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Abstract This paper proposes the design of a closed-loop stepping motor drive for real-time Ethernet
(RTE), which can be easily applied to a variety of RTE protocols. The proposed design is divided into a
closed-loop step motor drive which can be reused for various types of RTE protocol and RTE module
developed for each specific RTE protocol. It is based on a layered architecture so that the motion control
algorithm can be easily reused independently of the RTE protocol and motion profile. To verify the
proposed design, closed-loop motor drives based on EtherCAT and Mechatrolink III were developed and
their performances were evaluated. Cycle time was measured to verify the real-time communication
performance of the developed EtherCAT and Mechatrolink III based motor drive. As a result, the EtherCAT
was 7.5 times faster than the Mechatrolink III when 32 motor drives were connected.
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Fig. 1. Architecture of the proposed closed-loop stepping
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Fig. 2. Block diagram of the proposed closed-loop
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Fig. 3. Block diagram of interface between motor drive
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Table 1. Proposed common motion interface

Interface _ Description
Write the specific value of the
SetParameter
parameter
GetParameter Read the specific value of the parameter
ServoEnable Servo on/off
AlarmReset Reset the servo alarm
MoveStop Stop the motor with deceleration
EmergencyStop | Stop the motor without deceleration
MoveOrigin Move the motor to origin position

MovePosition Move the motor to specific position

Move the motor to the positive or

MoveToLimit A -
negative limit position
MoveVelocity Move the motor using a specific velocity

Change the target position while the

motor is_running _ _
Chage the target velocity while the

motor is_running

PositionOverride

VelocityOverride
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Table 2. Proposed common parameters

Parameter Unit Description
Target Target position that the drive
e pulse
position should move to
Target Target velocity that the drive
- rpm
velocity should move to after ramp up
Acceleration 2 Conf|ggred acceleration for ramp up
operation
Deceleration 2 Configured dgceleratlon for ramp
down operation
Actual Actual position of the motor
" pulse
position measured by an encoder
Actual Actual velocity of the motor
) rpom
velocity measured by an encoder
Actual 2 Actual acceleration of the motor
acceleration measured by an encoder
Actual Actual deceleration of the motor
. s2
deceleration measured by an encoder
Configuration of the acceleration
AccelCurve - and deceleration curve (S or linear
curve)
Command that the drive should
Command -
execute
Status - Status of the drive including alarms
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