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1. Introduction 
Stemo4 is a user programmable stepper motor driver designed for two phase (bipolar) 
stepper motors. The programming feature provides driver the ability to run by itself by means 
of a user-written program. Programming Language is specially developed for the driver and 
is managed to download to driver by Windows based PC program. Digital inputs, digital 
outputs and analog inputs needed for such a task are available on the driver. This language, 
beside motor motion special commands, contains features such as logical comparison, 
checking inputs and outputs, arithmetic calculations, jump command, analog input 
evaluation, automatic rationing ability for the analog inputs and others that are compulsory in 
a programming language. In this way, users have the unlimited control facility over the 
machine using only the driver and no other controller. 
 
If wanted, the driver can also be used with the traditional pulse/direction mode. In this case, 
the pulse and direction signals needed are given by an external controller. Motor current and 
motor micro-step adjustment can be done using dip switches located on the driver. 
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OFF ON 

 Programming Mode.  

 Command/respond mode 
MODBUS 

Pulse / Direction mode 

2. Selection of Working Mode 
The driver has three basic working modes: 

  Programmable mode: User-written program is permitted. User downloads their program 
to the driver using USB or RS485 port. Connection to the computer is not required after 
the download procedure. Driver operates on defined work in the user-written program on 
every startup. Pulse and direction signals required for motor motion are produced by the 
driver itself.  

 Command/response mode: In this mode, driver can be controlled by commands given 
through the communication port without the need of the user-written program. 
Communication port can be USB or RS485. There are predefined commands for motor 
motion and motor current adjustments.  
 
Alternatively, this mode enables to control of driver through MODBUS registers with an 
operator panel (HMI) or a PLC that support MODBUS-RTU protocol. Control over the 
motor is provided by specially assigned MODBUS addresses. Pulse and direction signals 
required for the motor motion are produced by the driver itself.  
For more detailed description, refer to “Command/response Mode” 

 
To make the Command/response mode work correctly, there should be no user 
program installed on the driver. In order to do this, a blank program page should be 
opened on the PC interface program and it should be downloaded on the driver. 
 

  Pulse/Direction mode: Motor motion is managed by the external controller. Pulse and 
direction signals should be provided externally. In this mode, motor current is determined 
with SW2 switch and micro-step selection is determined with SW1 switch. For more 
detailed description , refer to “Pulse/Direction Mode” 

 

SW1-4 affects the working mode.                

                                                                                

                                  

 

 

 

 

 
 

3. Communication Connections 
USB and RS-485 are two types of communication ports available for the driver.  

 USB port  
It is used for connecting with the PC interface program. USB connector is USB-B type. To 
establish USB connection “usb driver” should be installed on your PC.(“Usb driver” can be 
downloaded from www.eldes.com.tr or www.otkon.com.tr .)  

When the USB cable is plugged in, COM number “STMicroelectronics Virtual COM Port 
(COMxx)” appears in the PC COM ports list. This connection should be established by 

http://www.eldes.com.tr/
http://www.otkon.com.tr/
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1-2-3 MODBUS ID 

RS-485 Connector 

Rx/Tx - A 

Rx/Tx - B 

GND 
 Speed  : 9600 b/s 

 Data bits  : 8 

 Stop bit  : 1 

 Parity bit : None 

 

SW3-4 enables line 

terminating resistor. 

  

RS-485 Bus 

ON OFF 

ENABLED DISABLED 

entering this number to the COM port selection in the PC interface program. All programming 
and monitoring operations can be done with the interface program. Command/Response 
style work can also be done. There is no baud rate adjustment in the USB connection. 
MODBUS protocol in the driver is also supported by the USB port. 
 

 RS-485 port 
It is possible to connect devices such as Operator panel with MODBUS-RTU support, HMI 

and PLC with RS-485 port. One or more drivers can be connected to a communication 

network using RS-485 bus. Up to eight drivers are supported. MODBUS ID (device number) 

of the driver is determined by SW3 switch. Predefined special registers are used during 

MODBUS query. Driver behavior can be controlled with data which are written and read from 

these addresses. MODBUS addresses are explained in 

“STEMO4_MODBUS_MEMORY_MAP.xlsx” file. 

 
SW3-1 SW3-2 SW3-3 MODBUS ID 

ON ON ON 1 

OFF ON ON 2 

ON OFF ON 3 

OFF OFF ON 4 

ON ON OFF 5 

OFF ON OFF 6 

ON OFF OFF 7 

OFF OFF OFF 8 

 
 
RS-485 Electrical connections 
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Motor 

DC Güç Kaynağı 

(12V ile 48V aralığında) 

  

B coil 
A coil 

B coil 

A coil 6-ends motor 

A 

A 

B B 
Center tipped ends 

not used 

8-ends motor 

The same group 

coils connected 

serially 

A 

A B B B coil 

A coil 

8-ends motor 

A 

A B B B coil 

A coil 

The same group 

coils connected 

parallel 

4. Motor Connections and Driver Power 
The driver is designed for two phase stepper motors. Stepper motor coils are connected as 
shown in the picture.  

         Make sure to cut off the power of the driver while connecting the motor ends. 

 

 

 

 

 

 

 

 

 

 

 

A and B coils for the stepper motor can be manufactured as separated coils. Several different 
connection types are shown below. Motor manufacturer datasheet should be checked to establish the 
correct connection. 

 
If the rotation direction of motor is the opposite of expected direction, crossing the A 
and A' ends of the motor connections is enough to reverse direction. 
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PNP CONNECTION 

1 

3 
4 
5 
6 
7 
8 

2 

10 

11 

26 

5V ~ 24V 

GND 

input-1 

input-8 

External circuit 

NPN CONNECTION 

1 

3 
4 
5 
6 
7 
8 

2 

10 

26 

5V ~ 24V 

GND 

input-1 

İnput-8 

External circuit 

5. Input-Output signal connections 
 

26-pin Connector Description 

Pin 
No 

Description Signal 
type 

Pin No Description Signal 
type 

1 Digital input-1 I 14 5V output. 
Potentiometer/Sensor feed 

P 

2 Digital input-2 I 15 Digital output-3 O 

3 Digital input-3 I 16 -  

4 Digital input-4 I 17 -  

5 Digital input-5 I 18 Direction signal (-) I 

6 Digital input-6 I 19 24 V output. ( 200 mA-max) 
Sensor feed. 

P 

7 Digital input-7 I 20 -  

8 Digital input-8 I 21 Pulse signal (-) I 

9 Direction signal(+) I 22 Pulse signal (+) I 

10 Common ends of inputs I 23 5V output. 
Potentiometer/Sensor feed 

P 

11 GND P 24 Analog input-2 A 

12 Digital output-1 O 25 Analog input-1 A 

13 Digital output-2 O 26 GND P 

Signal type A: Analog signal,  I: Driver input,  O: driver output,  P: Power  

 

5.1 Digital Inputs 
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13 
12 

26 

24V 
GND 

15 

output-1 
output-2 

output-3 

Load 

Load current: 50 mA (max)  

Driver internal circuit 

output voltajı: 24V  

25 

14 

26 

GND 

23 

Analog-1 

5V 

Potentiometer 

Analog-2 24 

5Kohm(minimum) 

POTENTIOMETER 

25 
26 

GND 

Analog-1 

Analog-2 24 

0-5V signal 

5.2 Digital Outputs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3 Analog Input / Potentiometer Connection 
Analog inputs are signal inputs that are used when continuous adjustments such as velocity 
and position are needed. Voltage between 0-5V can be applied. An easy method of applying 
analog input is connecting a potentiometer. Required voltage for the potentiometer is 
provided by the driver. 

   

 
Analog inputs are automatically scaled to predefined number which corresponds to process’s 
control value such as speed, position, length, etc. For example, assume that the analog input 
is used for velocity adjustment and 200 rpm is assigned to the maximum value of this input in 
the program. After this description, the operation is done by adjusting the value read from 
analog input automatically according to the determined maximum value. If half of the value is 
obtained from the analog input, motor velocity will be adjusted to 100 rpm automatically. 
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6. Pulse / Direction Mode 
If the stepper motor is moving according to square wave signals applied to pulse input and 

direction input which are externally supplied, this is called as pulse/direction mode operation. 

Some settings are required for the driver to adjust the motor phase current and micro-step 

value that define the amount of motion. These settings are done by using the dip switches on 

the driver according to the type of motor and application method of pulse/direction signal. 

The speed of motion, amount of motion and direction are responsibility of the external 

controller. 

 

 

 

(*)  for 1.8° stepper motors 
(**)  Suggested operation 
(‡)  Peak value of sinus-wave current 

 

 

Motor Power Saving Feature 

In many applications, amount of force needed by the plant in the case 

where motor is moving and where it is not moving are different. While 

the phase current should be in its full value when the motor is moving, 

but it may not need to be at its full current when it is still. Reducing the 

phase current to the half value when the motor is stopped, power is 

saved significantly. Furthermore, unnecessary heating of the motor and 

driver can also be prevented in this way. SW3-1 switch should be turned ON to activate this 

feature. If this feature is chosen, 2 seconds after the motor is still, phase currents are 

SW1-1 SW1-2 SW1-3 Mikrostep Pulse/rev* 

ON ON ON 1/2 400 

 OFF ON ON 1/4 800 

ON OFF ON 1/8 1600 

OFF OFF ON 1/16      3200 ** 

ON ON OFF 1/32 6400 

 OFF ON OFF 1/64 12800 

ON OFF OFF 1/128 25600 

OFF OFF OFF 1/256 51200 

SW2-1 SW2-2 SW2-3 SW2-4 

Phase 

current 
‡

 

[A] 

ON ON ON ON 0.5 

 OFF ON ON ON 0.9 

ON OFF ON ON 1.3 

OFF OFF ON ON 1.8 

ON ON OFF ON 2.2 

 OFF ON OFF ON 2.7 

ON OFF OFF ON 3.1 

OFF OFF OFF ON 3.5 

ON ON ON OFF 3.9 

 OFF ON ON OFF 4.4 

ON OFF ON OFF 4.8 

OFF OFF ON OFF 5.3 

ON ON OFF OFF 5.7 

 OFF ON OFF OFF 6.2 

ON OFF OFF OFF 6.6 

OFF OFF OFF OFF 7.0 

Micro step Table Motor Phase Current Table 
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LINE DRIVER 

21 

22 

9 18 

26 GND 

Short J201 and J202. if Line driver signal 

level is 5V. 

External circuit 

Pulse + 

Dir + 

Dir - 

_ + 

+ _ 

Pulse - 

PNP CONNECTION 

21 

22 

9 18 

26 GND 

Short J201 and J202 if  signal level is 5V. 

  

External circuit 

Pulse + 

Dir + 

Dir - 

Pulse - 

18~28V 

NPN CONNECTION 

21 

22 

9 18 

26 GND 

External circuit 

Pulse + 

Dir + 

Dir - 

Pulse - 

18~28V 

reduced to the half of predetermined full value. Currents turn back to normal after the first 

pulse signal. 

 

SW3-1 Explanation 

ON Reduce the current by %50 of full value. 

OFF No reduction. 

 

6.1 Pulse and Direction Signal Connections 
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PULSE 

DIR 

MOTOR 

CW/CCW MODE 

STOP 

PULSE 

DIR 

MOTOR 

PULSE/DIRECTION MODE 

STOP 

PULSE 

DIR 

MOTOR 

ENCODER MODE 

STOP 

 

6.2 Type of Pulse and Direction Signals 

 
Pulse and direction signals might be applied in several forms depending on the controller. This case is 

explained in the picture below. SW3-2 switch determines which form is going to 

be compatible with the driver. 

 

 

 

 

 

 

Maximum frequency of the pulse signal  : 500 KHz 

Maximum frequency of direction signal  : 500 KHz 

Suggested duty cycle  : %50 

 

6.3 Motor current permission adjustment 
 

In some cases, motor current is needed to be opened and closed by the 

controller. Allowing or preventing the motor from working is controlled by 

Enable Input that is independent of pulse and direction signals. The motor will 

not rotate when there is no permission even the pulse and direction signals are 

provided. Such a control on the driver is possible. The state of SW3-3 switch 

determines how the operation is going to be carried.                             

In the Pulse/Direction format , Driver takes the external motor permission signal through 

Input1 

 

 

 

For the Input-1 connection, see 5.1 Digital Inputs 

SW3-2  

ON CW/CCW mode 
operation 

OFF  Pulse / Direction mode 

 Encoder mode  

SW3-3 Motor permission 
ON Motor is permitted regardless of the state of Input-1 

OFF 
Motor permit is 
determined with Input-1 

Input-1 
ON Motor permitted 

OFF Motor is not permitted 



STEMO4 USER MANUAL 

Eldes Elektronik V1.0 page 10 

Tx/Rx 

Tr :  Response delay – 15 msec (max.) 

Controller query 
message 
  

COMMAND – RESPONSE FORMAT 

Tr 

Driver 
response 
  
Driver performs the duty 
  

7. Command/Response Mode (SW1-4: OFF) 

Operating with direct command format is the act of running the available task in the driver through the 

serial communication port. RS-485 or USB port can be used for this purpose. 

 

 

 

 

 

 

 

While the query-command package is being sent, there is no restriction of the delay between 
characters. The query message which is terminated with the last two characters <CR> and <LF> is 
going to be evaluated by driver if it is a valid command or not. In this way, it is possible to enter 
commands using a PC keyboard. 

Driver will not respond to the queries  when SW1-4 is ON. 

Connection Settings on PC 

Serial communication adjustment; 

Connection speed 9600 bit/second 

Data bit amount 8 

Stop bit 1 

Parity bit NONE 

 

 An example program that makes serial communication for PC: Hyperterminal. exe 

 Find which COM port the serial communication is made from, choose the correct COM 
port from the Hyperterminal program. 

 Hyperterminal settings : ASCII /Auto Line feed with Carriage Return 

 
Command Format 

<Three letters command>[<parameter value needed for the command>] <CR> <LF>   

CR = 0D(hex),  LF = 0A(hex). 

It is possible to group the commands as shown below: 

 Execution commands:  Commands which start operations without taking a parameter. 

RUN, STP, MOV, MOD, STA 

 Change commands:  Commands which change some values on the driver by taking a 
parameter. 
TGP, OFF, SPD, MCS, CUR, DIR, ACC, INV, POS 

For the Change Commands, If only the command is given without providing a new parameter 

value, the driver sends the existing parameter value back. The existing parameter value is queried 

by this way. 
 

HLP command gives the existing command list. The list has commands and short descriptions.  
 
The list: 
 



STEMO4 USER MANUAL 

Eldes Elektronik V1.0 page 11 

ELDES ELEKTRONIK 

STEP MOTOR DRIVER-STEMO4 

FIRMWARE: V:2.4 

### 

########################################################## 

RUN    :Start the motion. 

STP    :Stop the motion. 

TGP[d] :Ask/set the displacement d. d:0-2147483647 

POS[d] :Ask/set the current position. d:signed 32-bit 

SPD[d] :Ask/set the speed value. d:1-15000 (rpm*10) 

ACC[d] :Ask/set the acceleration. d:1-9999 rpm/sec 

CUR[d] :Ask/set peak current. d:0-1000 

DIR[d] :Ask/set direction. d:0-1 

MOV    :Move TGP(N) steps 

INV[d] :Start speed. d:10-15000 (rpm*10) 

STA    :Status of driver 

MOD    :Motor status. 0!:Stop, 1!:Running 

MCS[d] :Ask/set microstep. d:1,2,4,5,8,10,16,25 

OFF[d] :Ask/set motor brake current. d:0-100. 

DEL    :Delete user program 

########################################################## 

[]: opt. parameter, press Enter after command and value. 

########################################################## 

Available commands in the driver are listed below; 

Execution Commands 

Command 
Sent to driver: Driver response: 

Query 
message 

Byte 
count 

Description Mesage Description 
Byte 

count 

RUN RUN<e>  5 
Rotate the 
motor 

RUN!<e> 6 

STP STP<e> 5 Stop the motor STP!<e> 6 

MOV MOV<e> 5 

Rotate the 
motor for 
certain steps 

MOV!<e> 6 

MOD MOD<e> 5 
Motor working 
status 

MOTOR=0!<e> 
Motor not 
rotating 10 

MOTOR=1!<e> Motor rotating 

STA STA<e> 5 

Adjustments 
and the general 
status of driver 

TGP     = 0000000000<e> 22 
SPD     = 00400<e> 17 
MCS     = 00016<e> 17 
CURON   = 00400<e> 17 
CUROFF  = 00100<e> 17 
ACC     = 00100<e> 17 
DIR     = 0<e> 13 
INV     = 00010<e> 17 
TEMP    = 00283<e> 17 
POS     = 0000000000<e> 22 

<e>:  <0D> and <0A> characters – also mean an Enter key for PC keyboard. 

 

 RUN : Motor starts rotating and constantly rotates according to predetermined 
  velocity, direction and acceleration parameters.  

 STP  : Motor stops rotating. Cuts the current. 
 MOV : Allows motor to rotate N steps which is specified by TGP. MOV command 

automatically calculates the positions that to be accelerated, that reaching to constant 
speed and that to be decelerated according to the given amount of N steps, and performs 
the motion. The motor stops at the desired location but phase currents are kept on. Motor 
stays on brake state. 

 

 MOD : Used for checking the operation state of motor. 

 STA  : Sends the general settings and status of the driver collectively. 
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TEMP in the status gives the current temperature of driver (°C). 00283 = 28.3 °C 

 

Change Commands 

Command 

Sent to driver: Driver response: 

Query 
message 

Byte 
count 

Description Message 
Byte 

count 

TGP 

TGP<e>  5 
Read amount of 
steps 

TGP=0000000500<e> 16 

TGP500<e> 8 
Write amount of 
steps 

POS 
POS<e> 5 Read step counter 

POS=0000001500<e> 16 
POS1500<e> 9 Write step counter 

SPD 
SPD<e> 5 Read motor velocity 

SPD=00600<e> 11 
SPD600<e> 8 Write motor velocity 

DIR 
DIR<e> 5 Read direction 

DIR=1<e> 7 
DIR1<e> 6 Write direction 

ACC 
ACC<e> 5 Hız rampa* oku 

ACC=00600<e> 11 
ACC600<e> 8 Hız rampa* yaz 

CUR 
CUR<e> 5 Read motor current 

CUR=00700<e> 11 
CUR700<e> 8 Write motor current 

OFF 
OFF<e> 5 Read break current 

OFF=00050<e> 11 
OFF50<e> 7 Write break current 

MCS 
MCS<e> 5 Read microstep 

MCS=00025<e> 11 
MCS25<e> 7 Write microstep 

INV 

INV<e> 5 
Read motor startup 
velocity 

INV=00300<e> 11 

INV300<e> 8 
Write motor startup 
velocity 

<e> :  <0D> and <0A> characters – also mean an Enter key for PC keyboard. 

 
 

 TGP  : Targets a position (N steps). Determines how much rotation is going to occur 
with the MOV command in micro-steps. Motor proceeds in micro-steps according to this 
parameter with every given MOV command. It takes numbers between 0 and 
2,147,483,647. 

 

 POS : Micro-step counter. It is updated as the motor rotates according to the motion 
direction that is signed number. POS command is used to query the position or set it for 
new value in micro-steps. After setting the reference point as zero or any other number 
with the POS command, absolute position can be learned anytime with reading during the 
operation of motor. It takes values between -2,147,483,648 and 2,147,483,647   
 

 SPD  : Determines the operation speed in revolution per minute-rpm. Values between 
0 and 15000 can be given. The value given here is 10 times magnified of the actual rpm. 
For example: 1205 number is equal to 120.5 rpm. 

 

 DIR  : Determines the direction of rotation. It can take 0 and 1.  
 

 ACC : Determines the motor acceleration/deceleration coefficient (ramp action). It 
uses acceleration function if the motor is changing the speed to new one or when it is 
running from stationary. It takes values between 1 and 9999. Given value is taken in 
(rpm)/second. It can be expressed as the increase/decrease of rpm in a second. 
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Tx/Rx 

Master MODBUS 
query 
  

MODBUS MESSAGING TIMING 

Tr 

Driver 
MODBUS 
response 
  Driver takes action 

  

 CUR : Determines the phase current of the motor while running. Takes values 
between 0 and 1000.This is a rational number and represents the nominal phase current of 
motor. 1000 corresponds to 7 amperes (peak value).   

 

 OFF  : Determines the phase current during the break state. It is accepted as a 
percentage of the motor nominal current. Takes values between 0 and 100. Phase currents 
are reduced to the break current of motor 2 seconds after the motion stopped. Value 100 
means the operation current and the break current is equal , 0 means the break current is 
zero , in other words , the motor current is cut off. 

 

 MCS : Determines the motion format for micro-step. MCS parameter can take the 
following values: 1(full step), 2(half step), 4(¼ step), 5(1/5 step), 8(1/8 step), 10(1/10 step), 
16(1/16 step), 25(1/25). 

 

 INV  : Determines the starting velocity of the motor motion in rpm. Specifies from 
which velocity the motor motion will start. Takes values between 0 and 15000. 

 

 DEL  : Used for deleting user-written program and deactivate it. 
 
(Note: In order to achieve the deletion operation, a permit should be given with 

PSW1923<0x0d><0x0a>  

command.) 

8. MODBUS 
 

 

 

 

 

 

 

The driver can be controlled through the communication line with the MODBUS-RTU 

support. The driver operates as a slave. Operations such as motor startup, stopping 

motor, changing direction, speed adjustment, current adjustment, acceleration and 

movement of certain steps can be achieved. 

 

Time space between characters in a Modbus query should be maximum 2 characters 

duration. 

Tr : Response time for the master query of the driver is maximum 15 milliseconds. 


