

3.4. Install the three self-tapping screws that hold the F&R rocker switch case (2) to the body. Tighten
to 20 in-Ib (2.2 N-m).

4. Check the IQDM jack on the speed controller.

4.1. Remove the two screws securing the rear body access panel and remove the access panel.

4.2. Remove the two screws (5) securing the controller cover (1) to the component mounting plate (Fig-
ure 12-8).

4.3. Disconnect the square four-pin connector (3) from the speed controller.
4.4, Connect the handset cord to the handset.

4.5. Connect the other end of the handset cord (without the adapter) (4) to the four-pin connector of the
speed controller (2) (Figure 12-8).

4.6. Connect the vehicle batteries, positive (+) cable first.

4.7. Ifthe handset functions when connected directly to the speed controller, the adapter plug or vehicle
wire harness should be thoroughly tested. See Test Procedure 2 — Handset Cord Adaptor on
page 12-18. See also, See Section 11 — Electrical System and Testing.

Figure 12-8 1Q System Component Mounting Plate
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SECTION 13 — ELECTRICAL COMPONENTS

A DANGER

» See General Warning, Section 10, Page 10-1.

A WARNING

« See General Warning, Section 10, Page 10-1.

KEY SWITCH

See General Warning, Section 10, Page 10-1.

Testing the Key Switch
See Test Procedure 8, Section 11, Page 11-24.

Key Switch Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.
2. Remove the center dash panel (Figure 13-1, Page 13-1).
2.1. Remove the plastic cap (1) covering the mounting screw (2) on each side of the center dash panel
(3) (Figure 13-1, Page 13-1).
2.2. Loosen, but do not remove, the screw (2) on each side of the center dash panel (3).
2.3. Insert screwdriver at the top center of the dash between dash and cowl brace. Gently pry center
dash out slightly from under edge of cowl brace.

Figure 13-1 Dash Removal
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ELECTRICAL COMPONENTS Key Switch

Key Switch Removal, Continued:

2.4. Pull center dash out approximately 1 inch (2.5 cm) from the frame and then bend the top right cor-
ner of the center dash inward while pulling the top of the panel out and down. See following NOTE.

NOTE: Bending the top right corner of the center dash inward during removal will prevent the terminals (7)
on the back of the key switch from touching the metal frame around the dash (Figure 13-2,

Page 13-2).

Slide center dash panel up steering column by snapping top out and then rotating the panel out and up.

w

Disconnect the wires from the key switch. Do not allow wires to touch.

E

5. From the back of the dash panel, push down on the retaining tabs surrounding the key switch (4) and
remove the key switch cap (8). Hold the key switch and remove the switch retaining nut (6) from the out-
side of the dash panel (Figure 13-2, Page 13-2).

Figure 13-2 Key Switch

Key Switch Installation

1. Position the key switch and flat washer (9) in the center dash, then install and tighten the switch retaining
nut (6) to 40 in-Ib (4.5 N-m). Install key switch cap (8) in center dash (Figure 13-2, Page 13-2).

2. Refer to the wiring diagram to connect the wires to the key switch terminals and tighten the terminal
screws to 7 in-Ib (0.8 N-m). See Wiring Diagram, Section 11, Page 11-11. Coat the terminals with Bat-

tery Terminal Protector Spray (CCI P/N 1014305).

3. Install center dash by reversing removal procedure. Make sure key switch terminals (7) do not touch
frame and that the center dash panel is properly seated and snapped into place (Figure 13-2,
Page 13-2).
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ELECTRICAL COMPONENTS Forward/Reverse Rocker Switch

4. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

FORWARD/REVERSE ROCKER SWITCH

See General Warning, Section 10, Page 10-1.

Testing the Forward/Reverse Rocker Switch
See Test Procedure 15, Section 11, Page 11-39.
Forward/Reverse Rocker Switch Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

1. Remove three self-tapping screws (3) that hold Forward/Reverse rocker switch case (2) to body
(Figure 13-3, Page 13-4).

2. Remove the 18-gauge brown, orange, and blue wires from the rocker switch.

3. Press the locking tabs (11) on each end of switch and push switch out of case.
Forward/Reverse Rocker Switch Installation

1. Press the locking tabs (11) on each end of the rocker switch and push switch into case (Figure 13-3,
Page 13-4).

2. Connectthe 18-gauge brown, orange, and blue wires to the rocker switch exactly as shown in the wiring
diagram. See Wiring Diagram, Section 11, Page 11-11.

3. Install the three self-tapping screws (3) that hold the Forward/Reverse rocker switch case (2) to the body.
Tighten to 20 in-lb (2.3 N-m).

4. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

5. Place the Tow/Run switch in the RUN position.
6. Inspect the vehicle for proper operation:

« Make sure that the vehicle operates in the forward direction when the Forward/Reverse switch is in the
FORWARD position.

» Make sure that the vehicle operates in the reverse direction when the Forward/Reverse switch is in the
REVERSE position. The reverse buzzer will sound as a warning when the Forward/Reverse switch is
in REVERSE.

« Make sure that the vehicle does not operate when the Forward/Reverse switch is in the NEUTRAL
position.
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Figure 13-3 Tow/Run Switch and Forward/Reverse Rocker Switch

TOW/RUN SWITCH

See General Warning, Section 10, Page 10-1.
Testing the Tow/Run Switch

See Test Procedure 6, Section 11, Page 11-23.

Tow/Run Switch Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove Tow/Run switch boot/hex nut (6) (Figure 13-3, Page 13-4).
3. Remove Tow/Run switch (10) and nut (9) from bracket (5).

4. Disconnect the two-pin connector (7) and remove switch.

Tow/Run Switch Installation

1. Installation is reverse of removal. Make sure groove on switch is aligned with tang on bracket. Tighten
Tow/Run switch boot/hex nut (6) to 16 in-Ib (1.8 N-m) (Figure 13-3, Page 13-4).

2. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.
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ELECTRICAL COMPONENTS Motor Controller Output Regulator (MCOR)
MOTOR CONTROLLER OUTPUT REGULATOR (MCOR)

See General Warning, Section 10, Page 10-1.

Testing the MCOR

See Section 11, Test Procedure 4, Page 11-21 and Test Procedure 8, Page 11-24.
MCOR Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Place chocks at rear wheels and lift the front of the vehicle with a chain hoist or floor jack. Place jack
stands under the round tube crossmember of the frame to support vehicle.

Disconnect the two-pin and three-pin connectors (1) from the MCOR (2) (Figure 13-4, Page 13-5).
Remove the hex-head screws (3) connecting the MCOR to the frame I-beam.

Remove the MCOR from vehicle.

o 0 > W

Push the drive bar (4) into the hole in the I-beam to disengage it from the accelerator pivot rod (5).

Figure 13-4 Motor Controller Output Regulator (MCOR) Mounting
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MCOR Installation

1. Insertthe splined end of the drive bar (4) through the hole in the passenger-side frame I-beam as shown
(Figure 13-4, Page 13-5).

2. Position the opposite end of the drive bar so that the accelerator pedal sits between the two pins.

3. Place the MCOR (2) onto the splined end of the drive bar (Figure 13-4, Page 13-5). See following
NOTE.

NOTE: The MCOR is keyed to ensure correct positioning on the drive bar.

4. Insert the alignment pins on the MCOR into the holes in the I-beam as shown.

5. Secure the MCOR to the frame I-beam with two hex-head screws (3). Tighten screws to 23 in-Ib (2.6
N-m).

6. Connect the two-pin and three-pin connectors (1) from the wire harness to the MCOR.

7. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-Ib (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

REVERSE BUZZER

See General Warning, Section 10, Page 10-1.

Testing the Reverse Buzzer
See Test Procedure 16, Section 11, Page 11-40.

Reverse Buzzer Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove center dash. See step 2 of Key Switch Removal on page 13-1.
3. Disconnect the 18-gauge red and orange/white wires from reverse buzzer.

4. Remove the two screws from the reverse buzzer. Remove the reverse buzzer from the center dash
panel.

Reverse Buzzer Installation
1. Install the reverse buzzer in the reverse order of removal. Tighten screws to 4 in-lb (0.45 N-m).

2. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-Ib (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

SOLENOID

See General Warning, Section 10, Page 10-1.

The solenoid is located on the driver side of the electrical component mounting plate.

Testing the Solenoid
See Section 11, Test Procedure 3, Page 11-19 and Test Procedure 14, Page 11-38.
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ELECTRICAL COMPONENTS Solenoid

Solenoid Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove the rear body access panel.
3. Disconnect all wires from the solenoid (3) (Figure 13-5, Page 13-7).

4. Loosen, but do not remove, the two screws (12) that hold the solenoid (3) to the component mounting
plate.

5. Lift the solenoid (3) up and off of the component mounting plate.

oy

\@/,
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Figure 13-5 Solenoid

Solenoid Installation
1. Mount solenoid (3) onto component mounting plate with screws (12) (Figure 13-5, Page 13-7).
2. Tighten screws (12) to 60 in-lb (6.8 N-m).

3. Using the wiring diagram, install the wires, resistor (9), washers (8), and nuts (7) onto the large mounting
posts. Tighten nuts to 77 in-lb (8.7 N-m). See Wiring Diagram, Section 11, Page 11-11.

4. Install the blue/white and light blue wires onto the small terminals of the solenoid (Figure 13-5,
Page 13-7).

5. Install rear body access panel.

6. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.
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ONBOARD COMPUTER (OBC)

See General Warning, Section 10, Page 10-1.

Testing the Onboard Computer

See Section 11, Test Procedure 2, Page 11-18, Test Procedure 10, Page 11-36, and Test Procedure 11,
Page 11-36.

Onboard Computer Removal

1.

Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

Remove rear body access panel and unplug the six-pin connector (16) at the OBC (Figure 13-6,
Page 13-8).

TYPICAL
2 PLACES

Figure 13-6 Onboard Computer

Remove the two screws (5) from the speed controller cover (1) and remove the cover (Figure 13-7,
Page 13-9).

4. Remove the wire tie (3) securing the speed controller wires to the mounting plate.

o

© © N o

10.
11.

Remove black 6-gauge wire (14) and black 10-gauge wire (5) from the speed controller B— terminal
(Figure 13-6, Page 13-8).

Remove the black 10-gauge wire (6) from the accessory mounting terminal.

Disconnect the gray wire fuse holder at the charger receptacle.

Disconnect the black 10-gauge wire (8) at the charger receptacle.

Cut the wire tie that secures the OBC wire harness to the I-beam.

Loosen, but do not remove, the two self-tapping screws (17) holding OBC to component mounting plate.

Slide OBC towards outside of vehicle and align heads of self-tapping screws (17) with the two holes in
the OBC face plate. Pull OBC towards rear of vehicle and remove from component mounting plate.

Onboard Computer Installation

1.

2.

Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

Remove the rear body access panel.
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3. Install the OBC onto the component mounting plate by aligning the two holes on the OBC face plate with
two holes on component mounting plate. Slide OBC towards inside of vehicle and align heads of self-tap-
ping screws (17) with smaller part of two holes in OBC face plate (Figure 13-6, Page 13-8). Tighten
screws to 60 in-Ib (6.7 N-m). See following NOTE.

NOTE: The aluminum plate on the OBC should face toward the rear of the vehicle. The white potting mate-
rial side of the OBC should face toward the front of the vehicle.
4, Attach wire tie so the OBC wire harness is secured to the I-beam.

5. Connect the black 10-gauge wire (8) to the charger receptacle (Figure 13-6, Page 13-8). Tighten to 23
in-lb (2.6 N-m).

6. Connect the gray wire fuse holder to the charger receptacle.

7. Connectthe black 10-gauge wire (6) to the accessory mounting terminal. Install the nut on the accessory
terminal and tighten to 9 ft-Ib (12.2 N-m).

8. Connectthe black 6-gauge wire (14) and black 10-gauge wire (5) to the speed controller B—terminal with
the washer (2) and bolt (1) and tighten to 9 ft-Ib (12.2 N-m) (Figure 13-6, Page 13-8).

9. Plug the six-pin connector (16) from the OBC into the vehicle wire harness.

10. Install a wire tie (3) to tightly secure the speed controller wires to the component mounting plate
(Figure 13-7, Page 13-9).

11. Place the edge of the speed controller cover (1) into the slot (2). Press the controller cover onto the com-
ponent mounting plate over the speed controller and install the two screws (5) (Figure 13-7, Page 13-9).
Tighten the screws (5) to 60 in-Ib (6.8 N-m). See following NOTE.

NOTE: Make sure that the speed controller cover gasket forms a tight seal between the cover and the
component mounting plate.

12. Install rear body access panel.

13. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

Figure 13-7 Speed Controller Cover
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SOLID STATE SPEED CONTROLLER

See General Warning, Section 10, Page 10-1.

Testing the Solid State Speed Controller
See Test Procedure 5, Section 11, Page 11-22.
Speed Controller Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove the rear body access panel.

3. Remove the two screws (5) from the speed controller cover (1) and remove the cover (Figure 13-7,
Page 13-9).

4. Disconnect all wires and multi-pin connectors from the speed controller (Figure 13-8, Page 13-10).

5. Remove the three self-tapping screws (17) that hold the controller (6) to the component mounting plate
and remove the controller from the vehicle.
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Figure 13-8 Speed Controller
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Speed Controller Installation

1. Install the three self-tapping screws (17) that hold the controller (6) to the component mounting plate and
tighten to 60 in-lb (6.8 N-m) (Figure 13-8, Page 13-10).

2. Using the wiring diagram, install the multi-pin connectors and all wires as illustrated. See Wiring Dia-
gram, Section 11, Page 11-11. Tighten bolts (1) to 9 ft-Ib (12.2 N-m) (Figure 13-8, Page 13-10).

3. Place the edge of the speed controller cover (1) into the slot (2). Press the controller cover onto the com-
ponent mounting plate over the speed controller and install the two screws (5) (Figure 13-7, Page 13-9).
Tighten the screws (5) to 60 in-lb (6.8 N-m). See following NOTE.

NOTE: Make sure that the speed controller cover gasket forms a tight seal between the cover and the
component mounting plate.
4. Install rear body access panel.

5. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.

6. Place the Tow/Run switch in the RUN position.
7. Inspect the vehicle for proper operation:

« Make sure that the vehicle operates in the forward direction when the Forward/Reverse switch is in the
FORWARD position.

» Make sure that the vehicle operates in the reverse direction when the Forward/Reverse switch is in the
REVERSE position. The reverse buzzer will sound as a warning when the Forward/Reverse switch is
in REVERSE.

« Make sure that the vehicle does not operate when the Forward/Reverse switch is in the NEUTRAL
position.

CHARGER RECEPTACLE

See General Warning, Section 10, Page 10-1.

The charger cord, plug, and receptacle are wear items and should be inspected daily. Visually inspect them
for cracks, loose connections, and frayed wiring; they must be replaced when worn or damaged. If charger
plug or receptacle show signs of corrosion or the plug is difficult to insert or remove, the receptacle contacts
and plug terminals should be cleaned with a good electrical contact cleaner or lightly sprayed with WD-40®
brand spray lubricant. The plug should then be inserted and removed several times to ensure ease of inser-
tion, ease of removal, and good electrical contact.

Testing the Charger Receptacle
See Test Procedure 12, Section 11, Page 11-36.

See also the appropriate battery charger maintenance and service manual.

Charger Receptacle Inspection

Inspect the receptacle for cracks, loose connections and frayed wiring. See following NOTE.

NOTE: Disassembly of the charger receptacle, for the purpose of removal or installation, is not recom-
mended.
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ELECTRICAL COMPONENTS Charger Receptacle

Charger Receptacle Removal

1.

a M w N

Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

Remove the 10-gauge red wire (4) from the positive post of battery no. 1 (Figure 13-9, Page 13-12).
Remove black 10-gauge OBC wire (5) from charger receptacle.
Disconnect the gray wire (9) from the receptacle at the yellow fuse holder.

Remove the four screws (1) that secure the charger receptacle bezel (7) to the receptacle backing plate
(8) and to the vehicle body.

Move the receptacle assembly toward the front of the vehicle and tilt receptacle upwards in order for the
receptacle to pass through the hole in the vehicle body.

Charger Receptacle Installation

1.

Insert the 10-gauge red wire (4) and the 18-gauge gray wire (3) through the hole in the vehicle body and
the receptacle backing plate (Figure 13-9, Page 13-12).

Insert receptacle into vehicle body.

Install the four screws (1) that secure the receptacle to the vehicle body and receptacle backing plate (8).
Tighten screws to 16 in-Ib (1.8 N-m).

Connect 18-gauge gray wire (9) to yellow fuse holder. Make sure fuse (11) is installed in fuse holder.

Connect the 10-gauge black wire (5) to the receptacle fuse link (6) on the charger receptacle
(Figure 13-9, Page 13-12). Tighten to 23 in-Ib (2.6 N-m).

Connect the 10-gauge red wire (4) to the positive post of battery no. 1.

Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-Ib (12.4 N-m) and coat terminals with Battery Terminal Protector Spray

(CCI P/N 1014305) to minimize corrosion.

N
/
’ \ TYPICAL
©) ”@ 2 PLACES

Figure 13-9 Charger Receptacle
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ELECTRICAL COMPONENTS Battery Warning Light

RECEPTACLE FUSE LINK

The fuse link on the 48-volt Club Car electric vehicle should not blow under normal operating conditions; how-
ever, if the fuse link has blown, the vehicle will not charge and the fuse must be replaced. The fuse link (6) is
mounted on top of the charger receptacle in the battery compartment (Figure 13-9, Page 13-12).

Receptacle Fuse Link Removal

1. Remove the fuse link (6) from the charger receptacle (7) by removing the two nuts and washers used to
secure the 10-gauge black wire from the computer (5) and the 10-gauge black wire to the receptacle
(Figure 13-9, Page 13-12).

2. Remove the fuse link (6) from the charger receptacle.
Receptacle Fuse Link Installation
1. Insert the two fuse link mounting posts into the mounting holes in the charger receptacle.

2. Place the two 10-gauge black wires in their original positions on the fuse link mounting posts. Tighten to
23 in-Ib (2.6 N-m).

3. Install nuts (2) on fuse link mounting posts and tighten to 23 in-lIb (2.6 N-m) (Figure 13-9, Page 13-12).

BATTERY WARNING LIGHT

See General Warning, Section 10, Page 10-1.

Testing the Battery Warning Light
See Test Procedure 18, Section 11, Page 11-41.
Battery Warning Light Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove center dash. See step 2 of Key Switch Removal on page 13-1.

3. Disconnect the brown wire at the quick disconnect terminal and remove the orange/white wire from the
key switch.

4. Press the two retaining tabs (11) and remove the light from the center dash (Figure 13-10, Page 13-14).
Battery Warning Light Installation

1. Install in reverse order of removal.

2. Place the Tow/Run switch in the TOW position and connect the battery cables, positive (+) cable first.
Tighten battery terminals to 110 in-lb (12.4 N-m) and coat terminals with Battery Terminal Protector Spray
(CCI P/N 1014305) to minimize corrosion.
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ELECTRICAL COMPONENTS Pin 9 Diode

Battery Warning Light, Continued:

Figure 13-10 Battery Warning Light

PIN 9 DIODE

See General Warning, Section 10, Page 10-1.

Testing the Pin 9 Diode
See Test Procedure 9F, Section 11, Page 11-32.

If the pin 9 diode has failed open, it should be removed from the harness. Instead of replacing the diode with
a new one, Club Car recommends installing an IQ Main Dropout Harness (CCI P/N 102355201) between the
Tow/Run switch and the wire harness.

Pin 9 Diode Removal

1. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 10, Page 10-1.

2. Remove the diode from the gray/white and gray wires as indicated (Figure 13-11, Page 13-14).
3. Splice the ends of the two wires together.

4. Install a Main Dropout Harness. See 1Q Main Dropout Harness Installation on page 13-15.

Cut to remove diode and splice gray wire
to gray/white wire.

Figure 13-11 Remove Diode
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ELECTRICAL COMPONENTS Pin 9 Diode

IQ Main Dropout Harness Installation
1. Disconnect the two-pin connector (1) at the Tow/Run switch (Figure 13-12, Page 13-15).
2. Connect the IQ main dropout harness (2) between each end of the two-pin connector.

Figure 13-12 Install IQ System Main Dropout Harness
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SECTION 14 — BATTERIES

A DANGER

« See General Warning, Section 10, Page 10-1.

A WARNING

» See General Warning, Section 10, Page 10-1.

GENERAL INFORMATION

The batteries supplied with an electric Club Car vehicle are different from those supplied with an automobile.
The outward appearance of these two batteries is similar, but the operating characteristics are very different.
The Club Car electric vehicle battery is a deep-cycle battery, and the automotive battery is a “starting, lighting
and ignition” (SLI) battery. They should never be substituted for one another.

An automotive battery has to deliver high-cranking currents of 300-400 amperes at a sufficient voltage for sev-
eral seconds and maintain an accessory load of 10-25 amperes in stop-and-go driving. The energy removed
from an automotive battery is immediately replaced by the alternator or generator. As a result, the automotive
battery operates at 90 to 100% of full charge at all times.

The batteries supplied with an electric vehicle must supply 100% of the energy required to operate the vehi-
cle. These batteries therefore, receive a deep discharge down to 30% to 40% of their full charge capacity.
Then they must be recharged, hence the name “deep cycle.” The average amperage draw is considered to be
56 amps on a 48 volt vehicle, although it varies greatly depending on the vehicle and how it is operated. Deep-
cycle batteries are specifically designed to handle this type of service.

The rechargeable lead-acid battery turns chemical energy into electrical energy and vice versa. The main
active elements within a battery are the positive plates, the negative plates and the electrolyte (sulfuric acid).
Another very important element (but inactive) is the separator. The separator does exactly what its hame
implies — it separates the material of the positive and negative plates and prevents them from touching each
other, which would create electrical short circuits. The separator is porous enough to allow charged ions to
pass between the positive and negative plates, but not allow the two materials to contact each other.

Whenever two unlike metals are immersed in an acid solution, an electric current is generated. In a deep-
cycle battery, the negative plates contain lead (Pb) and the positive plates contain lead dioxide (PbO,). These

plates are immersed in a sulfuric acid solution (H,SO,) (Figure 14-1, Page 14-2).

During discharge, the chemical reaction inside the battery causes the sulfate (SO,) to break away from the H,
(Figure 14-2, Page 14-2).

The sulfate (SO4) combines with the lead (Pb) on both plates, forming lead sulfate (PbSO,4). Oxygen (O,)
from the positive plates combines with hydrogen (H) from the electrolyte to form water (H,O) (Figure 14-3,
Page 14-2).

2004 1Q System Electric Vehicle Maintenance and Service Supplement Page 14-1



BATTERIES

General Information
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Figure 14-1 Charged Battery Figure 14-2 Discharging Battery

The result is two similar metals, lead sulfate (PbSO,) immersed in water (H,0). This will not generate elec-

tricity because the battery is completely discharged.

When a discharged battery is connected to a charger, the process is reversed. The sulfate (SO,) is forced

from the plates back into the electrolyte to make sulfuric acid (H,SO,). The oxygen returns to the positive

plate to make lead dioxide (PbO,) (Figure 14-4, Page 14-2).

The result is a charged battery that is again capable of generating electricity (Figure 14-1, Page 14-2).
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Figure 14-3 Discharged Battery Figure 14-4 Charging Battery
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BATTERIES

Battery Replacement

COMMON MISCONCEPTIONS ABOUT BATTERIES

The chart below describes some of the more common misconceptions that are associated with deep-cycle
vehicle batteries and battery care.

PROBLEM

MISCONCEPTION

REALITY

Deep-discharge

“This vehicle is running slowly, but we can run
it until it stops.”

Avoid deep discharge of batteries whenever
possible. See Deep-Discharge on
page 14-7.

Early excessive
discharging

“These are new batteries. They can run all
day.”

New batteries do not reach their full capacity
until they have been used and recharged 20
to 50 times. See Early Excessive
Discharging on page 14-7.

Mineral content

“Tap water will do for our batteries.”

Your tap water might be OK, but have it
checked first. See Mineral Content on
page 14-6.

Self-discharge

“Dirt and corrosion on the battery won't hurt
anything.”

Dirt and corrosion might provide a path for
current to flow and allow the batteries to self-
discharge. See Self-Discharge on

page 14-5.

Over watering

“Batteries can be filled to the level indicator at
night, so it won’t have to be done in the
morning.”

Under most circumstances, water should be
added after charging. See Electrolyte Level
on page 14-5.

Under watering

“Checking the water takes too much time; it
can be checked once a month.”

Insufficient watering can ruin batteries. Water
level should be checked weekly. See
Electrolyte Level on page 14-5.

Vibration damage

“You should tighten battery hold-downs as
tight as you can.”

Battery hold-downs should be tightened to
specification. Hold-downs that are too tight or
too loose can cause battery damage. See
Vibration Damage on page 14-6.

BATTERY REPLACEMENT

See General Warning, Section 10, Page 10-1.

A WARNING

- To prevent electrolyte leakage from the battery vents, batteries must be kept in an upright
position. Tipping a battery beyond a 45° angle in any direction can allow a small amount of
electrolyte to leak out the vent hole. Do not exceed this 45° angle when lifting, carrying, or
installing batteries. Battery acid can cause severe personal injury to skin or eyes, and can
damage clothing.

1. Before removing batteries, note the orientation of the batteries and the connecting wires. Disconnect the
battery cables as instructed. See WARNING “ To avoid unintentionally starting...” in General Warn-
ing, Section 10, Page 10-1. Remove remaining wires and batteries. See Wiring Diagram, Section 11,
Page 11-11.

2. Visually inspect the new batteries for any damage that may have occurred in transit.
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BATTERIES Battery Care

Battery Replacement, Continued:

3. If the battery cables are to be reused, inspect them for broken or frayed wires, damaged terminals, or
worn insulation. Remove any corrosion on the connectors. A solution of baking soda and water (1 cup
(237 mL) baking soda per 1 gallon (3.8 L) of water) does an excellent job of neutralizing and removing
the corrosion. Be careful not to allow the baking soda solution to enter the battery.

Place Tow/Run j
Switch in TOW. FRONT
— OF VEHICLE

. 6 PLACE TOW/RUN SWITCH
Remove negative IN THE TOW POSITION BEFORE
cable first. DISCONNECTING OR

CONNECTING BATTERY CABLES

Figure 14-5 1Q System Battery Configuration

4. Check and clean the battery rack and hold-downs. The nuts and bolts on the hold-downs may corrode.
It is therefore advised they be cleaned periodically and replaced as necessary.

5. Install batteries in the proper orientation (Figure 14-5, Page 14-4). Install battery hold-downs. The hold-
downs should be tight enough so batteries do not move while vehicle is in motion, but not so tight as to
crack or buckle battery case. Tighten to 40 in-Ib (4.5 N-m), alternating between hold-down bolts.

6. Install wires in proper sequence (Figure 14-5, Page 14-4). Install black wire to negative post of battery
no. 6 last. Make sure all connections are tight. Tighten to 110 in-Ib (12.4 N-m). Coat all terminals with Bat-
tery Terminal Protector Spray (CCI P/N 1014305) to minimize future corrosion.

7. Give the batteries a full charge prior to operation. This ensures all the batteries are fully charged and the
cells are equalized prior to use.

BATTERY CARE

See General Warning, Section 10, Page 10-1.

PREVENTIVE MAINTENANCE

To keep batteries in sound operating condition, follow these steps on a regular basis.

1. Any corrosion build-up on or around batteries should be removed immediately. Terminal connections
should be clean and tight. Any frayed or worn wires should be replaced. After all cables have been con-
nected, coat all terminals with Battery Terminal Protector Spray (CCI P/N 1014305) to help prevent future
corrosion.
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BATTERIES Battery Care

2. Batteries should be clean and free of corrosion. Wash tops and terminals of batteries with a solution of
baking soda and water (1 cup (237 mL) baking soda per 1 gallon (3.8 L) of water). Rinse solution off bat-
teries. Do not allow this solution to enter the batteries. Be sure terminals are tight. Let the terminals dry
and then coat them with Battery Terminal Protector Spray (CCI P/N 1014305). See Self-Discharge on
page 14-5.

3. Maintain proper electrolyte level. See Electrolyte Level on page 14-5.

4. Batteries should be properly charged every day they are used. Check the batteries periodically to see
that they are in a full state of charge. See Battery Charging on page 14-6.

5. Keep hold-downs tight. See Vibration Damage on page 14-6.

SELF-DISCHARGE

Contaminants on dirty batteries can provide a path for a small current draw that can slowly discharge batter-
ies, thus wasting valuable energy. To prevent self-discharge, batteries should always be kept clean.

Hot weather also has an effect on a battery’s self-discharge rate. The higher the temperature, the quicker a
set of batteries will discharge. In hotter climates, batteries should be checked more often. When storing bat-
teries, keep in a cool place. See Battery Storage on page 14-14.

ELECTROLYTE LEVEL

CAUTION

« Do not allow battery acid from battery caps or hydrometer to drip onto the front or rear body
of the vehicle. Battery acid will cause permanent damage. Wash immediately.

LEVEL ng—,rERY
INDICATOR
i /7 PLATES

ELECTROLYTE
LEVEL AT LEAST
1/2 IN. (13 mm)
ABOVE PLATES
ORTO
LEVEL INDICATOR

Figure 14-6 Battery Electrolyte Level

Add water only after charging unless the electrolyte is below the level of the plates. If the electrolyte level is
below the level of the plates, add just enough water to cover the plates and then charge the batteries. After
charging, fill with water to the level indicator. Filling a battery to the level indicator before charging will result
in overfilling because the electrolyte level will rise during charging and some of the electrolyte may bubble out
of the cap. This reduces the battery’s capacity and corrodes the metal parts around it.
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BATTERIES Battery Charging

Electrolyte Level, Continued:

The electrolyte level should be checked weekly to be sure electrolyte is at its proper level (Figure 14-6,
Page 14-5). Never allow the electrolyte level to fall below the tops of the plates because this will cause the
exposed part of the plate to become permanently inactive. For best results, use a battery watering gun to add
water to batteries. Check the electrolyte level more frequently in hot weather or when batteries are old.

MINERAL CONTENT

For the longest battery life, use distilled water in batteries. However, if tap water is to be used, be sure the min-
eral contents are below these levels:

ALLOWABLE CONTENT

LAl (PARTS PER MILLION)
Suspended matter Trace

Total solids 100.0

8?:82:] and Magnesium 200

Iron 5.0

Ammonia 8.0

Organic matter 50.0

Nitrates 10.0

Nitrites 5.0

Chloride 5.0

VIBRATION DAMAGE

The battery hold-downs should always be tight enough to keep the battery from bouncing. Battery life may be
severely shortened if the battery hold-downs are too loose. Battery hold-downs should be tightened to 40 in-
Ib (4.5 N-m). Excessive vibration causes the plates to shed prematurely and shortens the life of the battery. It
may also cause acid to leak out of the vent caps and corrosion to build up on surrounding metal parts. The
acid which is lost reduces the capacity of the battery and cannot be replaced. Battery hold-downs should NOT
be so tight as to crack or buckle the battery case. This may cause leaks which would dry out a cell or cause
internal short circuits. See Battery Replacement on page 14-3.

BATTERY CHARGING

See General Warning, Section 10, Page 10-1.

The charger supplied with the Club Car electric vehicle resolves the most common problems associated with
battery charging. Undercharging and overcharging are prevented provided the charger is allowed to shut off
by itself. Also, all cells are automatically given an equalization charge at low current, which prolongs battery
life. Batteries should never be left in a discharged state, as this too affects the internal components and can
reduce the capacity of the battery. The batterie