
1.
 

Introduction
 

The EM415S

 

is a new digital stepper drive based on Leadshine’s widely implemented DM stepper drives (10+ millions 

of units in field). While retaining features of simple design, easy setup, high precision and reliab ility, Leadshine has 

also upgraded it by adopting the latest stepper control technology and added additional advanced features for better 

torque (10-25%), quicker response time, control command smoothing, easy self-test, etc.
  

The EM415S
 

is able to power 2
 

phase (1.8°) and 4 phase (0.9°) stepper motors smoothly with very low motor heating 

& noise. It can take 18-36VDC supply voltage and output 0.3
 

to 1.5A current. All the micro step and output current 

configurations can be easily done via built in DIP switc hes. Its control type (step & direction or CW/CCW) and 

command smooth filtering can also be configured via DIP switches. Therefore, the EM415S
 
is an ideal choice for 

many applications requiring simple step & direction or CW/CCW control of NEMA 8, 11, 14 and 17
 
stepper motors.

 

1.1
 

Features
 

�
 

Step & direction (PUL/DIR) or CW/CCW (double pulse) control
 

�
 

18-36VDC supply voltage
 

�
 

200 KHz
 

max pulse input frequency
 

�
 

16 micro-step resolutions of 200-25,600 via DIP switches
 

�
 

8 output current settings of 0.3
 

–
 

1.5A
 

via DIP
 

Switches
 

�
 

Configurable control command smoothing
 

for performance excellence
 

�
 

Automatic idle
 

current reduction
 

to 50% or 90%
 

�
 

Convenient self-test for easy diagnosis
 

�
 

Automatic self-configuration to match
 

wide-range NEMA 8, 11, 14 and 17
 
stepper motors

 

� Anti-Resonance for optimal torque, extra smooth motion, low motor heating and noise 

� Soft-start with no “jump” when powered on 

� Optically isolated inputs 

� Fault output 

� Over-voltage and over-current protections 

� CE certified and RoHS compliant 

1.2 Applications 

The EM415S stepper drive is designed to power 2 phase (1.8°) or 4 -phase (0.9°) NEMA 8, 11, 14 and 17  hybrid 

stepper motors. It can be adopted in many industries (CNC machinery, electronics, medical, automation, packaging…) 

for applications such as 3D printer , automation machines , medical machines , laser cutters, X-Y tables , labeling  

machines, pick-place devices , etc. Its excellent performance, simple design, and easy setup features make EM415S  

ideal for many step & direction control type applications. 
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7.5 No Auto Tuning Configuration  (SW11)  

EM415S  can configure itself with the best match to  the driven stepper motor for optimal performance . This feature 

may need to be disabled for some applications or when it  is  used to drive a specially designed  stepper  motor. To do that,  

set the DIP switch SW11 to  ON position  and the drive will be set to its default settings.  

7.6 Alarm Output Configuration   (SW12)  

DIP switch SW12  is used to configure  the impedance state  of alarm  output  (fault output). At OFF position  (default)  the 

resistance between ALM+ and ALM-  is set to low impedance in normal operation, and will change to high  impedance  
when the drive  goes into over-voltage or over-current protection. When SW12 is set to  ON position, that resistance will 

be set to
 
high

 
impedance in normal condition

 
and changed to

 
low

 
impedance under error protections.

 

7.7
 
Pulse Edge Configuration

 
(SW13)

 

DIP switch SW13
 
is used to configure

 
which voltage

 
edge

 
will activate

 
a pulse

 
signal. Set

 
it

 
to OFF position (default) 

means
 
that a pulse is

 
activated at voltage rising edge, and ON

 
position

 
means a pulse is activated at

 
falling edge.

 
Make 

sure this
 
setting will match the pulse generator (controller, PLC, etc.)

 

7.8
 
Control

 
Mode

 
Configuration (SW14)

 

DIP switch SW14 is used to configure the control
 

mode
 

of EM415S. By default it
 

is
 

set to OFF position for single 

pulse
 
(step & direction, or pulse & direction) control. To change the control model to

 
double pulse (CW/CCW)

 
control 

type, set
 
its

 
position to OFF.

 
7.9

 
Shaft Lock Configuration (SW15)

 
Use DIP switch SW15 to set shaft lock mode when EM415S

 
is disabled (read

 
ENA+ and ENA-

 
explanation of control 

connector

 
for how to disable

 
EM415S).

 
Set it to

 
OFF position (default) for no motor shaft lock

 
(free spin)

 
when drive 

disabled. Set it to ON position for motor shaft lock.

 
7.10

 

Self-Test Configuration

 

(SW16)

 
For test and system diagnosis purpose, EM42 is featured with

 

Self-Test. Anytime DIP switch SW16 is switched to ON 

position, the drive will automatically rotate

 

the

 

driven stepper

 

motor back and forth

 

for

 

one round

 

in each direction.

 

Set 

this switch position to OFF for normal operation.

 

8. Wiring Notes

 
�

 

In order to improve anti-interference performance of the drive, it is recommended to use twisted pair shield cable.

 �

 

To prevent noise incurred in PUL/DIR signal, pulse/direction signal wires a nd motor wires should not be tied up 

together. It is better to separate them by at least 10 cm;

 

otherwise the disturbing signals generated by motor will 

easily disturb pulse direction signals, causing motor position error, system instability and other failures.

 �

 

If only one power supply serves multiple EM415S

 

drives, separately connecting the drives to the power supply is 

recommended instead of daisy-chaining.

 �

 

It is prohibited to pull and plug connector P4

 

while the drive is powered ON, because there is high

 

current flowing 

through motor coils (even when motor is at standstill). Pulling or plugging connector P4

 

with power on will cause 

extremely high back-EMF voltage surge, which may damage the drive.



9. Typical Connection 

A complete stepping system should in clude stepping motor, stepping drive, power supply and controller (pulse 

generator). A typical connection is shown as figure 11.  
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Figure 12  Typical connection 

10. Sequence Chart of Control Signals 

In order to av oid some fault operations and deviations, PUL, DIR and ENA should abide by some rules, shown as 
following diagram: 

    

Figure 13 Sequence chart of control signals 

Remark: 



Priority
 

Time(s) of 

Blink
 

Sequence wave of red
 
LED

 
Description

 

1st

 
1

  

Over-current protection
 

activated when peak 

current exceeds the limit.
 

2nd

 
2

 
 

Over-voltage protection
 

activated when drive 

working voltage is greater than 40VDC
 

Figure 14
 

Error Protections
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