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Introduction

The electronic speed controller is a “smart” controller. It has an onboard microprocessor
to monitor the current to the MC1-HV board. A conceptual block diagram of components
necessary for a basis system is illustrated below:
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Note: 1 MOB (or uMOB) can control 2 MC1-HV boards.

The MC1-HV uses “H-Bridge” technology for direction and speed control. Generally, it
controls the direction of current through the DC motor thus forcing the rotor to turn clock-
wise (or counter clock-wise). One of the unique features of the MC1-HV is that it will
operate on battery voltages as low as 4V and as high as 42V. Voltages over 36V require
the addition of a logic supply to the board. The MC1-HV also features user adjustable
current limiting. The MC1-HV boards are made with heavy duty, extra-thick PCBs to carry
the high currents and to give the board better mechanical stability.

Mounting the MC1-HV Controller

The operator of the MC1-HV board may choose to use the MC1-HV with an enclosure to
protect the controller from debris, vibration, and impacts of the environment for which it
will most likely be used. The MC1-HV (with or without an enclosure) needs to be shock
mounted to further protect the board. This is also highly recommended for all other
electrical components in your system. There are a number of ways to shock mount the
controller that usually involves the use of some sort of flexible mounting system. The
most common method is the use of rubber shock mounts. Rubber washers, or medical
hose/tubing may also be used. The nuts are tightened enough so the controller will stay
put, but still are able to move a little when needed. This will greatly help to take up most
of the energy of the shock or impact. Locktite is needed to keep the nuts on the bolts
held firmly. The mounting plate can then be bolted to the frame via large rubber
grommets. Supplies for shock mounting the controller are available at most hardware
stores.
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Current Limiting

The MC1-HV has current limiting (CL) capabilities to monitor the controller’s input current
from the power supply. The CL will momentarily disable the MC1-HV if the input current
exceeds a user-adjustable current threshold. The limiting occurs on a pulse-by-pulse
basis so as to enable the MC1-HV to operate at the maximum current as set by the user.
The CL uses a hall effect sensor to monitor current instead of the less efficient dropping
resistor method.

See the MC1-HV Setup section for details on adjusting the current limiting.

MC1-HV Setup

Remove the top cover of the enclosure (if utilizing an enclosure).

Install the controller using shock mounting as described in the “Mounting the
MC1-HV Controller” section.

Connect the motor cables to the M+ and M- terminals on the large aluminium
busbar/heatsinks.

Connect the power ground lead cable to the GND terminal on the MC1-HV
board using the nut and washer supplied.

If the main battery voltage is over 36V, jumper J5 must be moved to the HV
position and a logic battery supply must be connected to the HV SUPPLY
connector. The HV supply can range from 4V to 36V.

Connect the main battery positive cable to the BAT+ terminal on the long
busbar/heatsink. The cable should be threaded through the large round hall
sensor to make the connection to the BAT+ terminal. Note: the BAT+ cable
MUST pass through the hall sensor for the current limiting function to
operate properly. Failure to do so will render the current limiting
capabilities useless and will allow the MC1-HV to draw excess current
and possibly result in damage to the MC1-HV.

At this point, there should be power to the MC1-HV board and the power LED
should be lit.

Adjust the current limiting as follows:

(a) Select the peak or RMS current desired from the graph provided in
Appendix A and identify the TRIP voltage.

(b) With a voltmeter, adjust the voltage from GND to TRIP on connector J3
to match the TRIP voltage identified in the chart provided in Appendix
A.

(c) Note: connector J4 may be used for future updates of the current
limiting software and is not normally necessary for current limiting
operations as the unit comes pre-programmed. This connector will only
be used as software updates become available.

8) Connect the MOB, uMOB, or other PWM micro-controller to the MC1-HV with a

ribbon cable to connector CN1. See the schematic for detailed pin descriptions.
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Replacement Parts
Replacement parts are available through the Robot Solutions web site at:

www.robot-solutions.com

For additional information or for parts not listed on the web site, send an e-mail to
David@robot-solutions.com.

General Guidelines
e Caution does need to be taken with the use of the MC1-HV as with any other
motor controller. In some cases where the motor controller fails, it can lock in the
“ON” position with no ability to stop the motor that is being controlled. All users
should utilize a safety disconnect to the main power to allow for the safe
disconnect of the power.

o While it was designed to withstand significant abuse, normal static handling
procedures should be observed.

o Robot-Solutions, LLC provided no warrantees of suitability or performance for any
purposes for the MC1-HV. Use of the MC1-HV software or hardware is at the
user’s own risk.
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