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Application Note #5472 
 

System integration with the DMC-18X0 vs the DMC-18X2  
 
 
On any given motion control application, engineers work to overcome various problems 
through system integration.  These problems may include but are not limited to 
mechanical integration, electrical signal interface and software implementation.  Galil 
Motion Control offers the DMC-18x0 Optima and the DMC-18x2 Econo series motion 
controllers to help engineers solve many complex motion control applications.  Which 
series cont roller an engineer chooses is based in part on the major difference between the 
two controllers; implementation of their digital I/O. 
 
 Both the DMC-18x0 and DMC-18x2 are based on the same processor and 
hardware platform, with the major difference being how the digital I/O interface is made 
with the controller.  The DMC-18x0 Optima series products are designed with opto-
isolators on all digital inputs, including home inputs, over-travel inputs and general 
purpose inputs.  On the DMC-18x2 Econo controllers, these inputs are received through 
TTL buffers.  This difference has a direct impact on the two controller's ability to reject 
electrical noise via input lines.  The opto- isolated inputs of the DMC-18x0 will provide 
significantly higher filtering capacity than the comparable TTL buffers of the DMC-
18x2.   
 
DMC-18x0 Opto-isolation 
Opto-isolation is very effective at filtering noise on inputs due to two main 
characteristics.  One is their noise immunity due to the switching speed of the opto-
coupler.  The opto- isolated input requires a minimum pulse width on that input to 
activate the opto-coupler.  If the pulse or noise spike is narrower than the required 
minimum pulse width, the opto-coupler will not change, resulting in a filtering of the 
higher frequency noise spikes.   
 
The second reason the opto- isolators provide increased noise immunity is their isolation 
of  signals.  Poor grounding practices in a system oftentimes results in ground loops, 
which can give false readings on the inputs.  A ground loop occurs when there are 
multiple paths to ground between various system components.  Electro-magnetic fields 
may then induce currents on these paths, or loops, which leads to potential differences 
between components.  This shifting potential then causes incorrect readings of digital 
signals in the system.   When connected properly, opto- isolation of the digital inputs 
helps avoid creation of these ground loops.  A separate power supply is used on either 
side of the opto- isolator, with no connection between the supplies.  In this way there is 
no path for noise to cross the opto-isolator, and therefore overall noise immunity is 
increased. 
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DMC-18x2 RS-422 Receiver 
The DMC-18x2 inputs are not as effective at reducing noise as the opto- isolated inputs of 
the DMC-18x0.  The DMC-18x2 provides high impedance inputs through the use of RS-
422 receivers.  The digital inputs are connected to the positive side of the receiver, with 
the negative side biased at a 1.7V reference.  When a signal is input to the controller, it is 
compared against the reference and the reading is set based on that comparison.  The RS-
422 receivers are very fast inputs, which permits narrow pulses to pass through and may 
result in false reads on those inputs.  There is no separation of supply grounds as with 
opto-isolators, so there is a greater chance for ground loops to be created in the system.  
For example, if the sensors to be read by the input are powered by an external supply 
rather than the PC supply (DMC-18x2 reference), there is the possibility that a potential 
difference between the two could create a false input read.  Special care must be taken to 
prevent this scenario. 
 
 Both the DMC-18x0 and the Accelera DMC-18x6 have all the benefits of opto-
isolation, and therefore provides the best noise immunity within a system.  This, 
however, comes at an increased unit cost.  The DMC-18x2 Econo series controller does 
not offer the same noise immunity, but is designed as a very cost effective solution for 
OEM customers.  With some simple external signal conditioning and proper grounding, 
the DMC-18x2 can be a very cost effective, noise immune control package. 
 
 
 
 
 
 
 
 
 
 


