
 
 
 
 
 
 

CIHOLAS, Inc is pleased to introduce a 
revolutionary new concept in absolute multiturn 
encoders.  This technology allows for extremely 
durable, reliable, and compact encoders to 
measure the position of a rotating shaft over 
thousands to billions of turns with a resolution of 
less than 1 degree per turn. 

The encoder is perfectly suited to the following 
applications and can be easily customized to meet 
your specific requirements: 

�  Servo Drives 
�  Actuators 
�  Metering and measurement 
�  Industrial equipment 

An ideal use is to put the encoder on a high speed 
motor whose output is geared down to an output 
shaft or link.  The encoder can determine the 
position of the actuator at any time with absolute 
certainty. 

The prototype pictured below was used to 
demonstrate and prove the encoder concept. The 
prototype specifications are as follows: 

       
 
 
 
 
 
 
 
 
 
  

A generic version is planned that will have improved 
performance over the prototype.  The new encoder 
will meet the following specifications:  

�  Turn capacity >19,000,000 revolutions 
�  Resolution per turn ~0.35 degrees (1024 positions) 
�  Total definable positions 19 billion 
�  Repeatability less than 1 degree 
�  Size 2.00” square x 1.00” deep 
�  Interface: RS232 Serial 

The encoder consists of an input shaft, simple spur gears, magnetic sensing elements, and electronics that 
have the following features: 

Absolute: The encoder is a true absolute sensor and does not 
use batteries or other means of maintaining positional 
awareness while not in use.  The sensor reads position 
correctly even if the shaft is moved while powered off.  There 
is no need or requirement to home or calibrate the sensor on 
power up. 

Multiturn : The encoder counts turns of the input shaft, 
potentially up to several billion turns, in a very compact form 
factor. 

Precise: Provides angular position of the input shaft, 
potentially within a degree, over the entire operating turn 
count. 

Accurate: Repeatability and accuracy remain stable 
indefinitely over the life of the sensor. 

Trustworthy: Sensing method has inherent redundancy and 
can detect and warn of sensor malfunction.  The redundant 
mechanisms make it extremely unlikely to produce erroneous 
output.  Not only can the sensor detect a problem with the 
sensing element, but it is also capable of detecting 
mechanical problems such as a stripped gear or broken tooth. 

Electrical: The prototype draws under 0.2 watts. Lower 
power can be achieved if desired. Low EMC footprint, ESD 
and HIRF tolerant, low parts count. 

Robust: Sensing element is non contact, does not suffer from 
occlusion or condensation problems of optical sensors, does not 
suffer from glitches and wear of potentiometer wipers, and does 
not have fine windings that are inherent in the complex drive 
electronics of variable transformers. 

Long Life:  The simple spur gears operate unloaded with a very 
low running torque.  The product life is determined solely by 
gears and bearings which make it easy to provide for any 
specified operating lifetime. 

Environmental: The sensor operates over a wide temperature 
range, potentially qualifiable from -60C to 85C, and is tolerant 
to high thermal gradients. 

Mechanical: Can be packaged in a number of sizes and shapes.  
Flexible orientation. 

Speed: 10,000 RPM, higher speeds possible. 

Reliable: Simple mechanical design and electronics provide 
very high reliability. 

Interface: Sensor is intrinsically digital.  Simulated analog 
outputs (voltage, current, or RVDT) can be generated for 
backwards compatibility if required.  Sensor can be adapted to 
any control network. 

No other absolute encoder technology provides this much capacity in this small a package.  CIHOLAS, Inc can 
work in concert with you to adapt the absolute multiturn rotary encoder to meet your needs mechanically or 
electrically.  To access this outstanding technology please contact Mike Ciholas at 812-962-9408 or 
mikec@ciholas.com. 

�  Turn Capacity >1,000,000 
revolutions 

�  Resolution per turn 6 
degrees (64 positions) 

�  Total definable positions 
~65 million 

�  Repeatability < 8 degrees 

�  Size 2.25” square x 1.00” 
deep 

�  Interface RS232 serial  


