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Stepping Motor Controller

This presentation uses a stepping motor controller as the
project for the ssimulation.

The stepping motor controller has four outputs (ph[0..3]),
only one of which isactive at atime.

The motor outputs are updated by the clock.

The circuit features an asynchronous reset, aswell asa
synchronous resetl, which is used to load the value of Bval
(number of steps to take) into the machine.

The machine can go in forward and reverse (fr), but will
only take the number of steps specified by Bval. After that,
It will stay stopped, until reset or resetl istriggered.
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« Thisistheinitial diagram, after we have added all of the nodesto it using the
menu item “Node->Enter Nodes from SNF”.
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* Now we select both of the reset inputs by clicking and dragging the mouse
over the words “reset” and “resetl” in the diagram.
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* Next, click one of the “1” symbolsin the Name box for the elements that we
have selected. We then drag the mouse to the new place where we want those
signals to be. Y ou can see where they are going by watching the blue line.
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» Then release the mouse button, and the selected signals will be moved into
place in the diagram. Here, we have put “reset” and “resetl” below the “clock”

signal.




id MAX +plus 11 - e:Vhines\courses\cpred83\simul\smcd - [smoc3new. scf - Waveform Editar]
| iy MAMeplusll Fle Edit View MNode Assign Uliities Oplions Window Help =2 x|

< | _"l_vJ

* Inthispicture, | have adjusted the order on some of the inputs. | have also
moved all of the outputs down a blank space in the diagram to make it easier
to read.
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For Help on this dialog box, press F

Next, double-click on the value column for “Bva”. From here, we can choose
which format to display thissignal in. Sometimesit is easier to read decimal

than hex or binary.
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e Choose“DEC” from the box to show “Bval” in adecimal format. Then click

OK.
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Crheanwrites a single selected node or group waveform with & specified count sequence

* Now click on the value column of “clock”. Y ou will see that it highlights the
entire signal display for “clock”.



i A epluz I - e;Vhimes\cowzes\cpred S Nzmullzmed - [zmcInew, scf - Waveltorm Editor]
g MAMeplusll File Edit View MNode Assign Utiites Options ‘Window Help

D8 e o v oREesRs IRE: daal =

4 0us

A00.0ns

1.0us

23 B8 a

1 5us

b= Clockout
------ i Phid
=g Ph3
=g Ph2
g Phi
@ count

4| @ mstate

I 2

[ il R

|

0o

o -

DX
DX

Dwerwite Clock

Interval  0.0ns

Starting Value: [N -]
Giock Ferod [200.0ns Muliplied By |1 o elele el

Tod

For Help on this dialog box press F1

» Then click on the clock button (red alarm clock), on the left side of MaxPlusl|.
Thisistypically used to generate square wave signals. The “Multiplied by”
value is the number of cyclesthe signal will stay high or low before switching.
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o Select ‘1’ for the “Multiplied by” choice and then click OK. The resulting
square waveform is shown above.
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Next, click and drag for afew clock cycles on the “Bval” input signal.
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For Help on this dislog box. press F1

o Click the“G” button on the left side of MaxPlusl|. Thisis used to edit group
values. Typein 3 and click OK to change the decimal value of the “Bval” lines
to 3 (“0011” in binary).
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 Hereisapicture of the result of changing the group valueto 3.
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Creerwrites selected wanvetorm(s) with & high (1) logic lewvel

* Next adjust afew more group values for “Bval”, and also set “resetl” tolina
few places by selecting a group of time inputs and then clicking the “1” button
on the left side of MaxPluslI.
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» Next select the last mgor part of “fr” (forward/reverse) and change its value to
1 so that we can test to make sure that the stepping motor controller worksin
forward and reverse,
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For Help on this dialog box, press F1

* Now select aportion (several spacesworth) of the “Bval” signal that has not
had avalue set yet. Click on the “C” button to the left. Thisisthe count button
that is used to make a signal change value in a periodic fashion.
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The count value works very similar to the clock button. Y ou can set a starting
value of any number, an increment amount, as well as a multiplier (how many
cyclesit goes before changing). Hereis starting at O, incrementing by 1, and a
multiplier of 1.
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For Help on this dialog box. press F1

 Herel am changing the count value to increment by 3 with a multiplier of 2

for the last portion

of the“Bval” signal.
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o After clicking OK, thisisthe resulting waveform that | get. Now that | have
set up the situations that | want to test, | will actually perform the smulation
(save and simulate or <ctrl> - <shift> - |).
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Here is the resulting waveform, showing the expected proper results. Notice
that “mstate’ actually shows the text name of the states that | have declared.
Buried (“B”) nodes are sometimes invaluable when debugging a circuit.



