
D E S C R I P T I O N

Curtis Models 1236 and 1238 provide advanced control of AC 

induction motors performing on-vehicle traction drive or hydraulic 

pump duties. They offer vehicle developers a highly cost-effective 

combination of power, performance and functionality.

A P P L I C A T I O N

Designed primarily for use on medium to large material handling 

vehicles such as counterbalance or warehouse trucks. The Model 

1236 is equally suitable for Light-On-Road passenger vehicles and 

utility vehicles. The larger Model 1238 is also intended for use 

on all heavy-duty applications such as Tow Tractors and Airport 

Ground Support Equipment (GSE).

Only Curtis AC can offer:

  Curtis VCL -Vehicle Control Language is an easy to 
use programming language that allows vehicle developers 
to write powerful logic functions and create a ‘virtual system 
controller’. Curtis offers customers VCL development tools 
and training. Curtis also provides a VCL service where Curtis 
engineers will work with the OEM to create any custom VCL 
code required.

  Indirect Field Orientation (IFO) vector control algorithm 
generates the maximum possible torque and efficiency across 
the entire speed range. Advanced Curtis IFO vector control 
provides superb drive ‘feel’, improved speed regulation and 
increased gradeability.

  Curtis Auto-Tune function enables quick and easy 
characterization of the AC motor without having to remove 
it from the vehicle. Curtis AC controllers are fully compatible 
with any brand of AC motor.

  Dual-Drive functionality is standard, allowing correct 
control of vehicles such as 3-wheel counterbalance trucks or 
other applications featuring twin traction motors. This function 
ensures smooth and safe operation, minimal tire wear and 
correct load sharing between the traction motors at all times. 

  Configurable CANbus connection allows communication 
with other CANbus enabled devices. These models are 
CANopen compatible and can be further customized and 
configured using VCL.

  Integrated System Controller - More than just motor 
controllers, they are also powerful system controllers. They 
feature a comprehensive allocation of multi-function I/O pins 
for use as analog inputs, digital inputs, contactor coil drivers 
and proportional valve drivers. In addition to this local I/O, 
these controllers can use VCL to map and configure the remote 
I/O available on other CANbus devices, send messages to 

CAN displays and thus control and monitor the entire system.  

1236

 1238
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F E A T U R E S

Advanced functionality, compact power

  High frequency, silent operation across the 0-300Hz stator 
frequency range.

  Models available for 350-650A output at 24-80V system 
voltages. These are true 2 minute RMS ratings, not short 
duration ‘boost’ ratings.

  Powerful operating system allows parallel processing 
of vehicle control tasks, motor control tasks and user 
configurable programmable logic.                                           

 Advanced Pulse Width Modulation techniques produce low 
motor harmonics, low torque ripple and minimized heating 
losses, resulting in high efficiency. 

Patents Pending



Unmatched Flexibility 

  Programmable for either traction or pump applications. 

  Field upgradeable software.

  Integrated Battery state-of-charge algorithm and hour meter. 

  Multi-ModeTM provides user-selectable vehicle operating 
profiles. 

  Fully-featured generic software and VCL for typical 
Warehouse Truck applications is included.

  Comprehensive programming options and VCL allow other 
applications to be easily supported.

  Curtis hand-held or PC Windows programming tools provide 
easy programming and powerful system diagnostic tools.

  Integrated status LED provides instant diagnostic indication.

Robust Safety and Reliability

  Insulated Metal Substrate power base provides superior heat 
transfer for increased reliability.

  Fail-Safe power component design.

  Redundant hardware watchdog timers.

  Reverse polarity protection on battery connections.

  Short circuit protection on all output drivers.

  Thermal cutback, warning, and automatic shutdown provide  
protection to motor and controller.

  Rugged sealed housing and connectors meet IP65 
environmental sealing standards for use in harsh 
environments.

  2 Min RMS 2 Min RMS 
Model  Battery Voltage  Current Rating Arms Power Rating

V  (A) (kVA)
1236-44XX  24-36  400 16.6
1236-45XX  24-36  500 20.9
1238-46XX  24-36  650 25.4
1236-53XX  36-48  350 19.7
1236-54XX  36-48  450 24.8
1238-54XX  36-48  450 25.5
1238-56XX  36-48  650 36.3
1236-63XX  48-80  300 28.1
1238-65XX  48-80  550 51.3

F E A T U R E S  con t inued

The Curtis Model 840 LCD 
Multifunction display contains 8 large, 
easy to read characters to provide  
display of battery discharge (BDI), 
hour meter and error messages.   
Built-in backlight is also available.

The Curtis model 1352 CANbus I/O 
expansion module features 9 I/O 
pins, including 6 proportional valve 
drivers. This module can be used to 
further expand the I/O capability of 
Curtis AC motor controllers using VCL.

The Curtis Model 1311 Handheld 
Programmer is ideal for setting      
parameters and performing diagnostic 
functions.

Contact Curtis to obtain the VCL Vehicle Control Language compiler and development tools.
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M O D E L  C H A R T

S Y S T E M  A C C E S S O R I E S

Meets or complies with relevant US and 
International Regulations

EMC: Designed to the requirements of EN12895

Safety: Designed to the requirements of EN1175

IP65 Rated per IEC 529

UL recognized

Regulatory compliance of the complete vehicle system with the 

controller installed is the responsibility of the vehicle OEM.
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Specifications subject to change without notice 50095 REV J 6/09©2009 Curtis Instruments, Inc. is a trademark of Curtis Instruments, Inc.

WA R R A N T Y  Two year limited warranty from time of delivery.
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฀ ฀ ฀ ฀ ฀ AND฀USE฀THE฀6#,฀FUNCTION฀ ฀฀
฀ ฀ ฀ ฀ ฀ TO฀TURN฀THE฀DRIVER฀ON฀AGAIN�฀

฀ ��฀ $IGITAL฀/UT฀�฀/VERCURRENT฀ ��฀ %XTERNAL฀LOAD฀IMPEDANCE฀ON฀$IGITAL฀ 3ET�฀$IGITAL฀/UTPUT฀�฀�PIN฀��	฀CURRENT฀
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฀ ฀ WILL฀NOT฀TURN฀ON�฀ ฀ ฀ #LEAR�฀2EMEDY฀THE฀OVERCURRENT฀CAUSE฀฀
฀ ฀ ฀ ฀ ฀ AND฀USE฀THE฀6#,฀FUNCTION฀ ฀฀
฀ ฀ ฀ ฀ ฀ TO฀TURN฀THE฀DRIVER฀ON฀AGAIN�฀
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฀ ��฀ -OTOR฀4EMP฀(OT฀#UTBACK฀ ��฀ -OTOR฀TEMPERATURE฀IS฀AT฀OR฀ABOVE฀฀฀ 3ET�฀-OTOR฀TEMPERATURE฀IS฀AT฀OR฀ABOVE฀THE฀฀
฀ ฀ 2EDUCED฀DRIVE฀TORQUE�฀ ฀ THE฀PROGRAMMED฀4EMPERATURE฀(OT฀ 4EMPERATURE฀(OT฀PARAMETER฀SETTING�฀
฀ ฀ ฀ ฀ SETTING�฀AND฀THE฀REQUESTED฀CURRENT฀IS฀ #LEAR�฀"RING฀THE฀MOTOR฀TEMPERATURE฀
฀ ฀ ฀ ฀ BEING฀CUT฀BACK�฀฀฀ WITHIN฀RANGE�฀฀
฀ ฀ ฀ ��฀ -OTOR฀4EMPERATURE฀#ONTROL฀-ENU฀฀
฀ ฀ ฀ ฀ PARAMETERS฀ARE฀MIS
TUNED�฀฀ ฀
฀ ฀ ฀ ��฀ 3EE฀����฀MENUS฀-ONITOR฀w฀-OTOR�฀฀
฀ ฀ ฀ ฀ 4EMPERATURE฀AND฀-ONITOR฀w฀)NPUTS�฀฀
฀ ฀ ฀ ฀ !NALOG��฀฀
฀ ฀ ฀ ��฀ )F฀THE฀APPLICATION฀DOESN�T฀USE฀A฀MOTOR฀
฀ ฀ ฀ ฀ THERMISTOR�฀4EMP฀#OMPENSATION฀฀
฀ ฀ ฀ ฀ AND฀4EMP฀#UTBACK฀SHOULD฀BE฀฀
฀ ฀ ฀ ฀ PROGRAMMED฀/FF�

฀ ��฀ -OTOR฀4EMP฀3ENSOR฀&AULT฀ ��฀ -OTOR฀THERMISTOR฀IS฀NOT฀CONNECTED฀฀ 3ET�฀-OTOR฀THERMISTOR฀INPUT฀�PIN฀�	฀IS฀AT฀฀
฀ ฀ -AX3PEED฀REDUCED฀�,/3�฀฀฀฀ ฀ PROPERLY�฀ THE฀VOLTAGE฀RAIL฀��฀OR฀��6	�฀฀
฀ ฀ ,IMITED฀/PERATING฀3TRATEGY	฀ ��฀ )F฀THE฀APPLICATION฀DOESN�T฀USE฀A฀MOTOR฀฀ #LEAR�฀"RING฀THE฀MOTOR฀THERMISTOR฀INPUT฀฀
฀ ฀ AND฀MOTOR฀TEMPERATURE฀ ฀ THERMISTOR�฀4EMP฀#OMPENSATION฀฀ VOLTAGE฀WITHIN฀RANGE�฀
฀ ฀ CUTBACK฀IS฀DISABLED�฀ ฀ AND฀4EMP฀#UTBACK฀SHOULD฀BE฀฀฀
฀ ฀ ฀ ฀ PROGRAMMED฀/FF�฀฀ ฀
฀ ฀ ฀ ��฀ 3EE฀����฀MENUS฀-ONITOR฀w฀-OTOR�฀฀
฀ ฀ ฀ ฀ 4EMPERATURE฀AND฀-ONITOR฀w฀)NPUTS�฀฀
฀ ฀ ฀ ฀ !NALOG��฀ ฀

฀ ��฀ #OIL�฀$RIVER฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀ 3ET�฀$RIVER฀�฀�PIN฀�	฀IS฀EITHER฀OPEN฀OR฀฀
฀ ฀ 3HUTDOWN$RIVER��฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ SHORTED�฀฀
฀ ฀ ฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�

฀ ��฀ -AIN฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀ 3ET�฀-AIN฀CONTACTOR฀DRIVER฀�PIN฀�	฀IS฀฀
฀ ฀ 3HUTDOWN$RIVER��฀฀฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ EITHER฀OPEN฀OR฀SHORTED�฀฀
฀ ฀ 3HUTDOWN-OTOR�฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ ฀

฀ ��฀ #OIL�฀$RIVER฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀฀ 3ET�฀$RIVER฀�฀�PIN฀�	฀IS฀EITHER฀OPEN฀OR฀฀
฀ ฀ 3HUTDOWN$RIVER��฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ SHORTED�฀฀
฀ ฀ ฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�

฀ ��฀ %-฀"RAKE฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀ 3ET�฀%LECTROMAGNETIC฀BRAKE฀DRIVER฀�PIN฀�	฀฀
฀ ฀ 3HUTDOWN$RIVER��฀฀฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ IS฀EITHER฀OPEN฀OR฀SHORTED�฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�฀
฀ ฀ &ULL"RAKE�฀ ฀ ฀

฀ ��฀ #OIL�฀$RIVER฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀ 3ET�฀$RIVER฀�฀�PIN฀�	฀IS฀EITHER฀OPEN฀OR฀฀
฀ ฀ 3HUTDOWN$RIVER��฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ SHORTED�฀฀
฀ ฀ ฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�

฀ ��฀ #OIL�฀$RIVER฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀ 3ET�฀$RIVER฀�฀�PIN฀�	฀IS฀EITHER฀OPEN฀OR฀฀
฀ ฀ 3HUTDOWN$RIVER��฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ SHORTED�฀฀
฀ ฀ ฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�

฀ ��฀ 0$฀/PEN�3HORT฀ ��฀ /PEN฀OR฀SHORT฀ON฀DRIVER฀LOAD�฀ 3ET�฀0ROPORTIONAL฀DRIVER฀�PIN฀�	฀IS฀EITHER฀฀
฀ ฀ 3HUTDOWN0$�฀฀฀ ��฀ $IRTY฀CONNECTOR฀PINS�฀ OPEN฀OR฀SHORTED�฀฀
฀ ฀ ฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#ORRECT฀OPEN฀OR฀SHORT�฀AND฀CYCLE฀DRIVER�

฀ ��฀ %NCODER฀&AULT฀ ��฀ -OTOR฀ENCODER฀FAILURE�฀ 3ET�฀-OTOR฀ENCODER฀PHASE฀FAILURE฀DETECTED�฀฀
฀ ฀ #ONTROL฀-ODE฀CHANGED฀TO฀฀฀฀฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀ #LEAR�฀#YCLE฀+3)�฀฀
฀ ฀ ,/3฀�,IMITED฀/PERATING฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀-OTOR�฀฀ ฀
฀ ฀ 3TRATEGY	�฀ ฀ -OTOR฀20-�฀
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฀ ��฀ -OTOR฀/PEN฀ ��฀ -OTOR฀PHASE฀IS฀OPEN�฀ 3ET�฀-OTOR฀PHASE฀5�฀6�฀OR฀7฀DETEECTED฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀฀฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀ OPEN�฀฀
฀ ฀ 3HUTDOWN-OTOR�฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ #LEAR�฀#YCLE฀+3)�฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ ฀

฀ ��฀ -AIN฀#ONTACTOR฀7ELDED฀ ��฀ -AIN฀CONTACTOR฀TIPS฀ARE฀WELDED฀฀ 3ET�฀*UST฀PRIOR฀TO฀THE฀MAIN฀CONTACTOR฀฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀฀฀ ฀ CLOSED�฀฀ CLOSING�฀THE฀CAPACITOR฀BANK฀VOLTAGE฀�"�฀฀
฀ ฀ 3HUTDOWN-OTOR�฀ ��฀ -OTOR฀PHASE฀5฀IS฀DISCONNECTED฀OR฀ CONNECTION฀TERMINAL	฀WAS฀LOADED฀FOR฀A฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ OPEN�฀ SHORT฀TIME฀AND฀THE฀VOLTAGE฀DID฀NOT฀฀฀
฀ ฀ ฀ ��฀ !N฀ALTERNATE฀VOLTAGE฀PATH฀�SUCH฀AS฀AN฀฀ DISCHARGE�฀
฀ ฀ ฀ ฀ EXTERNAL฀PRECHARGE฀RESISTOR	฀IS฀฀ #LEAR�฀#YCLE฀+3)฀
฀ ฀ ฀ ฀ PROVIDING฀A฀CURRENT฀TO฀THE฀CAPACITOR฀฀ ฀
฀ ฀ ฀ ฀ BANK฀�"�฀CONNECTION฀TERMINAL	�

฀ ��฀ -AIN฀#ONTACTOR฀$ID฀.OT฀#LOSE฀ ��฀ -AIN฀CONTACTOR฀DID฀NOT฀CLOSE�฀฀ 3ET�฀7ITH฀THE฀MAIN฀CONTACTOR฀COMMANDED฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀฀฀ ��฀ -AIN฀CONTACTOR฀TIPS฀ARE฀OXIDIZED�฀฀ CLOSED�฀THE฀CAPACITOR฀BANK฀VOLTAGE฀�"�฀฀
฀ ฀ 3HUTDOWN-OTOR�฀ ฀ BURNED�฀OR฀NOT฀MAKING฀GOOD฀CONTACT�฀ CONNECTION฀TERMINAL	฀DID฀NOT฀CHARGE฀TO฀"��฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ��฀ %XTERNAL฀LOAD฀ON฀CAPACITOR฀BANK฀฀ #LEAR�฀#YCLE฀+3)�฀
฀ ฀ ฀ ฀ �"�฀CONNECTION฀TERMINAL	฀THAT฀PRE
฀฀฀ ฀
฀ ฀ ฀ ฀ VENTS฀CAPACITOR฀BANK฀FROM฀CHARGING�฀
฀ ฀ ฀ ��฀฀"LOWN฀"�฀FUSE�

฀ ��฀ 4HROTTLE฀7IPER฀(IGH฀ ��฀ 4HROTTLE฀POT฀WIPER฀VOLTAGE฀TOO฀HIGH�฀ 3ET�฀4HROTTLE฀POT฀WIPER฀�PIN฀��	฀VOLTAGE฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀)NPUTS�฀ IS฀HIGHER฀THAN฀THE฀HIGH฀FAULT฀THRESHOLD฀฀
฀ ฀ ฀ ฀ 4HROTTLE฀0OT�฀ �CAN฀BE฀CHANGED฀WITH฀THE฀6#,฀FUNCTION฀฀
฀ ฀ ฀ ฀ ฀ 	�฀
฀ ฀ ฀ ฀ ฀ #LEAR�฀"RING฀THROTTLE฀POT฀WIPER฀VOLTAGE฀฀
฀ ฀ ฀ ฀ ฀ BELOW฀THE฀FAULT฀THRESHOLD�฀

฀ ��฀ 4HROTTLE฀7IPER฀,OW฀ ��฀ 4HROTTLE฀POT฀WIPER฀VOLTAGE฀TOO฀LOW�฀ 3ET�฀4HROTTLE฀POT฀WIPER฀�PIN฀��	฀VOLTAGE฀
฀ ฀ 3HUTDOWN4HROTTLE�฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀)NPUTS�฀ IS฀LOWER฀THAN฀THE฀LOW฀FAULT฀THRESHOLD฀฀
฀ ฀ ฀ ฀ 4HROTTLE฀0OT�฀ �CAN฀BE฀CHANGED฀WITH฀THE฀6#,฀FUNCTION฀฀
฀ ฀ ฀ ฀ ฀ 	�฀
฀ ฀ ฀ ฀ ฀ #LEAR�฀"RING฀THROTTLE฀POT฀WIPER฀VOLTAGE฀฀
฀ ฀ ฀ ฀ ฀ ABOVE฀THE฀FAULT฀THRESHOLD�฀

฀ ��฀ "RAKE฀7IPER฀(IGH฀ ��฀ "RAKE฀POT฀WIPER฀VOLTAGE฀TOO฀HIGH�฀ 3ET�฀"RAKE฀POT฀WIPER฀�PIN฀��	฀VOLTAGE฀
฀ ฀ &ULL"RAKE�฀฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀)NPUTS�฀ IS฀HIGHER฀THAN฀THE฀HIGH฀FAULT฀THRESHOLD฀฀
฀ ฀ ฀ ฀ "RAKE฀0OT�฀ �CAN฀BE฀CHANGED฀WITH฀THE฀6#,฀FUNCTION฀฀
฀ ฀ ฀ ฀ ฀ 	�฀
฀ ฀ ฀ ฀ ฀ #LEAR�฀"RING฀BRAKE฀POT฀WIPER฀VOLTAGE฀฀
฀ ฀ ฀ ฀ ฀ BELOW฀THE฀FAULT฀THRESHOLD�฀

฀ ��฀ "RAKE฀7IPER฀,OW฀ ��฀ "RAKE฀POT฀WIPER฀VOLTAGE฀TOO฀LOW�฀ 3ET�฀"RAKE฀POT฀WIPER฀�PIN฀��	฀VOLTAGE฀
฀ ฀ &ULL"RAKE�฀฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀)NPUTS�฀ IS฀LOWER฀THAN฀THE฀LOW฀FAULT฀THRESHOLD฀฀
฀ ฀ ฀ ฀ "RAKE฀0OT�฀ �CAN฀BE฀CHANGED฀WITH฀THE฀6#,฀FUNCTION฀฀
฀ ฀ ฀ ฀ ฀ 	�฀
฀ ฀ ฀ ฀ ฀ #LEAR�฀"RING฀BRAKE฀POT฀WIPER฀VOLTAGE฀฀
฀ ฀ ฀ ฀ ฀ ABOVE฀THE฀FAULT฀THRESHOLD�

฀ ��฀ 0OT฀,OW฀/VERCURRENT฀ ��฀ #OMBINED฀POT฀RESISTANCE฀CONNECTED฀฀ 3ET�฀0OT฀LOW฀�PIN฀��	฀CURRENT฀EXCEEDS฀��M!�฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀ ฀ TO฀POT฀LOW฀IS฀TOO฀LOW�฀ #LEAR�฀#LEAR฀POT฀LOW฀OVERCURRENT฀CONDITION฀
฀ ฀ &ULL"RAKE�฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀/UTPUTS�฀฀ AND฀CYCLE฀+3)�฀
฀ ฀ ฀ ฀ ฀0OT฀,OW�
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฀ ��฀ %%02/-฀&AILURE฀ ��฀ &AILURE฀TO฀WRITE฀TO฀%%02/-฀฀ 3ET�฀#ONTROLLER฀OPERATING฀SYSTEM฀TRIED฀TO฀฀฀
฀ ฀ ฀฀ ฀ MEMORY�฀4HIS฀CAN฀BE฀CAUSED฀BY฀฀฀฀ WRITE฀TO฀%%02/-฀MEMORY฀AND฀FAILED�฀฀
฀ ฀ ฀ ฀ %%02/-฀MEMORY฀WRITES฀INITIATED฀฀฀฀ #LEAR�฀$OWNLOAD฀THE฀CORRECT฀SOFTWARE฀�/3	฀฀
฀ ฀ ฀ ฀ BY฀6#,�฀BY฀THE฀#!.฀BUS�฀BY฀฀ AND฀MATCHING฀PARAMETER฀DEFAULT฀SETTINGS฀฀
฀ ฀ ฀ ฀ ADJUSTING฀PARAMETERS฀WITH฀THE฀�����฀฀ INTO฀THE฀CONTROLLER฀AND฀CYCLE฀+3)�฀
฀ ฀ ฀ ฀ OR฀BY฀LOADING฀NEW฀SOFTWARE฀INTO฀
฀ ฀ ฀ ฀ THE฀CONTROLLER�฀
฀
฀
฀

฀ ��฀ (0$�3EQUENCING฀&AULT฀ ��฀ +3)�฀INTERLOCK�฀DIRECTION�฀AND฀THROTTLE฀ 3ET�฀(0$฀�(IGH฀0EDAL฀$ISABLE	฀OR฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀ ฀ INPUTS฀APPLIED฀IN฀INCORRECT฀SEQUENCE�฀ SEQUENCING฀FAULT฀CAUSED฀BY฀INCORRECT฀฀
฀ ฀ ฀ ��฀ &AULTY฀WIRING�฀CRIMPS�฀OR฀SWITCHES฀AT฀ SEQUENCE฀OF฀+3)�฀INTERLOCK�฀DIRECTION�฀AND฀฀
฀ ฀ ฀ ฀ +3)�฀INTERLOCK�฀DIRECTION�฀OR฀THROTTLE฀ THROTTLE฀INPUTS�฀฀
฀ ฀ ฀ ฀ INPUTS�฀ #LEAR�฀2EAPPLY฀INPUTS฀IN฀CORRECT฀SEQUENCE�฀
฀ ฀ ฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀)NPUTS�

฀ ฀��฀ %MER฀2EV฀(0$฀ ��฀ %MERGENCY฀2EVERSE฀OPERATION฀HAS฀ 3ET�฀!T฀THE฀CONCLUSION฀OF฀%MERGENCY฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀ ฀ CONCLUDED�฀BUT฀THE฀THROTTLE�฀FORWARD฀ 2EVERSE�฀THE฀FAULT฀WAS฀SET฀BECAUSE฀VARIOUS฀฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ AND฀REVERSE฀INPUTS�฀AND฀INTERLOCK฀฀ INPUTS฀WERE฀NOT฀RETURNED฀TO฀NEUTRAL�฀฀
฀ ฀ ฀ ฀ HAVE฀NOT฀BEEN฀RETURNED฀TO฀NEUTRAL�฀ #LEAR�฀)F฀%-2?)NTERLOCK฀�฀/N�฀CLEAR฀THE฀฀฀
฀ ฀ ฀ ฀ ฀ INTERLOCK�฀THROTTLE�฀AND฀DIRECTION฀INPUTS�฀
฀ ฀ ฀ ฀ ฀ ฀ )F฀%-2?)NTERLOCK฀�฀/FF�฀CLEAR฀THE฀฀
฀ ฀ ฀ ฀ ฀ THROTTLE฀AND฀DIRECTION฀INPUTS�฀

฀ ฀��฀ 0ARAMETER฀#HANGE฀&AULT฀ ��฀ 4HIS฀IS฀A฀SAFETY฀FAULT฀CAUSED฀BY฀A฀฀ 3ET�฀!DJUSTMENT฀OF฀A฀PARAMETER฀SETTING฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀ ฀ CHANGE฀IN฀CERTAIN฀����฀PARAMETER฀฀ THAT฀REQUIRES฀CYCLING฀OF฀+3)�฀
฀ ฀ 3HUTDOWN-OTOR�฀ ฀ SETTINGS฀SO฀THAT฀THE฀VEHICLE฀WILL฀NOT฀฀ #LEAR�฀#YCLE฀+3)�฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ OPERATE฀UNTIL฀+3)฀IS฀CYCLED�฀฀
฀ ฀ ฀ ฀ &OR฀EXAMPLE�฀IF฀A฀USER฀CHANGES฀THE฀฀
฀ ฀ ฀ ฀ 4HROTTLE฀4YPE฀THIS฀FAULT฀WILL฀APPEAR฀฀
฀ ฀ ฀ ฀ AND฀REQUIRE฀CYCLING฀+3)฀BEFORE฀THE฀฀
฀ ฀ ฀ ฀ VEHICLE฀CAN฀OPERATE�

฀ ฀��n��฀ /%-฀&AULTS฀ ��฀ 4HESE฀FAULTS฀CAN฀BE฀DElNED฀BY฀THE฀฀ 3ET�฀3EE฀/%-฀DOCUMENTATION�฀
฀ ฀ �3EE฀/%-฀DOCUMENTATION�	฀฀ ฀ /%-฀AND฀ARE฀IMPLEMENTED฀IN฀THE฀฀฀ #LEAR�฀3EE฀/%-฀DOCUMENTATION�฀
฀ ฀ ฀ ฀ APPLICATION
SPECIlC฀6#,฀CODE�฀3EE฀฀
฀ ฀ ฀ ฀ /%-฀DOCUMENTATION�

฀ ��฀ 6#,฀2UNTIME฀%RROR฀ ��฀ 6#,฀CODE฀ENCOUNTERED฀A฀RUNTIME฀฀ 3ET�฀2UNTIME฀6#,฀CODE฀ERROR฀CONDITION�฀
฀ ฀ ฀฀ ฀ 6#,฀ERROR�฀฀ #LEAR�฀%DIT฀6#,฀APPLICATION฀SOFTWARE฀TO฀฀
฀ ฀ ฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀#ONTROLLER�฀ lX฀THIS฀ERROR฀CONDITION�฀mASH฀THE฀NEW฀฀
฀ ฀ ฀ ฀ 6#,฀%RROR฀-ODULE฀AND฀6#,฀%RROR�฀ COMPILED฀SOFTWARE฀AND฀MATCHING฀฀฀
฀ ฀ ฀ ฀ 4HIS฀ERROR฀CAN฀THEN฀BE฀COMPARED฀TO฀฀ PARAMETER฀DEFAULTS�฀CYCLE฀+3)�฀
฀ ฀ ฀ ฀ THE฀RUNTIME฀6#,฀MODULE฀)$฀AND฀฀
฀ ฀ ฀ ฀ ERROR฀CODE฀DElNITIONS฀FOUND฀IN฀THE฀฀
฀ ฀ ฀ ฀ SPECIlC฀/3฀SYSTEM฀INFORMATION฀lLE�฀฀
฀
฀
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฀ ��฀ %XTERNAL฀3UPPLY฀/UT฀OF฀2ANGE฀ ��฀ %XTERNAL฀LOAD฀ON฀THE฀�6฀AND฀��6฀฀ 3ET�฀4HE฀EXTERNAL฀SUPPLY฀CURRENT฀�COMBINED฀฀
฀ ฀ .ONE�฀UNLESS฀A฀FAULT฀ACTION฀฀ ฀ SUPPLIES฀DRAWS฀EITHER฀TOO฀MUCH฀OR฀฀ CURRENT฀USED฀BY฀THE฀�6฀SUPPLY฀;PIN฀��=฀฀
฀ ฀ IS฀PROGRAMMED฀IN฀6#,�฀ ฀ TOO฀LITTLE฀CURRENT�฀฀ AND฀��6฀SUPPLY฀;PIN฀��=	฀IS฀EITHER฀GREATER฀฀
฀ ฀ ฀ ��฀ &AULT฀#HECKING฀-ENU฀PARAMETERS฀฀ THAN฀THE฀UPPER฀CURRENT฀THRESHOLD฀OR฀LOWER฀฀
฀ ฀ ฀ ฀ %XT฀3UPPLY฀-AX฀AND฀%XT฀3UPPLY฀-IN฀฀ THAN฀THE฀LOWER฀CURRENT฀THRESHOLD�฀4HE฀TWO฀฀
฀ ฀ ฀ ฀ ARE฀MIS
TUNED�฀฀ THRESHOLDS฀ARE฀DElNED฀BY฀THE฀%XT฀3UPPLY฀฀
฀ ฀ ฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀/UTPUTS�฀฀ -AX฀AND฀%XT฀3UPPLY฀-IN฀PARAMETER฀฀
฀ ฀ ฀ ฀ %XT฀3UPPLY฀#URRENT�฀ SETTINGS฀�PAGE฀��	�฀฀
฀ ฀ ฀ ฀ ฀ #LEAR�฀"RING฀THE฀EXTERNAL฀SUPPLY฀CURRENT฀฀
฀ ฀ ฀ ฀ ฀ WITHIN฀RANGE�

฀ ��฀ /3฀'ENERAL฀ ��฀ )NTERNAL฀CONTROLLER฀FAULT�฀฀ 3ET�฀)NTERNAL฀CONTROLLER฀FAULT฀DETECTED�฀
฀ ฀ ฀฀ ฀ ฀฀ #LEAR�฀#YCLE฀+3)�฀฀
฀ ฀ ฀ ฀ ฀฀
฀ ฀ ฀ ฀ ฀ ฀฀฀
฀ ฀ ฀ ฀ ฀฀ ฀
฀ ฀ ฀ ฀ ฀฀
฀ ฀ ฀ ฀ ฀฀
฀ ฀ ฀ ฀ ฀฀
฀
฀

฀ ��฀ 0$/฀4IMEOUT฀ ��฀ 4IME฀BETWEEN฀#!.฀0$/฀MESSAGES฀฀ 3ET�฀4IME฀BETWEEN฀#!.฀0$/฀MESSAGES฀฀
฀ ฀ 3HUTDOWN)NTERLOCK�฀฀ ฀ RECEIVED฀EXCEEDED฀THE฀0$/฀ RECEIVED฀EXCEEDED฀THE฀0$/฀4IMEOUT฀฀
฀ ฀ #!.฀.-4฀3TATE฀SET฀฀฀ ฀ 4IMEOUT฀0ERIOD�฀ 0ERIOD�฀฀
฀ ฀ TO฀0RE
OPERATIONAL�฀ ฀ ฀ #LEAR�฀#YCLE฀+3)�

฀ ��฀ 3TALL฀$ETECT฀ ��฀ 3TALLED฀MOTOR�฀ 3ET�฀.O฀MOTOR฀ENCODER฀MOVEMENT฀DETECTED�฀฀
฀ ฀ #ONTROL฀-ODE฀CHANGED฀TO฀฀฀฀฀ ��฀ -OTOR฀ENCODER฀FAILURE�฀ #LEAR�฀%ITHER฀CYCLE฀+3)�฀OR฀฀฀฀
฀ ฀ ,/3฀�,IMITED฀/PERATING฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀฀ DETECT฀VALID฀MOTOR฀ENCODER฀SIGNALS฀WHILE฀฀฀฀
฀ ฀ 3TRATEGY	�฀ ��฀ 0ROBLEMS฀WITH฀POWER฀SUPPLY฀FOR฀฀ OPERATING฀IN฀,/3฀MODE฀AND฀RETURN฀฀฀
฀ ฀ ฀ ฀ THE฀MOTOR฀ENCODER�฀ 4HROTTLE฀#OMMAND฀�฀�฀AND฀฀ ฀
฀ ฀ ฀ ��฀ 3EE฀����฀MENU฀-ONITOR฀w฀-OTOR�฀ -OTOR฀20-฀�฀��฀
฀ ฀ ฀ ฀ -OTOR฀20-�

฀ ��฀ -OTOR฀#HARACTERIZATION฀&AULT฀ ��฀ -OTOR฀CHARACTERIZATION฀FAILED฀BECAUSE฀฀ 3ET�฀-OTOR฀CHARACTERIZATION฀FAILED฀DURING฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀ ฀ OF฀AN฀/VERVOLTAGE฀OR฀5NDERVOLTAGE฀ THE฀MOTOR฀CHARACTERIZATION฀PROCESS�฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀฀ ฀ FAULT�฀-OTOR฀4EMPERATURE฀3ENSOR฀FAULT�฀ #LEAR�฀#YCLE฀+3)�฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ OR฀-OTOR?4EMPERATURE฀�฀����#฀
฀ ฀ 3HUTDOWN-OTOR�฀ ฀ DURING฀THE฀CHARACTERIZATION฀PROCESS�

฀ ��฀ %NCODER฀#HARACTERIZATION฀&AULT฀ ��฀ %NCODER฀CHARACTERIZATION฀FAILED฀DURING฀฀3ET�฀$URING฀THE฀MOTOR฀CHARACTERIZATION฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀ ฀ THE฀MOTOR฀CHARACTERIZATION฀PROCESS�฀ PROCESS�฀ENCODER฀PULSES฀WERE฀DETECTED฀BUT฀฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀฀ ��฀ -OTOR฀ENCODER฀PULSE฀RATE฀IS฀NOT฀฀ THE฀%NCODER?3TEPS฀WERE฀NOT฀DETECTED฀AS฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ A฀STANDARD฀VALUE฀����฀���฀���฀��฀PPR	�฀ ���฀���฀���฀OR฀��฀PPR�
฀ ฀ 3HUTDOWN-OTOR฀ ฀ ฀ #LEAR�฀-ANUALLY฀SET฀%NCODER?3TEPS฀TO฀THE฀฀
฀ ฀ %NCODER?3TEPS฀SET฀TO฀VALUE฀�฀���฀ ฀ ฀

CORRECT฀VALUE฀FOR฀THE฀MOTOR฀ENCODER฀AND฀฀
฀ ฀ ฀ ฀ ฀ CYCLE฀+3)�
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฀ ��฀ -OTOR฀4YPE฀&AULT฀ ��฀ 4HE฀-OTOR?4YPE฀PARAMETER฀VALUE฀฀฀ 3ET�฀-OTOR?4YPE฀PARAMETER฀IS฀SET฀TO฀AN฀฀฀
฀ ฀ 3HUTDOWN-AIN#ONTACTOR�฀฀ ฀ IS฀OUT฀OF฀RANGE�฀ ILLEGAL฀VALUE�฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀฀ ฀ ฀ #LEAR�฀3ET฀-OTOR?4YPE฀TO฀CORRECT฀VALUE฀AND฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ ฀ CYCLE฀+3)�
฀ ฀ 3HUTDOWN-OTOR�

฀ ��฀ %-฀"RAKE฀&AILED฀TO฀3ET฀ ��฀ 6EHICLE฀MOVEMENT฀SENSED฀AFTER฀THE฀ 3ET�฀!FTER฀THE฀%-฀"RAKE฀WAS฀COMMANDED฀฀
฀ ฀ %NTER฀0OSITION฀(OLD�฀฀ ฀ %-฀"RAKE฀HAS฀BEEN฀COMMANDED฀ TO฀SET฀AND฀TIME฀HAS฀ELAPSED฀TO฀ALLOW฀THE฀฀฀
฀ ฀ ฀ ฀ TO฀SET�฀ BRAKE฀TO฀FULLY฀ENGAGE�฀VEHICLE฀MOVEMENT฀฀฀
฀ ฀ ฀ ��฀ %-฀"RAKE฀WILL฀NOT฀HOLD฀THE฀MOTOR฀฀ HAS฀BEEN฀SENSED�฀
฀ ฀ ฀ ฀ FROM฀ROTATING�฀ #LEAR�฀!CTIVATE฀THE฀THROTTLE�

฀ ��฀ ,IMITED฀/PERATING฀3TRATEGY฀�,/3	฀ ��฀ ,IMITED฀/PERATING฀3TRATEGY฀�,/3	฀฀ 3ET�฀%NCODER฀&AULT฀�#ODE฀��	฀OR฀3TALL฀฀฀
฀ ฀ %NTER฀,/3฀CONTROL฀MODE�฀฀ ฀ CONTROL฀MODE฀HAS฀BEEN฀ACTIVATED�฀AS฀฀ $ETECT฀&AULT฀�#ODE฀��	฀WAS฀ACTIVATED�฀฀฀
฀ ฀ ฀ ฀ A฀RESULT฀OF฀EITHER฀AN฀%NCODER฀&AULT฀฀ AND฀"RAKE฀OR฀)NTERLOCK฀HAS฀BEEN฀APPLIED฀฀
฀ ฀ ฀ ฀ �#ODE฀��	฀OR฀A฀3TALL฀$ETECT฀&AULT฀฀ TO฀ACTIVATE฀,/3฀CONTROL฀MODE�฀ALLOWING฀฀
฀ ฀ ฀ ฀ �#ODE฀��	�฀ LIMITED฀MOTOR฀CONTROL�฀฀฀
฀ ฀ ฀ ��฀ -OTOR฀ENCODER฀FAILURE�฀฀ #LEAR�฀#YCLE฀+3)�฀ ฀
฀ ฀ ฀ ��฀ "AD฀CRIMPS฀OR฀FAULTY฀WIRING�฀ IF฀THE฀,/3฀MODE฀WAS฀ACTIVATED฀BY฀THE฀3TALL฀
฀ ฀ ฀ ��฀ 6EHICLE฀IS฀STALLED�฀ &AULT�฀CLEAR฀,/3฀BY฀ENSURING฀ENCODER฀SENSES฀฀
฀ ฀ ฀ ฀ ฀ PROPER฀OPERATION�฀-OTOR฀20-฀�฀��฀AND฀฀
฀ ฀ ฀ ฀ ฀ 4HROTTLE฀#OMMAND฀�฀��฀

฀ ��฀ %MER฀2EV฀4IMEOUT฀ ��฀ %MERGENCY฀2EVERSE฀WAS฀ACTIVATED฀฀ 3ET�฀%MERGENCY฀2EVERSE฀WAS฀ACTIVATED฀AND฀฀
฀ ฀ 3HUTDOWN4HROTTLE�฀฀฀ ฀ AND฀CONCLUDED฀BECAUSE฀THE฀%-2฀฀฀฀ RAN฀UNTIL฀THE฀%-2฀4IMEOUT฀TIMER฀EXPIRED�฀฀
฀ ฀ 3HUTDOWN%-"RAKE�฀ ฀ 4IMEOUT฀TIMER฀HAS฀EXPIRED�฀ #LEAR�฀4URN฀THE฀EMERGENCY฀REVERSE฀INPUT฀฀
฀ ฀ ฀ ��฀ 4HE฀EMERGENCY฀REVERSE฀INPUT฀IS฀ /FF�฀฀
฀ ฀ ฀ ฀ STUCK฀/N�฀ ฀
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