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DRIVERS50

5A Stepper motor drive board

C R H Electronics Design

Specifications

Features

«  Two phase PWM operation.
. Uses internal synchronous rectification to redusart size and heat
dissipation.
. Includes thermal shutdown, UVLO and crossover aurpeotection.
. 1/16, 1/4, 1/2 or full Step selectable.
Works direct from PC Parallel port connections
. 2, 3, 4 & 5Amp switch selectable max stepper curren
. Opto isolated inputs, Step, Direction and Disable.
. On board 5V & 12V regulators with spare output cestions, uses single
supply line (24V-40V DC regulated supply recommet)de
Maximum 48V @ 5A per phase motor output.
LED indicator display of Step, Direction, EnableddPower.
Board size 91 X 100 mm. FR4, immersion gold, 2qzpes, RoHS
compliant.
e Automatic current reduction circuit that can beatligd if required.
. Motor and power connectors are un-pluggable.
. Mainly surface mount components
. Dimensions 123 mm X 100 mm

Manual V2.0 April 10
Hardware V2 April 10



Board layout, of Driver50 V2
Parts to be fitted in kit version shown in blue
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The DRIVER50 V2 is a new high power stepper motaredboard. The board
layout has all connections down one side, whileasd side contains the

dipswitch settings and display LED’s. The board foas 3.2 mm fixing holes for

mounting. All three signal inputs which are all é@petndent of each other have

optical isolation and allow positive or negativévdrof each signal. The board also

incorporates an automatic power save function whiche than quarters the
power consumption of the board when there areeypst signals present. As
soon as a step signal is detected the board returmmarmal power conditions.



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) 1/16 Step

PS (ON enables power save mode)
PSC (ON further reduces power save current)

C1 & C2 Control maximum stepper current

(Clon C2o0n) 2A
(C1 off C2 on) 3A
(C1 on C2 off) 4A
(C1 off C2 off) B5A
Power Input

Maximum input voltage 48V, recommended regulateithge 24-40V although
the board will actually run down to 15Volts thislviinpair performance at higher
step rates.

If using an unregulated power supply, check pedtage across output before
connecting Driver50 board. A 40V unregulated supgaly have 56V peak
unloaded output. Power is supplied to the boardtwvan supply plug and it is
recommended that this is wired directly to the poswpply for each axis.

Signal Inputs

The board has three inputs, Step, Direction andidés

Enable: It is not necessary to connect this input fortibard to work. Applying a
signal to this input disables output to the steppetors.

Step Takes pulses from the computer or controllenttiate rotation of the motor.
Direction: Is a logic level that alters the direction of matotation.

Stepper motor connections

The following diagrams show typical connectionsdaiange of different motors.
If your motor rating is in excess of the 5A maximaarrent limit then you should
use the windings in serial connection for maximufitiency.




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 A,
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 gateh to temporally set the
current switch settings to minimum, to limit ther@nt if you are in any doubt of
the connections.

The PCB Stepper outputs on the Driver50 board are arked 1A &1B this
represents one winding. Outputs 2A & 2B are the otbr winding.



Connecting the Stepper motors
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The connection diagram is a simple computer coioetd a single stepper motor
on the X axis. Simply repeat these connection¥fdaf as required. It should be
noted that if you are connecting the enable linesntltiple boards in parallel, you
will need a buffered interface board as the stahdamputer breakout parallel
interface may not have enough drive capacity.

Outputs
5V+: Power output from the onboard regulator. To postker circuit boards,

sensors, etc.

12V+: Power output from the pre regulator. This can $eduto power other
circuit boards, relays etc.

Note: Maximum external load for these outputs dependhemain power
supply voltage.

For input voltages between 20-30V, 150mA and onlyODmA between 30-48V.
This is total current for both 5&12V supplies combned.

KIT CONSTRUCTION

The kit is now supplied with most components alyeiadplace. Building the
DRV50 V2 stepper board kit should take about oriEHzaur. You will need a
good soldering iron; preferably temperature cofgtband set to 400-450
degrees. The solder provided is lead free withld attive flux. This helps it to
flow easily but you need an extra 50 degrees hitgraperature compared to lead
solders. The LED’s are mounted at right angles ttighplastic housings
provided. Slide the LED legs through the housinfpleebending the legs at 90
degrees. The longer of the two leads on the LE®thé anode or positive and
goes to the square pad. Solder one leg first ag pbsition square with the
board before soldering the other leg. The BD681leggr needs the centre leg
bending slightly forward before bending all theddzack and fitting a bolt though
the metal tag to secure. Fit the DIP Switch ands#ts of connector blocks. The
blocks are manufactured in either a three or twamitgals but there is an
interlocking system built into their sides for miplying the amount of terminals
needed. Make sure that they are slid together bditting to the PCB. The heat-
sink has serrated edges to accept the 3mm scresetigiwithout drilling and
tapping. The 8 MOSFET are fitted after fitting theat-sink to the PCB see fig 1.
This will ensure they align correctly. Each MOSF&Ust have an insulator and
thermal washer fitted. There is no need to addasiligrease with these washers.
After screwing all the MOSFET's into position yoarcsolder their legs. If
available you could clean up the flux residue antibard with a proprietary flux
cleaner when complete. | have found the SERVISOLHDBEIX 160 flux
remover / PCB cleaner is very effective.
Notes:

* Long lead on LED is anode (goes to square pad)



Figl

Long lead on electrolytic caps is positive (goesdoare pad)
Dot on resistor network is common and goes to sgpad
Do not over tighten FET fixing screws.

HEATSINK

THERMAL WASHER
/lnsu TTOR 3mm BOLT

GROOVE

FET

Component parts list for DRV50
Resistors all ¥4 W 5%

R1 10K Sip Network
Capacitors
C1, C9 100uF 63V

Semiconductors

D3 13V Zener Diode

F1, F2, F3, F4, F5, F6, F7, F8 POWER MOSFET

01, 02, 03 TCDT1172/CNY75 Opto
Q2 BD681 Darlington

L1 LED Red

L2 LED Green

L3 LED Yellow

L4 LED Blue

Hardware

J1 4 way 5mm socket

J2 2 way 7.5mm socket

J3, J4, J5 3 way 5mm Terminal blocks
SwWi 6 way Dipswitch



H1

8 off Thermal insulating pads
8 off plastic insulating washers
11 off 6X3mm screws

1 off 3mm nuts

Contact Details

J Harding

5 Colwyn Drive
Knypersley
Stoke-on-Trent.
ST8 7BJ.
United Kingdom

100mm Heat sink

Emailroy@diycnc.co.uk

Dimensions for board and fixing holes. DiameteessZ@mm for M3 bolts
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