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ONESTEP

SELF CONTAINED MICROPROCESSOR
CONTROLLED 25A STEPPER MOTOR
CONTROL UNIT

C R H Electronics Design
Specifications

*  Microprocessor controlled compact hand held unit.

e Backlit LCD display of motor step position.

e Simple 3 button control of backwards, forwards eegkt.

e Single step with automatic repeat and acceleratianotor speed.
. Includes thermal shutdown and automatic power raglucircuit.
. 1/8, 1/4, 1/2 or full Step selectable output.

. 1, 1.5, 2 & 2.5Amp switch selectable max stepperesu

. Optional, Step, Direction, Enable output pins withdriver stage.
. Single supply input from (12V - 30V DC regulatagply)

. Soft grip hand held unit.

*  Available with or without 2.5A stepper driver readglyilt or in kit form.
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Hardware V1.1 Aug08

The Onestep hand held motor controller is a stémkaunit that can drive 2 phase
stepper motors up to 2.5 amperes rating directtiy wisingle power supply. An
LCD display indicates the exact number of stepsartadhe motor giving precise
control of positioning.



Onestep controls

There are three buttons used to control operafibay are individually colour
code for ease of use. Green is step down (thirgtexdn grass down on the
ground). Blue is step up (think of blue sky up adjoand Red is reset.

One powering up the unit, you are greeted with astep message indicating the
current software revision. After a few secondsdisplay will clear leaving a four
digit display with plus or minus indication. A siegshort press of the green or
blue buttons will increment the motor by a singkpseither clockwise or
anticlockwise. Holding the button for longer pesodiill initiate an auto increment
that increases the frequency of steps to over )& per second. Releasing the
button will cease movement instantly. If you overstyour desired position it is a
simple mater of hitting the reverse button to stepkwards until the exact readout
is obtained. Pressing the red reset button atiemeywill reset the display back to
zero without stepping the motor. The stepper mdtiwer incorporates an
automatic current reduction circuit. While posiiiogthe motor either fast or slow
the motor receives the full current set by theiijtch settings. After a second of
inactivity the motor will receive a reduced holdiogrrent keeping the Onestep
unit and stepper motors from unnecessary heatifigr About a minute and a half
of inactivity the unit will go into standby mode igghing off power to the motor.
Connector

At the base of the unit is a green six way conreéiour of the pins are used to
drive the motor and the remaining two for poweth® unit. The connectors are
like terminal blocks allowing easy fitting of corgtmn wires. Plugs supplied with
the unit are a 4 way and a two way so the poweplgugnd the motor can all be
easily separated from the main unit. Alongsidecivenector are 4 dip switches for
altering step and current settings. Combinatiorthese settings are shown below.

Dip switch settings

MS2 & MS1 Adjust Step rate.
(MS2 on MS1 on) Full Step
(MS2 on MS1 off) ¥ Step
(MS2 off MS1 on) % Step
(MS2 off MS1 off) 1/8 Step

It should be noted that if the step setting is teas full step then the number of
steps required to rotate the motor will increasmedingly.

Example: ¥4 step will require 800 steps for a fathtion of the shaft on a standard
200 step motor.

C1 & C2 Control maximum stepper current

(C1 on C2 off) 1A
(Clon C2on) 1.5A
(C1 off C2 off) 2A

(C1 off C2 on) 2.5A



Power | nput

Maximum input voltage 35V, recommended regulateithge 24-30V DC but can
be used down to minimum of 12V.

If using an unregulated power supply, check pedtage across output before
connecting the Onestep unit. Power is supplietiedobard via a two pin none
reversible connector to the main terminal block.

Stepper motor connections

The following diagrams show typical connectionsdaiange of different motors.
If your motor rating is in excess of the 2.5A maximcurrent limit then you
should use the windings in serial connection foxkimam efficiency.

4 leads - Bipolar Drive

4 Leads
The standard connection for a four lead motar.

This is the standard connection for a bioolar drive.

There are still four windings and, depending on

motor type, they are in series or parallel.

Most manutacturers makes two models with the same
winding, but one time connected is series and one time in
parallel,

Bipolar Drive - Serial Connection

6 Leads
The windings are connecked in serial,
Since most 6 lead motors are wound
bifilar - link -, so the inductance will be
guadruple of the single winding walue,
8 Leads
The windings are conneckted in serial.
Since most § lead motors are wound
monofilar - link -, then the inductance
will be double. If the motor was wound
bifilar - link -,the inductance will be
guadruple

Bipolar Drive- 8 leads - Windings Parallel

8 Leads
This is the standard high speed
connection for an eight lead motor,
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With the windings in parallel, the motor
current can be higher whilt the inductance
is lower, This is a typical connection for a
motor that need to run at a high speed..




IMPORTANT:

Double check that connections are correct befoptyaqy power to the board,
windings connected out of phase may cause damage tward. Do not connect
or disconnect wires with the power on. It is a gaeh to set the current switch
settings to minimum, to limit the current if youean any doubt of the
connections.

The PCB Stepper outputson the Onestep board are marked 1A & 1B this
represents one winding. Outputs 2A & 2B arethe other winding.

Controlsand connecting a Stepper motor to the Onestep unit

+0000

DISFLAY

DOWN UF
RESET

Power 12-30% DC
14-1F One phose of motor
2&-2B Second phase.
If motor goes wrong way,
reverse LA with 1B
connections,

PwR+ 184 24

PwWR—- 1B 2B
FOWER MOTOR



For users of the Onestep without driver compontrgsollowing output pins of
the connector are used to connect to an exteriadrdroard.

2B Unused

2A Step

1B Direction

1A Enable (Active low)

Power and ground are unchanged.

KIT CONSTRUCTION

Building the Onestep board kit should take less thae hour. You will need a
good soldering iron, preferably temperature cotetband set to 400-450
degrees. The solder provided is lead free withld agtive flux. This helps it to
flow easily but you need an extra 50 degrees hitgraperature compared to lead
solders. As the driver chip is a surface mountcete PCB is supplied with it
ready mounted into position. With reference tolibard layout diagram, start by
placing the components with the longest leadswlilhheed cropping after
soldering. | find that the best way is to pushabeponent through the holes until
it is in contact with the board and then bendirgyldads at 45 degrees on the
underside to stop the component moving while soidetJsing this technique
you can place several components before soldeFimg0.18 ohm resistors will
need there leads bent close to the body and positia couple of millimetres
away from the board. After soldering and croppimg long leaded components
next place the small capacitors which have fainigrsleads. The LCD assembly
connects to the main PCB via a 16 way connectsretfiectively lowers the
position of the display so that it mates up with tase. Solder the connector to
the main pcb first using the short side of the ginsuring that the plastic spacer
is flush with the PCB. Double check that it is fieid straight before soldering the
pins. Then insert the Display module over the cotorgo the PCB, once again
ensuring that it is flush to the plastic spacee, Big3 for detail. Tack one pin and
check that it is aligned correctly before soldetting remaining pins. There is a
small modification needed to be added to the baadithat is to link two pins
together (pins 9&10) on the processor socket. iBhikie to the fact that the
processor data sheet is incorrect and an altematitput pin had to be used.
The 7805 regulator needs the centre leg bendightktiforward before bending
all the legs back and fitting a bolt though the ah&dg to secure. Fit the DIP
Switch and the six way connector block. If avaitapbu could clean up the flux
residue with a proprietary flux cleaner when cortgléhave found the
SERVISOL DE-FLUX 160 flux remover / PCB cleanerexy effective.
Notes:

» Position power resistors R8 and R9 so they araiplemf millimetres

away from the PCB
* K4 isaground link and must be present on allivass



K1, K2 & K3 is a wire link used to couple the siipection and enable
signals to the output connector. (Only used wittstepper driver chip)

e Long lead on electrolytic caps is positive (goesdaare pad)

» Link pins 9&10 on processor socket. (Use discam@dponent lead)

Component partslist for ONESTEP.

C2,C7,C8,C13,C14 0.1uF 100V

C6, C9, C12 0.22uF 63V

C10, C11 1nF 100V

C1 100uF 50V

C34 100uF 16V

R16, R17, 22k 5% 1/4W

R6 15K 5% 1/4W

R1 2.2k 5% 1/4W

R4 220 5% 1/4W

R8, R9 0.18ohm 5% 2W
R56 10k Network

R21 5.6K 5% 1/4W
R22 12K 5% 1/4W
R20, R37 1K 5% 1/4W

11 A3977SED I'C

D1 LCD8

U4 7805 5V Regulator
SW4 DIP SWITCH 4 WAY
MICRO3 MC908QY1

8 X 2 row connector 0.1 pitch
Onestep PCB, Hand held case, 3 mm Nut & Bolt

Contact Details
J Harding 12 Herm Close, Seabridge, Newcastletdhgme. ST5 3LL. England
Emailroy@diycnc.co.uk

FIG3

MAIN PCB
8 X 2CONECTOR

LCD UNIT
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