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ELECTRONIC CONTROLLER SOFTWARE LICENSING AGREEMENT

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS BEFORE USING THIS SOFTWARE, THE USE OF WHICH IS LICENSED BY Columbia ParCar Corp. (Columbia) TO YOU, FOR USE ONLY AS SET FORTH IN THIS AGREEMENT.  IF YOU DO NOT AGREE TO THE TERMS AND CONDITIONS OF THIS AGREEMENT, DO NOT USE THE SOFTWARE.  USING ANY PART OF THE SOFTWARE INDICATES THAT YOU ACCEPT THESE TERMS.  
LICENSE:  Columbia grants you a limited, nonexclusive license to use the accompanying software programs (the “Software”) subject to the terms and restrictions set forth in this License Agreement.  You are not permitted to use the Software in any manner not expressly authorized by this License.  You acknowledge and agree that ownership of the Software and all subsequent copies thereof, regardless of the form or media, are held by Columbia or its suppliers. The Software is licensed for use on any Columbia vehicle provided that the Software is installed only by person(s) certified by Columbia and installed only as prescribed per the installation instructions provided by Columbia.  The Software may not be reproduced in any form or media and any duplication or distribution of the Software is prohibited.  You may reproduce the Software only on the one computer to be used for servicing Columbia vehicles.
NO ASSIGNMENT; NO REVERSE ENGINEERING:  The Software may not be transferred to any other party for any reason.  Modification, reverse engineering, reverse compiling, or disassembly of the Software is expressly prohibited.
LICENSE CONDITIONS AND LIMITATIONS:  By installing and using this Software, you agree to the following conditions and limitations:  
• You will not export or re-export the Software or accompanying documentation in violation of any applicable laws or regulations of the United States or the country in which you obtained them.   
• You will install new Software, or modify the original Software, only on the Columbia vehicle designed for use with the specific software.  Installing the incorrect Software on a vehicle will void the vehicle warranty. 
• You and your customer will sign an acknowledgement of Software installation / modification, as provided by Columbia.  
 • You agree that any cost associated with the installation of new Software, or modification of the original Software, is not covered under any warranty program of Columbia. 
• The use and installation of the Software will be limited only to those person(s) who have been certified by Columbia for Software installation. 
INDEMNIFICATION / HOLD HARMLESS:  You agree to indemnify and hold harmless Columbia and its suppliers, affiliates, directors, Officers, employees, and agents, from and against any and all claims, actions, suits, losses, liabilities, damages, costs and expenses of every nature and character, including reasonable attorneys’ fees and expenses, which at any time may be incurred by or asserted against any of them in connection with or arising out of any breach by you of any of the terms of this Agreement or any misuse of the Software.  
TERM AND TERMINATION:  This License Agreement is effective until terminated.  You may terminate it at any time by destroying the Software and documentation.  It will also terminate immediately if you fail to comply with any term or condition of the Agreement.  Upon such notice of termination from Columbia, you agree to destroy the Software and documentation.  
GOVERNING LAW:  This License Agreement shall be governed by the laws of the State of Wisconsin and by the laws of the United States.          
SEVERABILITY:  In the event that any provision of this License Agreement is found to be invalid, illegal or unenforceable, legality and enforceability of any of the remaining provisions shall not in any way be affected or impaired.  
ENTIRE AGREEMENT:  This License Agreement sets forth the entire agreement between you and Columbia, supersedes all prior agreements, whether written or oral, with respect to the Software, and may be amended only in a writing signed by both parties.   
Controller Identification
This document will detail how to access, verify and change values in two motor controllers.   These systems are Regen, Separately-Excited motor and controller traction drive systems and will be referred to as ‘Regen’ or ‘Regen Braking’ through the rest of this document.  
The Regen system features regenerative braking when the accelerator pedal is slightly or fully released while driving the vehicle.  The energy from the motor braking will be put back into the battery pack.  
The early Regen controllers can be identified by CPC PN 47892-04 and referenced on the white decal on the controller as PRO-99050.  
The later Regen controllers can be identified by CPC PN 47895-05 and referenced on the white decal on the controller as 633T45303. 
The other system which we will call ‘Plug’ or ‘Plug Braking’ is also a separately-excited motor and controller traction drive system but does not regenerate power back into the battery pack when slowing down.  This system will only enter the motor braking mode when the accelerator pedal is fully released.  These controllers are CPC PN 74897-02 and referenced on the white decal on the controller as 633T46101. For more details or identification on these systems, please refer to Columbia Parcar document number 99700-05.
Calibrator Navigation  

The Calibrator uses all three buttons for navigating through the menu structure:   
Use the SELECT button to move through the menu structure. When the SELECT button is pressed the next menu item is displayed. The default direction is from left to right, top to bottom.  
If the '+' and '-' buttons are held down together, the ID of the currently displayed menu item is shown. For example, if the Armature Current Limit personality was selected, then the ID would be 0.01 (menu 0, item 1). This allows the operator to locate the current map position.  
If the '+' and '-' buttons are held down together for more than 3 seconds, the direction through the menu structure is reversed. Consequently, when the SELECT button is pressed again the direction of navigation through the menu will be from right to left, bottom to top. In this mode, the Calibrator LED will flash constantly. If the '+' and '-' buttons are held down together for more than 3 seconds again, the direction reverts back to the initial direction (left to right, top to bottom) and the Calibrator LED stops flashing.  
The SELECT button is used to navigate through most of the menu structure; however, the Test menu (menu 19) is slightly different. Pressing the SELECT button will take you to the first item in the Test menu, (item 19.01 - Accelerator Demand). Navigating the Test menu requires the use of the '+' and '-' buttons. 
The '+' button will access the NEXT Test menu item while the '-' button will access the PREVIOUS item (no wrap around). Pressing the SELECT button at any time exits the Test menu and moves to the first item in the menu structure (menu item 0.01 - Armature Current Limit).  
The items displayed depend on the current system configuration and the Security Level.
The calibrator will start to view the top item in the attached charts at address 0.01.

Traction Drive Hour Counter 

When the Calibrator is first plugged into the unit after power up, the Calibrator shows the Traction Drive Hours Counter.   
With no buttons pressed, the number displayed shows the number of minutes (accurate to 0.5 minutes). Pressing the '-' button displays the number of hours under 1000 and pressing the '+' button displays the number of 1000 x hours.  
For example, if the hours counter was 12, 345 hours, 13 minutes and 40 seconds, with no buttons pressed, the display would show 13.5. Minutes are only shown to the nearest 0.5 minutes. If the '-' button was pressed, the display would show 345 (number of hours under 1000) and if the '+' button was pressed, the display would show 12 (number of 1000 x hours).
Use Instructions- Diagnostic (read-only) Mode for Regen Controllers

Access to Calibrator  

To access the calibrator read-only mode, follow these instructions:  
Note 1: Failure to turn the Tow/Master switch to the Tow or Off position when connecting and disconnecting the calibrator may damage the calibrator or controller.  
1. Turn Tow/Power switch to the Tow or Off position. 
2. Plug the calibrator into the open 6 pin port.  The plug will only fit in one way so do not force the connection or damage to the plug or receptacle may result.   
3. Turn the Tow/Power switch to the Run or On position.
4. Press the SELECT button, the display will flash ‘ron’ to show that the calibrator is connected correctly.  If the display does not flash ‘ron’, cycle the Tow/Power switch and try again.
Note: The buttons on the calibrator may have to be pressed firmly and for about ½ second for the input to be read by the calibrator.
See charts on pages 10-15 for data reference locations and descriptions. You are in read only mode and can not change values at this time. If you are monitoring a “Flash Code”, reference location 13.01 will provide the appropriate data for a detected fault.
	Ref. Loc.
	Title
	Description

	0.01
	Armature Current Limit (A)
	Maximum Armature Current (Amps)

	0.02
	Field Current Limit (A)
	Maximum Field Current (Amps)

	0.03
	Drive Current Limit Start (A)
	Value determines amount of torque available at the start to drive

	0.04
	Current Limit Multiplier
	not used

	0.05
	Torque Ramp Up Rate (%)
	Value determines how quickly full torque can be achieved

	0.06
	Torque Ramp Down Rate (%)
	Value determines how quickly full braking torque can be achieved

	0.07
	Forward MOSFET RDS On
	Factory Set Values

	0.08
	Reverse MOSFET RDS On
	Factory Set Values

	0.09
	Armature Shunt Calibration
	Factory Set Values

	0.10
	OEM ID MSB
	Factory Set Values

	0.11
	OEM ID LSB
	Factory Set Values

	0.12
	Battery Voltage Calibration
	Factory Set Values

	*0.13
	Point A Voltage Calibration
	Factory Set Values

	*0.14
	Capacitor Voltage Calibration
	Factory Set Values

	1.01
	Direction Change Level (%)
	Determines level of braking when driving and direction is reversed

	1.02
	Neutral Braking Level (%)
	Value determines how quickly vehicle stops with accelerator pedal fully released

	1.03
	Footbrake Level (%)
	not used

	1.04
	Reduction Brake Level (%)
	Value controls aggressiveness of pedal proportional braking


	Ref. Loc.
	Title
	Description

	1.05
	Direction Braking Exit Level (%)
	Determines when controller exits braking mode

	2.01
	Acceleration Delay (s)
	Acceleration ramp rate

	2.02
	Deceleration Delay (s)
	Deceleration ramp rate

	2.03
	Accelerator Zero Voltage (V)
	Voltage setting from pot box at no accel pedal

	2.04
	Accelerator Full Voltage (V)
	Voltage setting from pot box at full accel pedal

	3.01
	Creep Speed (%)
	not used

	5.01
	Maximum Speed (%)
	Max Vehicle speed

	5.02
	Maximum Reverse Speed (%)
	Max Vehicle speed in reverse direction

	6.01
	Cutback Speed 1 (%)
	Vehicle speed when in low speed setting

	7.01
	Cutback Speed 2 (%)
	Factory set governed speed setting

	8.01
	Field Current Low (A)
	Data from Motor Field to Armature current map

	8.02
	Armature Current Low (A)
	Data from Motor Field to Armature current map

	8.03
	Field Current Mid (A)
	Data from Motor Field to Armature current map

	8.04
	Armature Current Mid (A)
	Data from Motor Field to Armature current map

	8.05
	Field Current High (A)
	Data from Motor Field to Armature current map

	8.06
	Armature Current High (A)
	Data from Motor Field to Armature current map

	8.07
	Maximum Continuous Field Current (A)
	Data from Motor Field to Armature current map

	8.08
	Speed Limit Field Current Low (A)
	Low Field Current Setting for Top Speed Limit Mode

	8.09
	Stall Motor Current (A)
	Current limit for Anti-Stall feature


	Ref. Loc.
	Title
	Description

	8.10
	Armature Resistance (mOhms)
	Motor setup value to fine tune system performance

	8.11
	Field Resistance (Ohms)
	Motor setup value to fine tune system performance

	8.12
	Field Inductance (mH)
	Motor setup value to fine tune system performance

	9.01
	Power Steer Timer (s)
	In early controllers: Value to control timing of Speed Limit Low Field Ramp Rate

	 
	 
	In later controllers: Value is not used

	9.02
	Speed Limit Field Ramp Delay
	In early controllers: Value not shown in early controllers

	 
	 
	In later controllers: Value to control timing of Speed Limit Low Field Ramp Rate

	10.01
	Seat Delay (s)
	Delay for when seat switch input is open before vehicle starts to stop, if equipped

	11.01
	Roll-Off Speed (%)
	Determines speed of anti-rollaway feature

	11.02
	Line Contractor Drop Out Timer (s)
	Time for main contactor to open after car has stopped

	11.03
	SRO Delay (s)
	Selects delay for master switch, direction switch, pot box switch safety feature

	11.04
	Low Voltage Start (V)
	Low battery voltage trigger that will not allow the vehicle to operate from rest

	11.05
	Low Voltage Cutout (V)
	Low battery voltage trigger that will not allow the vehicle to operate further


	Ref. Loc.
	Title
	Description

	11.06
	High Voltage Start (V)
	High battery voltage trigger that will not allow the vehicle to operate from rest

	11.07
	High Voltage Cutout (V)
	High battery voltage trigger that will not allow the vehicle to operate further

	11.08
	Footbrake Zero Voltage (V)
	not used

	11.09
	Footbrake Full Voltage (V)
	not used

	12.01
	Chop Select
	Determines holding voltage to contactor coil

	12.02
	SRO Enable
	Enables master switch, direction switch, pot box switch sequence before car will move

	12.03
	Control Mode
	Determines torque control or speed control mode

	12.04
	Seat Cuts Pump
	not used

	12.05
	Reverse Speed Enable
	Reverse speed limit-on or off

	12.06
	Speed Probe
	Is motor encoder present or not

	12.07
	Stall Detect
	Anti-Stall feature- On or Off

	12.08
	FS1 Recycle Enable
	Enables option of allowing opposite direction to be selected without removing accelerator demand

	12.09
	Direction Switch Check Enable
	Safety feature to make sure pot switch is open and no direction is selected befor car will move

	12.10
	Line Contactor Drop Out Enable
	Enables option of main contactor opening after vehicle stops operating

	12.11
	Accelerator Characteristic
	Determines how the controller interprets the signal from the pot box

	12.12
	Power Steer Trigger
	not used


	Ref. Loc.
	Title
	Description

	12.13
	Footbrake Priority
	not used

	12.14
	Buzzer Alarm
	Determines if the reverse beeper is on all the time or only when in reverse or roll Off

	12.15
	Digital I/O
	Value used to determine the controller application, always set to 10

	12.16
	Analogue Inputs
	Value used to determine the controller application, always set to 1 

	12.17
	System Voltage
	Vehicle Voltage

	13.01
	System Status
	Fault code location.  Refer to CPC Doc #99700-05, section 3 for details

	14.01
	Speed Estimate
	Estimate of vehicle speed

	14.02
	Speed Proportional Gain
	Speed control parameters to affect overall smoothness of system

	14.03
	Speed Integral Gain
	Speed control parameters to affect overall smoothness of system

	14.04
	Speed Estimate Calibration
	Calibrate motor rpm to vehicle top speed

	15.01
	Battery Voltage    
	Voltage in the battery pack

	15.02
	Cap Voltage
	Voltage in controller capacitors

	16.01
	Arm Voltage
	Motor Armature voltage

	17.01
	Arm Current
	Armature Current output from controller

	17.02
	Field Current
	Field Current output from controller

	18.01
	Temperature
	Controller internal heat sink temperature

	18.02
	Max Temp
	Maximum recorded controller heat sink temperature

	18.03
	Log Reset
	Fault log reset


	Ref. Loc.
	Title
	Description

	19.01
	Accel Demand
	Pot box input percentage

	19.02
	Accel Voltage
	Pot box input voltage

	19.03
	Aux Demand
	not used

	19.04
	Aus Voltage
	not used

	19.05
	Digital 1 Switch
	Test input from forward direction switch

	19.06
	Digital 2 Switch
	Test input from reverse direction switch

	19.07
	Digital 3 Switch
	Test input from pot box switch

	19.08
	Digital 4 Switch
	Test input from seat switch, if equipped

	19.09
	Digital 5 Switch
	Test input from high low switch

	19.10
	Digital 6 Switch
	not used

	19.11
	S/W Version
	Controller software version number

	19.12
	S/W Sub-Rev
	Controller software version number

	19.13
	Ser No Date
	 

	19.14
	Ser no ID1
	 

	19.15
	Pers Chksum
	Personality Checksum Value


When finished with the calibrator, turn the Tow/Power switch to the Tow or Off position. 
Disconnect the calibrator from the controller port. 
Turn the Tow/Power switch to the Run or On position.

Use Instructions- Dealer (customization) Mode for Regen Controllers

Access to Calibrator 

To access the calibrator Dealer mode, follow these instructions:  
Note 1: Failure to turn the Tow/Power switch to the Tow or Off position when connecting and disconnecting the calibrator may damage the calibrator or controller.  
Note 2: For early Regen controllers (CPC PN 47892-04 and referenced on the white decal on the controller as PRO-99050), the Dealer mode password is entered by pressing the select button.  For later Regen controllers (CPC PN 47895-05 and referenced on the white decal on the controller as 633T45303), the Dealer mode password is:  + - + + + - +.  
1. Turn Tow/Power switch to the Tow or Off position. 2. Plug the calibrator into the open 6 pin port.  The plug will only fit in one way so do not force the connection or damage to the plug or receptacle may result.   
3. Turn the Tow/Power switch to the Run or On position. 
4. Enter the password from Note 2 above for the specific controller being accessed. 
5. If the buttons were pressed correctly, the display will flash ‘dlr’ to show that the password was entered correctly.  If the display does not flash ‘dlr’, cycle the Tow/Power switch and try again.
Note: The buttons on the calibrator may have to be pressed firmly and for about ½ second for the input to be read by the calibrator.
See chart on page 18 for data reference locations and descriptions. You are in Dealer Customization mode and can change values at this time.

When finished with the calibrator, turn the Tow/Power switch to the Tow or Off position. 
Disconnect the calibrator from the controller port. 
Turn the Tow/Power switch to the Run or On position.

	Ref. Loc.
	Title
	Description

	1.02
	Neutral Braking Level (%)
	Value determines how quickly vehicle stops with accel pedal fully released

	1.04
	Reduction Brake Level (%)
	Value controls aggressiveness of pedal proportional braking

	2.01
	Acceleration Delay (s)
	Acceleration ramp rate

	5.01
	Maximum Speed (%)
	Max Vehicle speed

	6.01
	Cutback Speed 1 (%)
	Vehicle speed when in low speed setting

	12.06
	Speed probe
	Is motor encoder present or not

	12.14
	Buzzer Alarm
	Determines if the reverse beeper is on all the time or only when in reverse or roll Off

	19.01
	Accel Demand
	Pot box input percentage

	19.02
	Accel Voltage
	Pot box input voltage

	19.03
	Aux Demand
	not used

	19.04
	Aus Voltage
	not used

	19.05
	Digital 1 Switch
	Test input from forward direction switch

	19.06
	Digital 2 Switch
	Test input from reverse direction switch

	19.07
	Digital 3 Switch
	Test input from pot box switch

	19.08
	Digital 4 Switch
	Test input from seat switch, if equipped

	19.09
	Digital 5 Switch
	Test input from high low switch

	19.10
	Digital 6 Switch
	not used

	19.11
	S/W Version
	Controller software version number

	19.12
	S/W Sub-Rev
	Controller software version number

	19.13
	Ser No Date
	 

	19.14
	Ser no ID1
	 

	19.15
	Pers Chksum
	Personality Checksum Value


The Sevcon Controller Flash Code Diagnostic Guide can be used to get an initial indication of a problem. In some cases, there are multiple possible causes for a fault in that category. The causes and verification steps for some fault codes related to system input or circuitry for the drive system are listed. These obvious faults may not require use of the handset or computer interface. In order to perform complete specific fault diagnosis, a Sevcon Controller Customization Utility Handheld Calibrator PN 79001-04, or Computer Interface 79003-04, may be required.
LED Diagnostic Guide

(Green LED Flash Codes)

	Green LED Flashes  
	 Possible Fault Condition  
	ID #  
	 Cause/ Test / Failure  

	 O Flash (No Green LED)  
	Internal MOSFET or Contactor  
	N/A
	No power to Pin 1 from Run/Tow or Power Switch Also see charger interlock possibility above.  

	
	 
	N/A
	No power to contactor coil connections  

	
	 
	N/A
	No power from Main Contactor to Controller B+  

	
	 
	N/A
	Controller Connector wiring open circuit  

	
	 
	N/A
	Controller Connector pin not in place  

	
	 
	N/A
	Dielectric Break Down at Connector (Wet/Shorted)  

	
	
	25 / 26  
	Internal controller fault, MOSFET problem. Replacement of controller may be required.  

	 1 Flash  
	Personality (CRC) out of range  
	17 / 18  
	Incorrect range settings: requires HandSet/Computer or Replacement of Controller  


	Green LED Flashes  
	 Possible Fault Condition  
	ID #  
	 Cause/ Test / Failure  

	 2 Flash  
	Illegal start condition  
	Various  
	The wire harness controller connector pins may develop an open or intermittent connection which can also result in these faults. Check Pins and Crimps.  

	
	
	7
	Seat switch not closed on direction select or accel depress (when equipped)  

	
	
	8
	Accel switch (pedal) needs to be recycled after a direction change.  

	
	
	9
	Pedal depress when key turned on  

	
	
	10
	Wiring fault - two directions selected  

	
	
	11
	Forward/ Reverse switch turned on at power up  

	
	
	11
	Speed switch out of adjustment (see section 3)  

	
	
	11
	Micro switch not open with pedal up  

	 3 Flash  
	MOSFET short circuit  
	N/A
	External Strobe (Flasher) light caused fault. Wiring polarity reversed on flasher. (Rovr / IS only)  

	
	
	23
	Armature circuit short detected or other intermittent electrical short such as brush dust, etc.  

	
	
	27
	Internal controller fault  

	 4 Flash  
	Contactor Fault or Motor open circuit  
	19
	Contactor failed or stuck. Bench test contactor.  

	
	
	20
	Main post to battery corroded.  

	
	
	20
	Test switched side of contactor  

	
	
	20
	Test 24 Volt small terminal coil (verify correct coil voltage)  

	
	
	22
	Motor Open Circuit or Brushes  


	Green LED Flashes  
	 Possible Fault Condition  
	ID #  
	 Cause/ Test / Failure  

	 6 Flash  
	Accelerator Fault  
	4
	Input wire disconnected (white/ black Lead)  

	
	
	5
	Speed (Pot Box) adjustment needed (see section 3)  

	
	
	5
	Pedal depressed at Power up (see 2 flash)  

	 7 Flash  
	Low or high battery voltage  
	13/16  
	End of charge cycle with Power Switch left on. Check for BDI Scan Sweep.  

	
	
	12/13/16  
	Battery voltage has fallen to or risen: 24 Volt system 15 V Low -- 36.5 V High 36 Volt system 22.5 V Low -- 50 V High 48 Volt system 30 V Low -- 65 V High  

	
	
	14
	Capacitor voltage is too high  

	 8 Flash  
	Over Temp or Timed Cut out.  
	N/A
	Defective Controller replacement may be required  

	
	
	 1  
	Due to excessive Temperature/ Heat sink  

	
	
	 3  
	Current Cut-Back  

	 9 Flash  
	Monitor Tripped  
	 2  
	F1 or A1 out of Range Boundaries 125%  

	 10 Flash  
	Auto Zero Fault  
	N/A
	Contactor Coil Disconnected  

	
	
	34
	May be controller internal fault  

	
	
	34
	Value out of range  


Some fault codes may be cleared by refreshing power-up sequence after cause for fault has been corrected.

For additional assistance in using your Handheld Calibrator, please contact the Columbia ParCar Technical Support office at (800) 222-4653 ext 6204.

You may also contact us through the internet on our dealer partners page at:

www.parcar.com
Or email us directly at:

techsupport@parcar.com
Copyright 2009
Columbia ParCar Corporation
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