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 Low -Voltage  Cutoff (LVC ) 

+ 6 or 8 -Channel Parallel Adapter  

Assembly , Test  and  Connection  Instructions  

 

 
 
Parts List  
 

¶ Dx01: 5.1V Zener  (one per channel) 

¶ Rx01: 750 ohm 1/8W (one per channel) 

¶ Ux01: FAN431 Variable Voltage Regulator (one per channel) 

¶ Ux01: MCT6 Opto-Isolators: (1 per 2 channels) 

¶ 7/9-position Phoenix 3.5mm mini-terminal block (1 required) 

¶ 2-position header connector (1 required) 

¶ 2-wire pigtail with matching plug (1 required) 

¶ 7/9-pin JST-XH Female Connecter (4 required) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Preparation  
 
As with all CMOS-based electronic parts, care must be given to work in a static-free environment. 
These semiconductor parts are susceptible to damage, from static electricity. 
 
Start with the side of the board with the printed nomenclature facing up. Use the placement guide 
shown on the next page to orient the parts to be installed. Be sure to place the semiconductor parts in 
the proper orientation. Pin 1 of the TO-92 parts is installed in the hole with the square pad. 
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Parts Installation  
 
It is easiest to start with the vertically 
oriented resistors near the top. Bend the 
leads on each 90 degrees, right at the ends 
of the resistor, and place them on the board 
in the positions indicated. It doesnôt matter 
which end goes where, as resistors are not 
polarized. Once installed, bend the wires 
slightly, in order to hold the resistors in place.  
 
Solder all of these in place, and then trim the 
leads. Next, install, solder and trim the 5.1V 
zener diodes, with the stripe towards the top 
of the board.. 
 

 
 
 
Continue on with the 8-pin MCT6 opto chips. Be sure the opto chips are oriented properly. Pin 1, which 
is marked with ñdotò, goes in the hole with the square pad.   
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Next install the four JST-XH connectors, making sure the two 
notches on the plastic housing are oriented towards the bottom of 
the board. Once all the ñflatò parts are installed/soldered, the TC54 
voltage detectors can be installed. Make sure pin 1 (on the left, 
with the flat face and nomenclature facing you) goes in the hole 
with the square pad. The flat-face/nomenclature will face left. 
Bend the top and bottom leads up and down, respectively, to hold 
the part in place, and to facilitate soldering. When all are soldered 
in place, trim the leads.. 
 
 
 
Output Connections  
 
There are two basic output connections, the LVC opto signal, and 
the 7-wire (9-wire for 8-channel version) balancer output. The 7-
position (9-position for 8-channel version) 3.5mm mini-terminal 
block mounts on top, with the wire entry holes facing towards the 
bottom of the board.. 
 
The LVC signal has two sets of connection pads, one on the left 
and one on the right, of each board. Multiple board options (i.e. ï 
two or four LVC boards per PCBé) also have the opto outputs 
connected between boards. The final output uses a two-pin 
header mounted in one set of pads, and a two-wire pigtail, with 
the matching plug is used for connecting into the throttle/ebrake 
line. 
 
 
 
 
LVC Circuit Operation  
 
This simple and extremely reliable circuit contains only 2-1/2 parts per channel, but will provide low-
voltage protection for six series blocks of paralleled cells. The basic operation is that when a cell/block-
of-cells goes below 3.0V, an opto-coupled output is turned on, to indicate the error condition. The opto 
outputs for all six channels are connected together in parallel. This single two-wire output is then 
connected to the controllerôs brake signal line input and controller ground.  
 
When activated, this output signal tells the controller to cut the throttle input, which removes the load 
from the pack. This will cause the pack voltage to recover, and the low cellôs voltage will go back above 
the 3.0V cutoff. When it recovers to 3.15V, the opto output will be turned off which causes the controller 
to release the throttle signal to return to the setting associated with the current throttle position. If the 
throttle is not released, the opto(s) will trip again, and the power (throttleé) will be cut again. This 
oscillation will continue at about a ½ Hz rate until the throttle is released. Usually, after the initial ñhitò, a 
partial throttle setting will keep the LVC circuit from tripping for a varying amount of time.  
 
The LVC opto signals can be connected to the controller in one of two fashions, either directly to the 
controllerôs brake input, or by connecting the opto outputs in parallel with the throttle signal, via a 
current limiting resistor.   
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The ebrake input is used on most controllers to cut the throttle anytime the brakes are applied. Special 
brake levers with hall sensors and fixed magnets to signal the controller that the brakes have been 
applied. What happens is the signal line is pulled low, to ground. The LVC circuit simulates this action 
with the opto signals pulling the ebrake signal line to ground. 
 
If the controller has a ñregenò function enabled, activating the brake input will cause a braking effect, 
which slows down the bike. It is not desirable to have the LVC function applying the brakes when it 
trips, so the alternate connection method is used to parallel the LVC opto signals with the throttle 
signal. A current limiting resistor is used, and multiple LVC boards can be connected in parallel. 
 
 
 

 
 


