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QuickSilver Controls, Inc.  
Servo Motors and Controllers 
for Cost Effective Motion 
Control  
 
Servo Motor Performance  At Stepper 
Motor Prices . High pole count 2-phase 
permanent magnet motors produce 
superior motions when operated in 
vector mode as servo motors: Smoother 
operation, no low speed resonance, 
quieter operation and faster motions. 
 
OEM Products  
QuickSilver Controls, Inc. (QCI) offers 
high-performance motion control 
products for the Original Equipment 
Manufacturer (OEM) market. We 
continuously apply our patented 
technology to solve new challenges in 
the fields of motion control and servo 
motor control. 
 
Visit the QCI website for the latest 
product information, software updates, 
manual revisions, and application notes. 
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Introduction  
 

What Makes Us Different  
Our servo controllers operate traditional microstep motors as servo motors. The 
conversion of a synchronous motor to a servo motor is done by the use of a controller 
that commutates currents supplied to the windings as a function of position feedback. 
Our digital controllers use a four quadrant vector drive to optimize torque, operating the 
motors as AC servo motors. Since we can keep the stator to rotor phase angle near the 
ideal to produce torque, our motors are more efficient and run cooler. Not only do they 
not stall like traditional micro stepper motors, but the low frequency and mid frequency 
resonances have been eliminated. We have all the accuracy, precision, and power 
savings of traditional servo motors with the higher torque and lower cost of traditional 
stepper motors. The higher continuous torque capability allows faster repeated indexing 
motions than most traditional servos. 
 
More Torque For Less Money  
Our systems are typically $300-$400 less than traditional servo motors, yet have 2-4 
times their continuous torque. In addition, only a single cable is required for the NEMA 
17 and 23 frame servo motors. We also support many 3rd party micro stepper motors. 
 

Power S aving/High Efficiency  
Efficiency is key. Our servo controllers run cool, which means lower power and higher 
efficiency. Our patented drive technology, combined with the inherent power savings of 
closed loop (servo) vs. open loop (stepper) yields greater power savings. Since our 
motors run closed loop the driver only puts as much current into the motor as required 
to put the motor on target, verses a stepping drive which runs at full current most of the 
time. As a result, our motors run cooler and require 50%-75% less energy than the 
same motor used on a step drive. On a 24/7 application, this represents over $100/yr 
savings. 
 

High Inertial Loads  
Our digital four quadrant driver and servo loop uses sophisticated motion control 
algorithms to take advantage of our high-torque capability, providing direct-drive of high 
inertia loads such as flywheels and belt drives. These load inertias may be as large as 
100 times the motor inertia (100:1 inertia mismatch) while still providing smooth 
responsive positioning control. Traditional servo systems typically cannot exceed a 10:1 
inertial mismatch. 
 

Markets  
Our high-torque servo motors and matching servo controllers support OEMôs including: 

 Document/Paper Handling  

 Electronic Assembly and Testing  

 Factory Automation  

 Food Processing  

 Labeling  

 Material Handling  

 Medical  

 Test and Measurement 
Equipment  

 Packaging  

 Pick and Place  

 Robotics  

 Semiconductor  

 Stepper Motor Replacement  

 Tensioning Systems  

 Textile  

 Web Handler
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Servo Control of a Microstep Motor  
How does QuickSilver servo a stepper? 
 

Stepper Drive and Motor  
The common stepper motor is 
more accurately a 100 pole, 2 
phase, AC motor.  A stepper 
drive steps (or microsteps) the 
current in the two phases to 
move the motor to discrete 
positions. A rough sine wave is 
generated as the drive rotates 
the motor.  The frequency of the 
sine wave increases as the 
speed increases, but the amplitude remains constant.   

 

Servo Drive and Motor  
A common servo motor is more accurately 
a 4 to 12 pole, 3 phase, AC brushless 
motor.  When compared to a stepper, the 
common servo motor has fewer poles and 
3 phases instead of 2.  Like a stepper 
drive, a servo drive sets the current in the 3 
phases to move the motor to a position.  
Unlike a stepper drive, however, the servo 
drive generates a variable amplitude sine 
wave to change both speed and torque.  The servo drive uses feedback from the motor 
(typically an encoder) to set the sine waveôs frequency and amplitude (speed and torque 
respectively).  Note that the use of feedback to continually adjust current is what allows the 
system to be called a ñservoò - this is not dependent upon the motorôs construction. 

 

QuickSilverôs Servo Drive and Motor 
QuickSilver combines these two technologies.  QuickSilver uses a 100 pole, two phase, AC 
motor (typical stepper).  It sets the current in these two phases to move the motor to a position.  
The encoder is used to generate a smooth sine wave of varying frequency and amplitude to 
adjust speed and torque respectively. 
 
Note that this is not 
just adjusting the 
position (i.e. position 
maintenance) 
commonly done by 
stepper drives.  We 
have a full four 
quadrant, variable 
frequency, servo loop 
that adjusts the 
current every 120 microseconds.  Our technology gives you all the performance of a traditional 
servo motor at the cost of a traditional microstep motor.  Our motors are physically the same as 
what the industry calls microstep motors, but with our patented drive technology, we make servo 
motors out of them.   
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Key Features  
 
Point-to-Point Moves 

 Relative or Absolute 

 Velocity or Time Based 

 S-Curve 
Dynamic Motion Profile Moves 

 Profile Move commands 

 Register based 
o Position/Accel/Decel/Vel 
o Modify on-the-fly 

Multi-Axis Linear Interpolation 

 XYZ coords from text file 

 CANopen® used for local bus 

 1000+ points stored In NV 
memory 

Input/Output 

 Up to 16 5-24V digital I/O 
o Bi-directional 
o Isolated 
o Set while in motion 

 Up to 7 TTL Digital I/O 
o Use QCI-BO-B52 for 24V I/O 

 4 analog inputs (joystick) 

 Analog output option 

 Programmable Limit Switch 
(PLS) 

 Secondary encoder Inputs 

 Encoder out option 

 SSI encoder option 
Program and Data Storage 

 Non-volatile memory: 
o 2000-3000 program lines 
o User data examples 

 Cam tables 

 Motion profiles 

 Lookup tables 
Electronic Slip Clutch/Brake 

 Variable torque 

 Wind/unwind applications  
Anti-HuntÊ  

 Optionally use open loop while 
holding 

 No servo dither while at rest 
Multi-Task/Multi-Thread  

Digital 4 Quadrant Vector Drive 

 DSP driven, reduced Noise 
Electronic Gearing/Camming  

 Follow encoder 
o A/B quadrature 
o Step and direction 

 Dynamic Gear Ratios  
o Integer ratios  

32767:1 to 1:32767 
o Decimal ratios to 7 places 

 Electronic Cam 
o Import tables from file 
o Over 2500 points 
o Multiple tables 

Communications 

 RS-485/RS-232 @ 230K baud 

 ASCII,Binary,Modbus,DMX512 

 CANopen®(CiA® DSP 302, DSP 

402) 

 Ethernet(TCP/IP, Modbus TCP) 

 Host control while in motion 
Programming Language 

 Easy, menu driven Interface 

 Command parameter prompts 

 No syntax errors 

 User nameable I/O and registers  
Advance PVIAÊ Servo Loop 

 100:1 inertial mismatch 

 Direct drive oversized Inertial 
loads  
o Flywheels/belt drives 
o Typically w/o gearheads 

 More stable than PID 
Motor/Encoders 

 NEMA 17 Frame 
o 8000 counts/rev encoder 
o 43 oz-in (0.30 Nm) continuous 
o IP50 or IP65 

 NEMA 23 Frame 
o 8000 counts/rev encoder 
o 300 oz-in (2.1 Nm) continuous 
o IP50 or IP65 

 NEMA 34 Frame 
o 16000 counts/rev encoder 
o 13 ft-lbs (18.0 Nm) continuous 
o IP50 or IP65

Please see individual data sheets  for details  
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Command Set Summary  
 
Status Commands  

 Internal status  

 Error conditions 

 I/O states 

 Data registers including 
o Position 
o Velocity 
o Torque 
o Voltage 
o Temperature 

 
Override Commands  

 Stop 

 Restart 
 
Initialization C ommands  

 Serial interface:  RS-232/RS-485 

 Baud rate 

 Protocol: ASCII, Binary,  
DMX512, Modbus® 

 Network address 

 Servo control constants 

 Torque limits 

 Shutdown and recovery  

 Over and under voltage trips 

 Over temperature trips 

 Position error limits 

 End of travel limits 

 Driver enable/disable 

 Multi-tasking 

 Dual loop 

 Slip clutch 
 
Motion & Profile Move Commands  

 Move relative, time or velocity 

 Move absolute, time or velocity 

 Register based moves 

 Linear and S-Curve acceleration  

 Profile move: change position, 
accel and velocity on-the-fly 

 Use analog input to control 
position, velocity or torque 

 Electronic gearing 

 Velocity mode 

 
Program Flow Commands  

 Conditional jumps on 
o Input state 
o Last calculation result 
o Register value 

 Wait on inputs 

 Delay timer 

 Subroutines 

 Load and run program from NV 
memory 

 
I/O Commands  

 Read input 
o Single input 
o Register based 
o Stop/start 

 Set/clear output 

 Analog read  

 Analog out 

 PLS output 
 
Data Register Commands  

 Math functions including: 
o Add, subtract,  

multiply, and divide 
o AND, OR, XOR 
o Absolute value 
o Bit shifting 

 Indirect addressing 

 Word/byte manipulation 

 Store register to NV memory 

 Load register from NV memory 

 Import data from text file 
 
Misc. Commands  

 Clear status 

 Zero encoder 
 
Need A Custom Command?  
We have our own in-house development 
team, which allows for a fast turn around 
on custom software and firmware 
development. 
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QuickControl®  
 
QuickControl® allows developers to quickly program and operate all SilverLodeÊ 
controller/drivers using a standard PC running Windows.  Communication to the device 
is accomplished from the PC's serial port (i.e. COM1 or COM2).  QuickControl® also 
provides tools for uploading and downloading programs and user data.  Data can be 
typed in manually or imported from text files.  Documentation features include remarks, 
line labels, custom register and I/O names. 

 
 
Initialization Wizard  
Using this wizard, the developer can rapidly 
initialize any SilverLode controller/driver.   
 
Changing the network address or the baud rate is 
as simple as a click of a button.  Any number of 
unique initialization files can be created, such that 
each servo axis can have a unique file. 
 

 
Programming  
QuickControl® allows commands 
to be created and linked together 
in a program. Programs are edited 
and downloaded to the controller 
using the program editor. The 
program editor works with one or 
more units on a multi-axis system. 
QuickControl® enables you to 
concentrate on developing the 
motion control for your project, 
rather than on writing custom 
software. 

 
 
 
Add Commands to Your Program  
Adding commands to a program is 
simple.  Press the ñAddò button and 
select the desired command from an 
easy to read list.   
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Create and Edit Motion Commands  
The command edit dialog boxes allow the 
programmers to create and edit the commands. The 
dialog boxes are designed to make the commands 
simple to understand.  In most cases, setting up a 
command is as simple as filling in a well-defined data 
parameter or selecting an option. 

 
 
 
Monitor Communication Data  
For developers sending commands to a 
servo using a PC, embedded controller, 
or PLC, QuickControl® provides the Data 
Monitor tool.  This tool displays all traffic 
on the communication line.  Logging to a 
text file is available.  Programmers can 
test their own packets using the Custom 
Transmit feature.   
 

Control Panel  
Use the Control Panel to monitor and 
"Jog" the servo.  This allows the 
developer to determine an axis's end 
of travel, range, and acceptable 
acceleration and velocity.  The tool 
displays I/O states, analog input 
voltages, and extended device 
status.  The tool also allows the user 
to set and clear outputs.  To tune the 
PVIA servo loop, the developer can 
initiate motions, view the results on 
the Strip Chart, and modify the 
tuning parameters on the fly.   

 
 
 
Strip Chart  
The Strip Chart tool can be used 
to simultaneously chart up to four 
channels such as "Actual 
Position," "Target Position," 
"Velocity," and "Torque.ò  Data 
can be converted to text or 
imported into a spreadsheet for 
analysis. 
 

 

 

 

 




















































































