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1 
Introduction
The 4A Stepper Motor Card is a easy to use a electronic device for controlling stepper motors with winding currents of at maximum 4 A. Applications are e.g. small CNC-machines. The card is controlled over 5 digital signals that can be e.g. taken from the parallel printer port of a personal computer.
This document outlines how to construct and setup the 4A Stepper motor card.

[image: image1]
Figure 1: 4A Stepper Motor Card
2 Working steps for the construction of the 4A Stepper Motor Card

2.1 Resources for constructing the 4A Stepper Motor Card

1. Soldering bit

2. Multimeter (maybe also with frequency measurement-possibility)
3. If available an oscilloscope (not absolutely necessary)

4. Electronic claws, small screw driver etc.
2.2 Working steps
5. Check if all parts are included

6. Wangle all resistors, diodes and wire bridges according to the mounting plan

7. Solder on all resistors, diodes and bridges excluding R1, R2, R3 and R4

8. Solder on sockets for IC1 and IC2

9. Solder on plug K4

10. Solder on T1, T2, P1, P2, P3 and the LED. Note: Don’t forget to connect pin 3 of T2 with Ground. A very small ground-pad is directly provided near the pad

11. Solder on all capacitors excluding C1

12. Solder on connector K1, K2, K3 and Jumper bridge J1

13. Wangle resistor R3 and R4 according to figure 1


[image: image2]
Figure 2: wangled resistors for snubber network

14. Solder on R3 and R4

15. Solder on IC3 and IC4

16. Wangle resistor R1 and R1 according to figure 2


[image: image3]
Figure 3: wangled sense resistors

Selection for the resistors for the “Snubber network”

The function of the snubber network is to limit the rate of change of the voltage across the motor

(output terminals of the L6203) when one of the DMOS devices is turned off. (R3 C3) and (R4 C7 on the 4A stepper motor card).

To properly size the snubber network the resistor is selected such that the maximum motor current will produce a voltage less than the minimum power supply voltage. If the resistor is larger than this value, the snubber will be ineffective since the capacitor will not limit the voltage rise until the voltage has become greater than the power supply. For the design example, the maximum resistance for the snubber is given by the equation:

Rmax = Vsmin/Ipeak = 36V/5A = 7.2 Ohm

The snubber capacitor is calculated from the peak current and the target rise time.

The capacitance is given by the equation:

C = Ipeak dt/dv = 5A 150ns/50V = 0.015nF

When the snubber network is installed in the application the voltage transients on the terminals of the L6203 are greatly reduced. The drawback of a snubber network of this type is that a current spike will flow into the transistor when it is switched on as the capacitor is discharged. The theoretical peak value of this spike is given by the equation:
I = Vsmax/R = 42V/7.2Ohm = 5.8A

17. Solder on C1

18. put Jumper 1 to pin 9-10 (use internal voltage reference)

19. put Jumper 2 to 7-8 (use internal oscillator)

20. put Jumper 3 to Position (3-4)

21. put IC2 and IC2 into sockets

22. Do mounting of the heat sink (use small amount of head sink paste)

2.3 First test

23. Check print for shortcuts with multimeter

24. Connect the stepper motor card with a 5V power supply and ground on the logic part. Do not connect the supply voltage for the power part yet.
25. Switch on 5V power supply, turn on current from 0 on. At maximum, the logic part needs around 50mA. If more, there is probably something wrong.

26. Measure frequency of sync output with the multimeter. It should be around 30KHz.

27. Connect the PC with the 4A stepper motor card over the stepper motor card control or test cable

28. start the 4A stepper motor card test program (figure 4) and switch all signals on/off, do measurement of functionality with a analogue or digital multimeter
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Figure 4: Screen shot of 4A Stepper Motor Card test program

3 Setup of the 4A Stepper Motor Card

According to the used motor, the 4 A stepper motor card should be set up to the available motor current and characteristics.

3.1 Step1: Setup of IHold 

IHold ist the current if the 4 A Stepper Motor Card is enabled and in operation, but it is not clocked). It provides the “hold torque”.

29. Disable 4 A stepper motor card with the test program

30. Disable Imax

31. provide measurement of Vref over jumper bridge J1 on pin 9

32. Turn P3 until Vref has the desired value:
IHold [A] = Vref * 10;

3.2 Step2: Setup of Imax

Imax is the maximum operating current of the motor.

33. Enable Imax

34. provide measurement of Vref over jumper bridge J1 on pin 9

35. Turn P2 until Vref has the desired value:
IMax [A] = Vref [V] * 10

3.3 Step 3: Setup Timeout

The timeout specifies the delay time between switching from IMax to IHold. It can best be measured with an oscilloscope.

Another way, to do it, is to measure the resistance of P1 (R_P1). The timeout follows the formula:

Toff = (R7 + R_P1) * C11 * ln (UB5V / Uoff_IC2)

Uoff_IC2 is the switching voltage level of IC1 and depends on the used part e.g. 2.5 V

Toff = (47K + R_P1) * 470 * 10-6 * ln(5/2.5)

There will be also no problem, if you can not setup the timeout yet. The card will even though work

3.4 Step 4: Setup of Chopper control
The copper can act either on the phases A, B, C and D or the inhibit lines Inh1, Inh2.

Unipolar motors

Inhibit chopper mode is used for unipolar motors.

Bipolar motors

Phase chopping or inhibit chopping can be used for bipolar motors.

3.4.1 Inhibit chopper mode (fast mode)
If control is put to low (jumper to ground) inhibit chopper is selected. 

3.4.2 Phase line chopping: 

If control is put to high (jumper to 5V+) phase chopping is selected

Use the low chopper mode, if the inductance of the motor is small and the winding can not save a lot of energy. Use it if there is a large motor in the network and for avoiding switching noise on the ground plane.

A further approach for noise reduction is to use the sync lines of the stepper motor cards.

DEFAULT: Inhibit chopper mode, Pin control is set to Ground by bridging Pin 3 and Pin 4 of Connector J1

3.5 Step 5: Synchronization (for noise reduction)

Multiple L297 can be synchronized using the Sync in/output. For that one stepper motor card is equipped with the oscillator components, the oscillator inputs of the other cards are put to ground.
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Figure 5: Synchronization of more than one stepper motor cards

Synchronization is not absolutely necessary but improves noise reduction.

If external synchronization is used Pin 7 and Pin 8 of connector 1 are bridged with a jumper. Do not mount R6 and C10. Instead of C10 place a wire bridge to ground.

DEFAULT: each Stepper Motor card has its own oscillator

3.6 Step 6: Use of internal or external Voltage reference

One possibility of the 4A stepper motor card is to use an external reference for current control. E.g. by the use of a digital analogue converter combined with a micro controller. If this option is used, Pin 11 and 12 of connector J1has to be bridged with a Jumper and the Jumper between Pin 9 and Pin 10 of connector J1 has to be removed.

3.7 Summay of Jumper field settings


[image: image6]
Figure 6: Summary of Jumper settings

	Jumper
	Color
	Pin
	Description
	settings

	1
	green
	1-2
	Chopper over lines A, B, C, D: Control Phase chopping, for motors with small inductance
(set to UB5V)
	

	
	
	3-4
	Chopper over inhibit lines: fast chopping (set to GND)
	default

	2
	blue
	5-6
	Use external oscillator, put to GND
	

	
	
	7-8
	Use internal oscillator
	default

	3
	Red
	9-10
	Use internal reference voltage 
	default

	
	
	11-12
	Use external reference voltage
	


Figure 7: Description of jumper settings
3.8 Step 7: Power on power supply for the motors (at maximum 36 V)

Control the stepper motor card by the stepper motor software

4 Important notes regarding short circuits

Note:
Please be careful to do not create a short circuit between to the driver outputs either between the windings itself, between ground or between the power supply voltage. It will cause damage the stepper motor drivers (see figure 4).
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Figure 8: short circuits on power area
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