Stepper motor drivers
At the last Zoom session, I was asked for more details of the electronics that I used to
control the stepper motors I had salvaged from some printers and scanners.
The choice of driver depends on what kind of stepper motor you have.
The two most common types are
 Unipolar with 5 wires - one for each of the coils and one for the common +Ve
supply.
 Bi-polar with four wires - a pair for each set of coils.
The two types both rotate in small steps but have different designs and use different
electronics to control them.
For more details, look at Microchip Advice Note AN907 on Stepper Motor Fundamentals
http://ww1.microchip.com/downloads/en/Appnotes/00907a.pdf

Unipolar drivers
ULN2803
This is a high-voltage, high-current Darlington transistor array, consisting of eight NPN
Darlington pairs.
The pins are arranged in pairs with the
input pin facing across from the output
pin. So, pin1 is the input pin that
controls output pin 18, pin 2 controls
output pin 17 and so on.
Each output is capable of supplying 500mA. However, that
does not mean that the ULN2803 can simultaneously drive
all 8 outputs at 500mA, as it would overload and burn out
the chip. In practice, you could drive four outputs at 300mA
each, or seven outputs at just under 200mA each.
The outputs are 'inverted', which means that each output pin is always at the opposite
polarity to its corresponding input pin.
 When pin1 goes high, it makes pin 18 go low.
 When pin 1 goes low, it makes pin 18 go high.
The same applies to all of the drivers. So when pin 8 goes high, it makes pin 11 go low, and
vice versa.
Inside the chip there are clamp diodes for each
output pin. This allows inductive loads such as
motors and relays to be connected without
additional external flyback diodes.
Four of the power transistors are used to control a
Unipolar stepper motor.
The internal transistors are used to switch the
high currents involved.
Their inputs are switched in a sequence that can
be controlled by a PIC chip or an Arduino.

ULN2003
This chip is similar to the ULN2803 is 16-pin and has only 7 Darlington transistor pairs.
That is not a problem, since we are only using four.
You can buy one of these chips on a PCB, along with a very rudimentary stepper motor.
They can be purchased as a bundle and would make a good starting point to learn about
using stepper motors. Just don't expect long life or heavy lifting from the motor.

Using a PIC or Arduino makes it easy
to change speed, change direction
without any hardware alterations.
It also allows the chip to check for
switches, sensors, etc. and control the
stepper motor accordingly.

Bi-polar drivers
L293D
The L293D is a bridge driver.
The 5V supply runs the chip's logic circuits, while the stepper supply used matches the
stepper motor voltage requirement.
Module boards with this driver chip are easily available.
Here are just two examples.

A4988
This is the Polulu A4988 stepper driver.
The unipolar drivers above need four inputs, one for
each of the stepper's coils.
To simplify programming, the A4988 can be controlled
by only two inputs.
 One to control the direction of rotation
(clockwise or anti-clockwise)
 One to move the stepper's rotor by a specified
number of steps
Once you add the driver's software, controllers the steps are simple.
Typical commands are:
stepper.rotate(2400)
rotate the motor by 2400 steps
stepper.rotate(-1200)
rotate the motor 1200 steps in reverse

EasyDriver
Like the A4988, this module only uses two
input pins to control stepper movements.
 One to control the direction
 One to move a specified number of
steps
Once you add the driver's software, this
controllers the steps are also simple.
Typical commands are:
rotate(800, 0.5);

rotate the rotor 800 steps at a slow speed
rotate(-400, 1);

rotate the rotor anti-clockwise 400 steps at a fast speed

Microstepping
A very useful facility is the ability to stop the rotor in between steps. The A4988 and the
EasyDriver modules can set the driver to operate in 1/8th, 1/4, half, and full step modes.
The four modes are selected by the logic levels on their MS1 and MS2 input pins.
The A4988 chip has three inputs and can also provide 1/16 step mode.
Other drivers are available but these are the one I have played with.

At the last Zoom session, Jim Guthrie showed us a stepper driver module he bought through
eBay.
It is a driver module for bi-polar steppers and
has manual controls, with the ability to add
limit switches.
The stepper's rotation speed is controlled by
the potentiometer sticking out the side of the
board.
It has four operating modes, with the
potential for some limited automation.
I have one ordered and will let you know
how I get on with it.
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