
 

 

Innovative Vehicle Electronics Systems 

 

DC Motor Controller Model DC700LV 

 

 
 
 

©2009 SynkroMotive, LLC ð Version 709A 



 1 

Introduction .................................................................................................................... 2 

Integrated Safety Features ............................................................................................ 3 

Physical Installation ....................................................................................................... 4 

Wiring .............................................................................................................................. 5 

Sample Wiring Diagram ................................................................................................. 5 

High Voltage (Traction Pack) Wiring ............................................................................ 6 

Control Wiring Overview ................................................................................................. 7 

Using the SynkroMotive GUI .......................................................................................... 9 

Determining the COM Port ............................................................................................ 9 

Connecting to the DC700LV ........................................................................................ 10 

Main Panel / Configuration Tab ................................................................................. 10 

Main Panel / Configuration Tab ................................................................................. 10 

DC Controller / Power Tab ........................................................................................... 11 

DC Controller / User Tab .............................................................................................. 12 

DC Controller / OEM Tab .............................................................................................. 14 

DC Controller / Flash Tab ............................................................................................. 15 

DC Controller / Stats Tab ............................................................................................. 16 

DC Controller / Power Tab ........................................................................................... 16 

Main Panel / Custom Gauges Tab ............................................................................. 17 

Main Panel / Custom Bars Tab ................................................................................... 18 

Main Panel / Stats Tab ................................................................................................ 19 

Main Panel / Dashboard Tab ...................................................................................... 20 

Data Logging ................................................................................................................ 21 

Throttle Potentiometer Specifics ................................................................................ 22 

Decoding TPS Wires ..................................................................................................... 22 

Using a 2-wire Potentiometer ..................................................................................... 22 

Automatic Calibration .................................................................................................. 22 

Manual Calibration........................................................................................................ 23 

Specifications ............................................................................................................... 24 

Warranty ....................................................................................................................... 25 

Contact Information ..................................................................................................... 26 

 

 

 

 

 

 

 

 

 

 

 



 2 

¶ Introduction 

 
Thank you for purchasing the SynkroMotive DC700LV controller.  This controller has 

been designed to be one of the most versatile on the market.  It can be used in all 

sizes of on-road and off-road electric vehicles utilizing systems from 48V to 156V, 

with an adjustable current limit up to 700A.  The control interface allows for a broad 

design scope as well, with many optional advanced features available. 

 

Another feature that sets the DC700LV apart is the user interface.   Advanced 

microprocessor technology allows reprogramming or recalibration of the system 

while installed, via the SynkroMotive GUI.  The SynkroMotive GUI also allows the 

user to view data in real time, in both text and graphical formats.  In addition, the 

on-board flash RAM provides a non-volatile backup of all system parameters and 

settings.   

 

We hope you enjoy your new controller.  Happy motoring! 
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¶ Integrated Safety Features 

 
The DC700LV contains an intelligent, multiple redundant failsafe system to provide 

a high degree of safety.  The vehicle will shut down on any fault as a precaution. 

 

Safe Start:  The start sequence begins when the ignition switch is turned on.  Upon 

every power up, the DC700LV tests for shorts and looks at various internal and 

external control points, such as voltages and temperatures.  The throttle must be in 

a zero state before the drive mode is enabled to prevent unintended movement.  

Low traction pack voltage also prevents vehicle operation.   

 

Contactor Control:  The DC700LV will activate the contactor when the system 

successfully completes the safe start sequence.  The contactor will remain enabled 

unless there is a critical fault or if the ignition switch is turned off.  The contactor 

drivers and the pre-charge circuit are all built into the DC700LV, eliminating the 

need for any external accessories on the contactor. 

 

Battery Voltage Monitoring:  The DC700LV will limit the current output of the 

controller when the traction pack voltage is low. 

 

Temperature Monitoring:  The DC700LV will limit the current output of the controller 

in a linear fashion as the internal temperature rises above the normal safe level. 

 

Direction Change Lockout:  The DC700LV will not allow the vehicle direction to be 

changed via a reversing contactor unless the vehicle has come to a full stop and the 

throttle is at zero.  Only then will the DC700LV enable the reversing contactor. 

 

Reverse Current Limit:  The DC700LV allows for separate current limits for reverse. 

 

Priority Braking:  The DC700LV assigns priority to the brake in the event that both 

the brake and throttle are applied simultaneously. 

 

Open Throttle Input:  The DC700LV will fault if the throttle signal goes out of range 

due to faulty wiring or hardware.  This is to prevent a runaway condition. 
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¶ Physical Installation 

 
The DC700LV can be installed in any physical orientation.  The installation location 

chosen should provide adequate service access and must provide a continuous 

supply of fresh air with at least 4ó of clearance in front of the integrated fan. 

 

Physical Dimensions in Millimeters (Base Flange Mounting Holes Use Ĳó or M6 

Hardware): 
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¶ Sample Wiring Diagram 
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¶ High Voltage (Traction Pack) Wiring 

 
Using a suitable voltage meter, ensure that the traction pack voltage source is 

disconnected prior to making any connections.  Always use insulated tools and 

gloves while working with high voltage connections.  The holes provided in the buss 

bars are designed for 5/16ó or M8 hardware.   Each hole is designed for only one 

lug connection.  Always install the lug with the flat side against the buss bar for 

maximum surface contact.  Use a stainless steel nut and bolt combination with a 

split lock washer and provide enough torque to make a lasting connection, but take 

care not to over tighten.  Always use a backup wrench when tightening these bolts 

to keep any stress off of the buss bars. 

 

When routing the cables, it is advised to keep the motor leads as short as possible 

to minimize electrical noise and power losses.  Always run high voltage cables 

parallel with other high voltage cables.  Avoid crossing high voltage cables or 

attaching control wiring to the power wiring.  Always protect the cables against 

damage from fraying by keeping them away from any sharp surfaces and by using 

bushings at any penetration.    

 

Connection Locations: 
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¶ Control Wiring Overview 
 

External control wiring connections are made at the 23 position AMPSEAL 

connector located on the side of the DC700LV.  A prewired assembly of 

unterminated leads is provided with the DC700LV to assist in the final wiring.  The 

minimum required wiring is noted in bold; all other wiring is recommended but is 

not required to enter drive mode. 

 

Position 1 ð 0VDC connection to motor speed sensor 

 

Position 2 ð Reserved for future use 

 

Position 3 ð Reserved for future use 

 

Position 4 ð 0VDC chassis ground 

 

Position 5 ð 0VDC chassis ground 

 

Position 6 ð 0VDC chassis ground 

 

Position 7 ð 0VDC chassis ground 

 

Position 8 ð 12VDC output to indicator lamp 

 

Position 9 ð 0VDC connection to 3-wire throttle potentiometer  

See the òThrottle Potentiometer Specificsó section for more details 

 

Position 10 ð 5VDC connection to motor speed sensor 

 

Position 11 ð 12VDC input from key switch òStartó position 

 

Position 12 ð 12VDC input from reverse switch 

 

Position 13 ð Reserved for future use 

 

Position 14 ð 12VDC input continuous power (fuse at 5A) 

 

Position 15 ð Programmed PWM or 12VDC output 

 

Position 16 ð 72VDC-156VDC continuous power for precharge (fuse at ½A) 

 

Position 17 ð 5VDC connection to 3-wire throttle potentiometer 

See the òThrottle Potentiometer Specificsó section for more details 

 

Position 18 ð Signal from motor speed sensor 
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Position 19 ð Signal from 3-wire throttle potentiometer 

See the òThrottle Potentiometer Specificsó section for more details 

 

Position 20 ð 12VDC input from brake switch 

 

Position 21 ð 12VDC input from key switch òIgnitionó position 

 

Position 22 ð 12VDC output to main contactor coil 

 

Position 23 ð Programmed PWM or 12VDC output 
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¶ Using the SynkroMotive GUI 
 

The DC700LV is configured and calibrated using the SMI software application.  A PC  

or emulated PC running Windows XP or newer and an available USB port are 

required for this application to run.  The executable is available on the internet at 

http://www.synkromotive.com.  Be sure to download the drivers required for the 

USB connection to be properly recognized.   

 

Determining the COM port: 

Once the DC700LV Is properly plugged in, a COM port will be assigned to the 

connection.  To find out which COM port was assigned, open the Device Manager.  

The easiest way to do this is to select òRunéó from the Start Menu, then type in the 

command òdevmgmt.mscó.  Navigate down to the òPorts (COM & LPT)ó tab and 

expand it.  Find the entry òCP2101 USB to UART Bridge Controlleró and note the 

COM port assigned to it. 

 

 
 

 

 

 

 

 

 

 

 

http://www.synkromotive.com/
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Connecting to the DC700LV: 

Once the COM port is determined, run the SMI software with the DC700LV 

connected.  The default screen will display. 

 

Main Panel / Configuration Tab: 

 

 
 

To connect to the DC700LV, choose the proper COM port in the selection box under 

òCommunicationsó/óPortó.  Then choose ò57600ó in the selection box under 

òCommunicationsó/óBaudRateó.  Make sure that the only check box selected under 

òCommunicationsó is òAuto Load Nodesó.  Under òNodesó, change the entry in the 

òLast Nodeó box to 15 and then click on òSearch for Nodes (F9)ó.  The software 

should find the DC700LV and load the parameters, after which the DC700LV will be 

displayed under òNodesó as òDC Controlleró, followed by its serial number in 

brackets.    
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DC Controller / Power Tab: 

Once the DC700LV is connected, the first tab to be displayed under the òDC 

Controlleró heading is the òPoweró tab. 

 

 
 
Motor Current Limit (A) ð This is the maximum current that will be delivered to the 

motor.  Set this to an appropriate limit for your motor and application.  

 

Battery Current Limit (A) ð This is the maximum current that will be drawn from the 

batteries.  Set this to an appropriate limit for your batteries and application. 

 

Charger Current Limit (A) ð Reserved for future use 

 

 

 

 

 

 

 

 

 

 

 

 

 



 12 

DC Controller / User Tab: 

 

 
 

Charge Input Scale ð Not used 

 

Ainput Zero ð See the òThrottle Potentiometer Specificsó section for more details on 

calibrating the throttle potentiometer 

 

Ainput Fault ð See the òThrottle Potentiometer Specificsó section for more details 

on calibrating the throttle potentiometer 

 

Ainput Gain ð See the òThrottle Potentiometer Specificsó section for more details on 

calibrating the throttle potentiometer 

 

RPM Limit ð Set this to a suitable value to protect the motor from going over its 

safe RPM limit.  If the RPM should read above this number, the power to the motor 

will be cut off until the RPM returns to a safe level.   

 

Hot Cut Back Temperature ð This is the internal DC700LV temperature upon which 

the current will be reduced as a self-protective measure. 

 

Hot Cut Back Current ð This is the maximum current that the DC700LV will deliver 

when the internal temperature is above the òHot Cut Back Temperatureó setpoint. 

 

Reverse Limit ð This is the maximum current that the DC700LV will deliver when 

the reverse switch is active. 
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Low Battery Cut Back Voltage ð This is the battery voltage setpoint upon which the 

current will be reduced as a self-protective measure. 

 

Battery Fault Undervoltage ð This is the low battery voltage setpoint upon which the 

DC700LV will enter into a critical fault. 

 

Battery Fault Overvoltage ð This is the high battery voltage setpoint upon which the 

DC700LV will enter into a critical fault. 

 

Max Battery Charging Voltage ð Reserved for future use 
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DC Controller / OEM Tab: 

 

 
 

Do not change any of the values on this page unless directed by SynkroMotive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


