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1. Introduction 
DMX-ETH is an integrated stepper controller + driver + motor motion product.      
Communication to the DMX-ETH can be established over Ethernet.  It is also 
possible to download a stand-alone program to the device and have it run 
independent of a host. 
 
Windows and Linux drivers as well as sample source code are available to aid 
you in your software development.  

1.1. Features 
- 10Mbps Ethernet communication  

• ASCII 

• TCP/IP 
- A/B/Z differential encoder  

• StepNLoop closed loop control (position verification) 

• 1000 line incremental encoder (4000 counts/rev with 4x 
quadrature decoding) 

- Opto-isolated I/O 

• 2 x inputs 

• 2 x outputs 

• +Limit/-Limit/Home inputs 
- Homing routines: 

• Home input only (high speed) 

• Home input only (high speed + low speed) 

• Limit only 

• Z-index encoder channel only 
• Home input + Z index encoder channel 

- S-curve or trapezoidal acceleration profile control 
- On-the-fly speed change 
- Stepper driver 

• 12-48 VDC 

• 3.0 Amp max current setting (peak current) 

• 2 to 500 micro-step setting 
• 1 MHz max pulse support 

- Stepper motor 

• NEMA 17/23 motor sizes available in different stack sizes 
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1.2. Part Numbering Scheme 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
Contacting Support 
For technical support contact: support@arcus-technology.com. 
Or, contact your local distributor for technical support. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

DMX-ETH -      -          

Motor Stack Size 
 2 � Double 
 3 � Triple 
 

Motor Frame Size 
17 � NEMA 17 Motor 
23 � NEMA 23 Motor 
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2. Electrical and Thermal Specifications 
 

Parameter Min Max Units 

Main Power Input  
 

+12 +48 V 

- 3.0 A 

Digital Inputs 
(DI, Home, Lim, Latch) 

+12 +24 V 
- 45 mA 

Digital Outputs (DO)  
- +24 V 

- 901 mA 

Operating Temperature 2 -20 80 °C 

Storage Temperature 2 -55 150 °C 
 

Table 2.0 
 

1 A current limiting resistor is required. 

2 Based on component ratings. 
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3. Dimensions 

3.1. DMX-ETH-17 

 
 

Figure 3.0 

                        

NEMA 17 Models L (inches) 

DMX-ETH-17-2 (double stack) 1.58 

DMX-ETH-17-3 (triple stack) 1.89 

 
Table 3.0 
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3.2. DMX-ETH-23 

 
 

Figure 3.1 

 
 

NEMA 23 Models L (inches) 

DMX-ETH-23-2 (double stack) 2.20 

DMX-ETH-23-3 (triple stack) 2.99 

 
Table 3.1 
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4. Connectivity 

            
Figure 4.0        

4.1. 4-Pin Connector (5.08mm) 
 
Pin # In/Out Name Description 

1 I GND Ground 

2 I V+ Power Input +12 to +48VDC 
 

Table 4.0 
 
Mating Connector Description:   2 pin 0.2� (5.08mm) connector   
Mating Connector Manufacturer:   On-Shore 
Mating Connector Manufacturer Part: 1EDZ950/2   
 

1 Other 5.08mm compatible connectors can be used. 
 

 

 
Figure 4.1        

 

 
 
 
 
 
 

1 

1 

2 

13 

14 
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4.2. 14-Pin Connector (2mm) 
 
Pin # Wire Color In/Out Name Description 

1 
Orange 

I OPTO 
+12 to +24VDC opto-supply input � used 
for limit, home, latch, and digital inputs 

2 
Orange 

I OPTO 
+12 to +24VDC opto-supply input � used 
for limit, home, latch, and digital inputs 

3 Yellow/Orange I LATCH Latch input 

4 White I HOME Home input 

5 Yellow/White I -LIM Minus limit input 

6 Yellow I +LIM Plus limit input 

7 Brown/Yellow I DI1 Digital Input 1 

8 Brown/Yellow I DI2 Digital Input 2 

9 Black/Yellow O DO1 Digital Output 1 

10 Black/Yellow O DO2 Digital Output 2 

11 Gray NC NC Not Connected 

12 Gray NC NC Not Connected 

13 Gray NC NC Not Connected 

14 Gray NC NC Not Connected 

 
Table 4.1 

 
Mating Connector Description:     14 pin 2mm dual row connector 
Mating Connector Manufacturer:     HIROSE 
Mating Connector Housing Part Number:   DF11-14DS-2C 
Mating Connector Pin Part Number:      DF11-2428SC 
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4.3. DMX-ETH Interface Circuit 
 

 
 

Figure 4.2 
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4.4. Digital Inputs 
Figure 4.3 shows the detailed schematic of the opto-isolated limit, home, and 
general purpose inputs. All opto-isolated digital inputs are NPN type. 
.   

 
Figure 4.3 

 

The opto-supply must be connected to +12 to +24VDC in order for the limit, 
home, and digital inputs to operate. 
 
When the digital input is pulled to ground, current will flow from the opto-supply to 
ground, turning on the opto-isolator and activating the digital input. 
 
To de-activate the input, the digital input should be left unconnected or pulled up 
to the opto-supply, preventing current from flowing through the opto-isolator. 
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4.5. Digital Outputs 
Figure 4.4 shows an example wiring to the digital output.  All opto-isolated digital 
outputs will be PNP type. 
 

 
Figure 4.4 

 

The opto-supply must be connected to +12 to +24VDC in order for the digital 
outputs to operate. 
 
When activated, the opto-isolator for the digital output pulls the voltage on the 
digital output line to the opto-supply. The maximum source current for digital 
outputs is 90mA.  Take caution to select the appropriate external resistor so that 
the current does not exceed 90mA.   
 
When deactivated, the opto-isolator will break the connection between the digital 
output and the opto-supply.  
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5. Stepper Motor Driver Overview 

5.1. Microstep 
The standard DMX-ETH motor is a 1.8 degree motor, which translates to 200 full 
steps per revolution. These steps can be divided with microstepping to increase 
position resolution. DMX-ETH comes with bipolar step motor and has 
configurable microstep setting range from 2 to 500 microsteps. 

5.2. Driver Current  
The DMX-ETH will have a maximum rated driver current that is dependent on the 
stack size of the motor. See table 5.0 for details. 
 
Setting the driver current higher than the maximum rated current will overheat the 
motor and driver and potentially damage the unit.  It is recommended to use a 
current setting that is in the range of 60-80% of the maximum rated current for 
the motor. 
 
DMX-ETH has configurable current setting from 100mA to 3.0A.  Driver current is 
set to the "Run Current" setting whenever the motor is moving.  Similarly, the 
driver current is set to the "Idle Current" setting when the motor is idle for a 
period of time longer than the "Idle Time" setting.  See section 7.17 for more 
details regarding the available driver settings. 
 
The Run Current and the Idle Current should not go over the maximum rated 
current for each motor size.  Use table 5.0 as a reference on maximum rated 
current setting. 
   

Product 
Maximum Peak Rated 
Driver Current Setting 

(Amp) 
DMX-ETH-17-2 1.7 

DMX-ETH-17-3 2.0 

DMX-ETH-23-2 3.0 

DMX-ETH-23-3 3.0 
 

Table 5.0 

5.3. Operating Temperature 
Electronic components used in the DMX-ETH have a maximum ambient 
operating temperature of 85 C. DMX-ETH electronics are potted with heat-
conductive compound to the housing to evenly distribute the heat and reduce any 
hot spots in the driver.  The housing also has integrated fins to better dissipate 
the heat.   
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DMX-ETH should be mounted securely to a metallic bracket that can also act as 
a heat-sink.  During operation, the step motor section typically becomes hotter 
than the driver section.  Having the step motor mounted to a heat sink will help 
dissipate the heat generated by the step motor. 
 
DMX-ETH mounting orientation should be such that the fins are oriented 
vertically for better convection and heat dissipation.  See Figure 5.0 below. 
 

 
Figure 5.0 

 
 

DMX-ETH has a temperature sensor to detect over heating of the driver.  
Temperature sensing is done only when the driver is enabled.  When the 
temperature goes over the over-temperature alarm value 70 C, the Alarm Output 
is turned on.  If the temperature goes below the 68 C, the alarm output is turned 
off.  If the temperature goes over 75 C, the driver is automatically turned off and 
remained off until the temperature goes below 68 C.   
 
For details on the over temperature alarm, see Figure 5.1. 
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Figure 5.1 

5.4. Stepper Motor Specifications 

Following chart shows the specifications of standard step motors used for DMX-
ETH products. All standard DMX-ETH step motors are 1.8 degree bi-polar step 
motors. 
 

NEMA 
Size 

Stack 
Size 

Max Amp / 
Phase 

Resistance 
/ Phase 

Inductance 
/ Phase 

Inertia 

17 
Double 1.7A 1.5 � 3.0 mH 0.28 oz-in2 

Triple 2.0A 1.4 � 2.7 mH 0.37 oz-in2 

23 
Double 2.8A 0.9 � 2.5 mH 1.64 oz-in2 

Triple 2.8A 1.13 � 3.6 mH 2.62 oz-in2 

 
Table 5.1 

 

NEMA 
Size 

Stack Size 
Max Axial 

Force 
Max Radial 

Force 

17 
Double 15N 10N 

Triple 15N 10N 

23 
Double 15N 75N 

Triple 15N 75N 

 
Table 5.2 
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5.5. Stepper Motor Torque 
The torque output of the DMX-ETH will vary depending on the supply voltage, 
driver current, motor type, and target speed of the motor.  
 
Increasing the drive current will increase the torque output, however the 
operating temperature will also increase. While decreasing the drive current will 
reduce the torque output, it will help reduce the operating temperature as well. 
Each application will need to adjust this setting to find the desired driver output. 
 
Using a higher voltage to power the DMX-ETH will allow the motor to run at 
faster speeds. Note that increasing the voltage will not increase the maximum 
holding torque of the motor.  
 
Stepper motors in general will drop off in torque as the target speed of the motor 
is increased. The following torque curve shows the expected torque output based 
on the motor speed of the DMX-ETH. 

 
Figure 5.2 

 



   

DMX ETH Manual page 19 rev 1.19 

 
 

Figure 5.3 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

DMX ETH Manual page 20 rev 1.19 

6. Communication Interface 

6.1. Typical Ethernet Setup 
DMX-ETH can connect to the computer directly or through a network. See figure 
6.0 for point-to-point wiring and figure 6.1 for network wiring. 
 
6.1.1. Point-to-point  
The Ethernet connection is made directly from the computer to the DMX-ETH 
with a cross-over cable. 

 
Figure 6.0 

 

6.1.2. Network-based 
The Ethernet connection is made from the computer to an Ethernet Hub and then 
to the DMX-ETH. 

 
 

Figure 6.1 
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6.2. Ethernet Communication Protocol 
DMX-ETH uses 10Mbps Ethernet ASCII communication over TCP/IP. 
 
Communication between the PC/PLC and DMX-ETH is done using standard 
socket programming. 
 
6.2.1. Socket Settings 
Port:  5001 
 
6.2.2. ASCII Protocol 

Sending Command 
ASCII command string in the format of  

  [ASCII Command][NUL]   
[NUL] character has ASCII code 0. 

 
 Receiving Reply 

The response will be in the format of 
[Response][NUL] 

    [NUL] character has ASCII code 0. 
 

Examples: 
For querying the x-axis polarity 

Send:  POL[NUL] 
Reply: 7[NUL] 
 

For jogging the x-motor in positive direction 
Send:  J+[NUL] 
Reply: OK[NUL] 
 

For aborting any motion in progress 
Send:  ABORT[NUL] 
Reply: OK[NUL] 
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6.2.3. IP Address 
Set the IP address of the DMX-ETH module using the IP command. See default 
IP/socket settings below: 
 
IP:  192.168.1.250 
Port:   5001 
 
Note: To begin communication with a factory default device, configure the PC 
control panel with the following settings: 
  IP = 192.168.1.xxx 
  Subnet Mask = 255.255.255.0 
See sample configuration below: 
 

 
 

Figure 6.2 
 

6.2.4. Changing the IP Address 
DMX-ETH provides the user with the ability to set the device IP of the module. 
 
To write the values to the device�s flash memory, use the STORE command. 
After a complete power cycle, the new IP will be written to memory. Note that 
before a power cycle is completed, the settings will not take effect. 
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7. General Operation Overview 
Important Note: All the commands described in this section are defined as 
ASCII or standalone commands.  ASCII commands are used when 
communicating over Ethernet. Standalone commands are using when writing a 
standalone program onto the DMX-ETH. 

7.1. Motion Profile and Speed 
By default, a trapezoidal velocity profile is used.  See Figure 7.0. 

 
Figure 7.0 

 

S-curve velocity profile can also be achieved by using the SCV=1 command, as 
shown in Figure 7.1. 

 
Figure 7.1 
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Once a typical move is issued, the motor will immediately start moving at the low 
speed setting and accelerate to the high speed. Once at high speed, the motor 
will move at a constant speed until it decelerates from high speed to low speed 
and immediately stops.  
 
High speed and low speed are in pps (pulses/second).  Use the HSPD and 
LSPD commands to modify the high speed and low speed settings. Depending 
on the voltage, current, motor type, and acceleration value, the maximum 
achievable speed will vary.   

 

Acceleration and deceleration time is in milliseconds. Use the ACC command to 
access the acceleration setting and the DEC command to access the 
deceleration setting. By default, the acceleration setting will be used for both the 
acceleration and deceleration in the motion profile. In order to decelerate using 
the value set in the DEC parameter, set the EDEC setting to 1. 
 
The minimum and maximum acceleration/deceleration values depend on the 
high speed and low speed settings.  Refer to Table A.0 and Figure A.0 in 
Appendix A for details. 
 
ASCII HSPD LSPD ACC DEC EDEC SCV 
Standalone HSPD LSPD ACC DEC - SCVX 

7.2. On-The-Fly Speed Change 
An on-the-fly speed change can be achieved at any point while the motor is in 
motion. In order to perform an on-the-fly speed change, s-curve velocity profile 
must be disabled.   
 
Before an on-the-fly speed change is performed, the correct speed window must 
be selected.  To select a speed window, use the ASCII command SSPDM or the 
standalone command SSPDMX.  Choosing the correct speed window will 
depend on the initial target speed and the final target speed. Both speeds will 
need to be within the same speed window.  
 
The speed window must be set while the motor is idle. Refer to Appendix A for 
details on the speed windows. 
 
Once the speed window has been set, an on-the-fly speed change can occur 
anytime the motor is in motion. The ASCII command SSPD=[speed] or the 
standalone command SSPDX=[speed] can be used to perform the actual speed 
change. 
 
For non on-the-fly speed change moves, set the speed window to 0. 
 
ASCII SSPD SSPDM 
Standalone SSPDX SSPDMX 
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7.3. Position Counter 

DMX-ETH has 32 bit signed step position counter.  Range of the position counter 
is from �2,147,483,648 to 2,147,483,647.  Get the current step position by using 
the PX command.  
 
The PX command can also be used to manually set the position of the motor. If 
the motor is moving while an attempt is made to set the position, an error will be 
returned and the position will remain unchanged. 
 
Similarly, the DMX-ETH also has a 32 bit signed encoder position counter. The 
built in encoder will have a resolution of 1000 counts/revolution. With quadrature 
decoding, the resolution is increased to 4000 counts/revolution. Use the EX 
command to read and set the encoder position.  
 
When StepNLoop closed-loop control is enabled, the EX command returns the 
encoder position and the PX command returns the real-time target position of the 
motor. 
 
When StepNLoop closed-loop control is disabled, the EX command returns the 
encoder position and the PX command returns the step position. See section 
7.16 for details on the StepNLoop feature. 
 

ASCII PX EX 
Standalone PX EX 

7.4. Motor Power 
Using the EO command, the motor power can be enabled or disabled.  By 
default, the enable output is turned off at boot-up. 
 
The initial state of the enable output can be defined by setting the EOBOOT 
register to the desired initial enable output value. The value is stored to flash 
memory once the STORE command is issued. 
 
ASCII EO EOBOOT 
Standalone EO - 

7.5. Jog Move 
A jog move is used to continuously move the motor without stopping.  Use the 
J+/J- command when operating in ASCII mode and the JOGX+/JOGX- in 
standalone mode. Once this move is started, the motor will only stop if a limit 
input is activated during the move or a stop command is issued. 
 
If a motion command is sent while the controller is already moving, the command 
is not processed.  Instead, an error response is returned. See table 9.1 for details 
on error responses. 
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ASCII J[+/-] 
Standalone JOGX[+/-] 

7.6. Stopping the Motor 
When the motor is performing any type of move, motion can be stopped abruptly 
or with deceleration.  It is recommended to use decelerated stops so that there is 
less impact on the system.  To stop abruptly, use the ABORT command in ASCII 
mode and ABORTX in standalone. The ASCII command STOP, and standalone 
command STOPX, can be used to stop the motor with deceleration. 
 
ASCII STOP ABORT 
Standalone STOPX ABORTX 

7.7. Positional Moves 
Positional moves are used to move the motor to a desired position.  The 
X[target] command should be used make positional moves.  
 
When StepNLoop is enabled, the target position in positional moves will be in 
units of encoder counts. When StepNLoop is disabled, the target position will be 
in units of motor steps. See section 7.15 for details on the StepNLoop feature. 
 
The DMX-ETH also has the ability to move in an absolute or incremental mode. 
Absolute move mode will move the motor to the target position, while incremental 
move mode will increment the current position by the target position. The INC 
and ABS commands set the move mode. Use the MM command to read the 
current move mode. If the MM command returns 0, the motor is in absolute 
mode. A value of 1 will indicate the motor is in increment mode. 
 
If a motion command is sent while the controller is already moving, the command 
is not processed.  Instead, an error response is returned. See table 9.1 for details 
on error responses. 
 
ASCII X[pos] INC ABS MM 
Standalone X[pos] INC ABS - 

7.8. On-The-Fly Target  Position Change 
On-the-fly target position change can be achieved using the T[value] command.  
While the motor is moving, T[value] will change the final destination of the motor.  
If the motor has already passed the new target position, it will reverse direction 
when the target position change command is issued. 
 
If a T command is sent while the controller is not performing a target move, the 
command is not processed.  Instead, an error response is returned. See table 9.1 
for details on error responses. 
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ASCII T[pos] 
Standalone - 

7.9. Homing 
Home search routines involve moving the motor and using the home, limit, or Z-
index inputs to determine the zero reference position.  Five different types of 
homing routines are available. 
 
The homing routines that involve a decelerated stop will result in a final position 
that is non-zero. In this case the zero reference position will be the position 
where the deceleration occurred. The ASCII command RZ=1 can be used to 
perform an automated return to the zero reference position after the deceleration 
is complete. 
 
If a motion command is sent while the controller is already moving, the command 
is not processed.  Instead, an error response is returned. See table 9.1 for details 
on error responses. 
 
7.9.1. Home Input Only (High Speed Only) 
Use the H+/- command for ASCII mode or the HOMEX+/- command for 
standalone mode. Figure 7.2 shows the homing routine. 

 
Figure 7.2 

 
A. Starts the motor from low speed and accelerates to high speed in search 

of the home input. 
B. As soon as the home input is triggered, the position counter is reset to 

zero and the motor begins to decelerate to low speed.  As the motor 
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decelerates, the position counter keeps counting with reference to the 
zero position. 

C. Once low speed is reached, the motor stops.  The position is non-zero 
however the zero position is maintained. If RZ=1, the motor will return to 
its actual zero position. 
 

ASCII H+/- RZ 
Standalone HOMEX+/- - 
 
7.9.2. Home Input and Z-index  
Use the ZH+/- command for ASCII mode or the ZHOMEX+/- command for 
standalone mode. Figure 7.3 shows the homing routine. 
 

 
Figure 7.3 

 
A. Issuing the command starts the motor from low speed and accelerates to 

high speed in search of the home input. 
B. As soon as the home input is triggered, the motor decelerates to low 

speed 
C. Once low speed is reached, the motor begins to search for the z-index 

pulse. 
D. Once the z-index pulse is found, the motor stops and the position is set to 

zero. 
 

ASCII ZH+/- 
Standalone ZHOME+/- 
 
 
 
 



   

DMX ETH Manual page 29 rev 1.19 

7.9.3. Home Input Only (High Speed and Low Speed)  
Use the HL+/- command for ASCII mode or the HLHOMEX+/- command for 
standalone mode. Figure 7.4 shows the homing routine.  

 
Figure 7.4 

 
A. Starts the motor from low speed and accelerates to high speed in search 

of the home input. 
B. As soon as the home input is triggered, the position counter is reset to 

zero and the motor immediately stops. 
C. The motor moves at low speed in the reverse direction until the home 

input has been cleared. 
D. Once the home input is cleared, the motor will continue to move in the 

reverse direction by the amount defined by the home correction amount 
(HCA). It will ramp up to high speed for this movement.   

E. The motor is now past the home input by the amount defined by the home 
correction amount (HCA).  The motor now moves back towards the home 
switch at low speed. 

F. The home input is triggered again, the position counter is reset to zero and 
the motor immediately stops. 

 
ASCII HL+/- HCA 
Standalone HLHOMEX+/- - 
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