
Chapter 7

Appendix B: Connecting a
stepper motor
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7.1 Introduction

In this appendix we explain how to connect a stepper motor to your DamenCNC
RTR set. This appendix is built up as follows:

• Hardware Connection procedure (both DamenCNC’s stepper
motors as well as other stepper motors)

• Setting the correct motor current

• Testing your stepper motors

7.2 Hardware Connection procedure

There are two options for the stepper motors your system has.

1. You have purchased your steppermotor on www.damencnc.com

2. You have purchased your steppermotor elsewhere

3. You have purchased a DCNC-Driver/Motor Interfacecard

First DamenCNC’s own steppermotors are explained.

1. You purchased your steppermotor on www.damencnc.com
You can now connect the motor by plugging in the 5 pole connector which
is attached to the motor, in to the bus of the RTR system. Each bus has a
name above the bus which indicates the respective axis.

Figure 7.1: Plug in the motor in the respective bus

Note: Make sure only to connect or disconnect a motor when the power of
the RTR is switched off!

51



2. You purchased your steppermotor elsewhere

The drivers which are located inside the RTR system can be schematically
visualized as follows:

Figure 7.2: The lower four cables should be attached to the steppermotor

The four wires of the coils which control the motor are connected to the
5-pole axis bus on the RTR. When viewed from the outside of the RTR
Controller it looks as follows:

Figure 7.3: Terminal 1 and 2 are for the first coil, 3 is the GND, 4 and 5 are
for the second coil

As can be seen from the figure, cable number 1 and 2 are for coil one.
The centre cable (cable number 3) is connected to the Ground of the RTR
system; the shielding of the motor cable must be attached to this terminal.
Be sure to connect the shielding of the cable only to this terminal; i.e. do not
connect the shielding of the cable to the stepper motor itself. Connecting the
shielding on both sides can result in EMC errors, this is due to the ground
loop effect.
Cable number 4 and 5 should be connected to the second coil.
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3. You have purchased a DCNC-Driver/Motor Interfacecard

Figure 7.4: DCNC-Driver/Motor Interfacecard and a 5056 Driver

The CNC-Driver/Motor Interfacecard is the PCB that is integrated in the
RTR system. We also sell it on the webshop as a seperate item. Therefore
we provide some information on how to connect it when you are not using
our RTR system.

• How to connect the powersupply
On the DCNC-Driver/Motor Interfacecard you can see a black terminal
block which as 3 connections. On the PCB there is a text describing
which connection goes where. From left to right GND,Vmot and Earth.
The GND is connected to the Ground of your DC powersupply, often
also indicated as V-. The Vmot is connected to the V+ terminal of
your DC powersupply. And the Earth is connected to the Earth of the
powersupply. If the the powersupply does not have an earth connec-
tion, connect it to the housing or enclosre in which you are assembling
your CNC controller. Please keep in mind that the stepperdrivers can
have different maximum voltages. For example the 5056 has a maxi-
mum of 50V and the 8078 has a maximum of 80V. The voltage that
you connect to Vmot will go to the stepperdrivers, so make sure it does
not exceed the maximum for the drive you are using!

• How to connect the stepperdriver
To make the connection between the interface and the stepperdriver we
sell premade cables in the webshop. If you have purchased a premade
cable. All you need to do is plug it into the 6 pole terminal block of
the driver and the interface. Please keep in mind that the pin outs
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on stepperdrivers will differ. For example the pinouts of the 5056 and
the 8078 are different! When using the incorrect cable, damage to the
system can occur!
If you wish to make your own cable, please see Table 7.1 for the correct
pin numbering

Terminal NR Description Cable Color Connection on Stepperdriver
1 Gnd Black Ground
2 Vmot Yellow Vmot or V+
3 A+ Blue Coil A+
4 A- White Coil A-
5 B+ Brown Coil B+
6 B- Red Coil B-

Table 7.1: Pin numbering of 6 pole terminal on DCNC-Driver/Motor Inter-
facecard

• How to connect the steppermotor
The connection to the steppermotor is the same as has been described
in Figure 7.3, which is on the previous page.
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How to set the correct current on the stepperdrive
Each type of motor has it’s own maximum rated current which can be found
in the datasheet of the specific stepper motor. Each axis(XYZAB) has its own
driver so the current needs to be adjusted for each individual axis(driver).
Its not a problem to use a different driver and motor on each axis. Just be
careful when plugging them in and out that you dont interchange them, since
an incorrect current setting can damage the motor and driver.
The current can be adjusted with the dipswitches found on the stepper-
drivers, inside the RTR system. The drivers have a table with information
on how to set the dipswitches printed on the side. You can also find this
information by looking at the datasheets of the stepperdriver, we have this
on our website for each driver.

DamenCNC recommends that you start from the lowest current setting
on the stepperdrive. This is to prevent any damage to motor and drive
should anything be incorrectly connected. Step by step the current should
be increased, to get more performance from the steppermotor. The testing
procedure that we recommend is indicated in the next section.
Please bear in mind that a DamenCNC Classic RTR set contains a set of
HP5056 drivers, and that a DamenCNC Performance RTR set comes with
HP8078 drivers.

Test Procedure StepperMotors and Current setting
To test your stepper motors.

• Connect the cable to the steppermotor and connector as instructed
above

• The motor is not yet connected to the mechanics of the machine

• Power off the RTR system!

• Plug the connector into the controller, whichever axis you wish to test
(XYZAB)

• Power on your RTR system

• Start the USBCNC software

• Using the arrow keys and PG UP and PG DN on your keyboard you
can individually control each stepper motor.
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• How is the temperature of the steppermotor? It should stay cool (less
than 60 degrees celsius), if the motors gets very hot, the current is set
too high

• When the motor is not connect to a device its not uncommon to have
some vibration

• If the motor stays cool and there are no excessive vibrations, connect
the motor to your machine

• Test run your system, if there is no excessive heat of vibrations power
off the RTR set and increase the current to the next step in the table

• Repeat the above procedure several times, at a certain point, the per-
formance (speed and acceleration) will not increase any further, but
the motor does get hot, at this point you need to go back one current
setting in the table

• It is very common for a motor to be running at at its best at a
much lower current setting than the maximum allowed according to
the datasheet

• If the rotational inertia of the system is much lower than the inertia
of the motor, vibrations will occur when the current is set to a high
value. To prevent vibrations in low inertia systems, decrease the current
setting.

56


