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Voice Coil Motors with Analog Feedback 
BEI Kimco (and others) provide voice coil motors with analog (Hall Effect) feedback. These 
motors may be ordered with a .1 to 3.3v output range and 2kHz internal filter. These settings 
will optimize their performance with the the SilverSterling™ controller family. 
 
Driver Connections 
The Voice Coil Motor has two wires associated with the motor. These are typically color coded 
as RED for plus (+) and WHITE for minus (-). A positive current moves the shaft in the positive 
reference direction (see BEI documentation).  The SilverSterling™ supports the connection of 
either a single driver channel (5A continuous) or both driver channels (10A continuous). The 
input power current is limited to 5A average, but the drivers act switched mode converters. 
Operation of a 12 or 24v actuator from a 48v supply will allow the full 10A capability (usually 
limited by the thermal capability of the motor).  The driver circuit in the SilverSterling includes 
output inductors. These inductors allow the two phase outputs to be directly connected when 
operating a DC motor. If the higher currents are needed, connect Motor A+ to Motor B+, Motor 
A- to Motor B-. For smaller motors use Motor A+ and Motor A- connections. 
 
If the motor is ordered with the sensor output configured for 0.1 to 3.3v outputs, the motor can 

be directly connected to the motor port with no voltage divider needed. The driver should be 
ordered with the –B option to remove an internal 1k pullup so the analog sensor can drive the 
analog input over the full input range. 
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If the motor is ordered with the 0.5 to 4/5v outputs, a voltage divider will be needed. These 
connections can be made directly to a 15 pin male high density D-sub connector or the QCI-
BO-M1 breakout board. The connections are shown below: 
 

 
Sensor Connections 
 
The BEI linear actuators typically have four (4) wires associated with the analog feedback 
sensor. These are +5v, Ground, Analog out, and Vp. Vp is used at the factory to configure the 
gain and offset of the sensor and should not be connected to anything in the customer 
installation. The 5v power may be connected to the 5v output on the QCI-BO-S1 break out 
board; the Ground connection should be connected to the Logic Ground connection. The 
output needs to use a voltage divider if the feedback sensor output range exceeds the 3.3v 
used for the IO.  (Note: the actuator can be ordered with the output sensor range set to 0.1v to 
3.3v to eliminate the need for a voltage divider. It should be ordered with the 2kHz sensor 
bandwidth for optimal performance).  
 
The voltage divider is accomplished using a 750 ohm resistor in series with the sensor output 
line and connected to IO4 (the analog input) and a 3 kohm resistor from the Analog Input (IO4) 
to Logic Ground. Some noise filtering and more accurate readings require the addition of a 
.005 to .01uF capacitor. This capacitor should have low leakage and low dielectric absorption. 
A film capacitor or a COG ceramic should work well.  
 
The Motor Memory input has a 3.3k pullup to 3.3v, which should not affect the direct drive 
sensor output (.1 to 3.3v) but will affect a voltage divider if not buffered. 
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Initialization Code 
The controller should be initialized using the Linear DC Motor using MEM Pin.qcp file included 
in this application note.  You will also need a devAux file for your linear actuator. (Contact 
Support.). 

 
Set the 
identity, 
protocol, 
and baud 
rate as 
needed. 
 
 
Error limits 
are set to 0 
to disable 
them when 
starting up. 
These can 
be enabled 
at a later 
time by 
setting 
them to a 
non-zero 
value. The 
“running” 
torque 
level is 
available 
for 30 ms 
following a 
motion to 
allow the 
motion to 
complete 
while 
minimizing 
the heating 
if the 
actuator is 
not able to 
make the 
motion. 
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Line 34 
puts the 
driver into 
the DC 
motor mode 
of operation 
(defaults to 
an encoder 
feedback). 
 
Line 36 
selects 
feedback 
from the 
MEM pin on 
the motor 
port (or 
from IO4) 
 
Line 38 sets 
a 240 us 
filter 
(sampling 
every 40 
us)  
 
Line 40 
adds a filter 
to the 
output of 
the torque 
command. 
 
Line 49 and 
51 contain 
the main 
system 
tuning 
parameters. 
These will 
need to be 
adjusted 
according 
to the 
actuator 
used, the 
load 

attached, and the desired operation of the system.  

 



Application Note:QCI-AN063 QuickSilver Controls, Inc. 

 
QuickSilver Controls, Inc.  Page 5 of 5 

Line 59 sets the 
torque limits. 
The voice coil 
motors may 
have a fairly 
high ratio of 
peak to average 
allowable 
current. They 
will overheat if 
operated 
continuously at 
the peak rated 
currents. The 
holding torque is 
only about 1/5 
of the peak 
torque in this 
example. 
 
 
provide soft 
limits for the 
requested 
motions to make 
sure that they 
do not exceed 
or come too 
close to the 
limits of the 
position sensor. 
Exceeding the 
limits can lock 
the actuator at 
the hardware 
feedback limit.  
With a 

requested (Target) position greater than available feedback values can cause very rapid 
heating, as the servo position is unable to reach the Target position. The Soft Stop Limits 
prevents this from happening. These may be adjusted for your particular application. 


