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Notice

This guide is delivered subject to the following conditions and restrictions:

T
1

= =

No part of this publication maye reproduced mechanically or electronically in any
form without obtainingwritten permissiorfrom machdrives.com

This productontairs firmware and other intellectual property that is protected under
international law. Copying, disassembly or reverseme®ying of this product and its
firmware is strictlyprohibited.

The text and graphics included in this manual are for the purpose of illustration and
reference only. The specifications on which they are based are subject to clvéhgat
notice.

TheMachdrivesbrandis atrademark offirestick Pty Ltd

Microsoft, and Windows are registered trademarks of Microsoft Corporation.

Mach3 is a trademark of ArtSoft USA. Machdrives has no affiliation or association with
Mach3 or ArtSoft USA.

Any other trademarksised in this manual are the property of the respective trademark

holder.

Product Identifier

BB C
Functionality Series: Version Number
BB = Br eakout Board C= C Series* Optional number

BR = Brushed DC Drive

BL = Brushless D C Drive

BX = Brush and Brushless DC Drive
AC = AC Dirive

ST = Stepper  Drive

* C Series = 6 axis b reakout for VFD motor spindle
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Document Revision History

Document Name: BOM

Version | Date ' Details

1.0 06-Jun2017 Initial Release

Contact

Website: www.machdrives.com

Support: www.machdrives.com/support.aspx
email: support@machdrives.com

Sales: www.machdrives.com/sales.aspx
stores.ebay.com.au/machdrives/
email: sales@machdrives.com

Social Media facebook.com/machdrives

twitter.com/machdrives
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1.0 SAFETY

1.1 Warnings

1 Installation and operaton of thisproduct involveshe use of software, firmware, electronics
and documentation. Software and firmware can contain bugs, electronic components can
fail and documentation can coain errors. Such defects can cause electrical or mechanical
hazards that couldesult inproperty or equipment damage, personal injury or death.
Electrical and mechanical hazards are also present during normal installation and operation
of this product ad associated equipmen¥.ouand anyassociated third parties shall be
suitably qualified or experienced to access such risks and ensure this product is installed and
operatedsafelyin accordance witlyour local regulations anihdustry bestpractice.

1 While every care has been taken in preparation of this manual, itstithgontain errors or
omissions.Where the contents of this manual differ fromr conflict with your local
regulations or industry best practice, then your local regulations or ingumtst practice
shallprevail. Ifin any doubt please contact Machdrives support for clarificatiefore
proceeding

1 Always ensurenachinemotor power is removedby a mechanicar electromechanical
meansbefore placing any body parts in the pathaginnrectedmachinery Never solely rely
on electronics or firmware for safety.

1 Relay terminal connections and the underside of ¢ireuit boardcan present an electric

shock hazard if the relay is used to switch high voltages. Make sure the PCB is insofated f
any conductive surfaces with appropriate clearance and creepage distances.

2.0 WARRANTY

Thisproductiswarranted to be free ofmaterialdefects andvorkmanship and conform to the
publishedspecifications

Thisproduct iswarranted for a period 012 months from theime of installation, or 18 months from
time of shipment, whichever comes firderoducts replaced under warranty are covered under the
original warranty period.

Physical damage or operation of the product outside of the publishedfggions is not covered
by warranty.

All warranty claims must obtainReturn Material AuthorizationrRMA number before returning the
product. Defective products will be repaired or replaced at the manufacwesle discretion. The
customer is respasible for the cost of returning the product to the manufacturer. The
manufacturer is responsible for thmst of returning the product to the customer by standard
airmail service.

No other warranties, expressed or impliedcluding a warranty of merchaability and fitness for a
particular purposeextend beyond this warranty.
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3.0 INTRODUCTION

Thank you for choosing Machdrives for your new project. We want your experience to be a positive
one, so please contact support if you have any questions abaiptbduct or its use.

This user manual describes the MachdrivB€ Breakout boardandits commissioning as part of a
CNC machine or similaystem Please read all sections carefully to ensure the best performance of
your system

3.1 BreakoutBoardDe<ription

Machdrives BChreakout board iglesignedo interface CNC control softwaranning on a personal
computerto CNC hardwaresuch asstepper or servo driveg-Stop and limit switches, touch probes
and a spindlenotor.

The BEmodel breakout is sgeifically designed for machines using air or water cooled spindle
motors controlled via a variable frequency drive (VFD)

This breakoutboardis open frameand optionally DIN rail mountahlandis designed to be installed
in an enclosed control cabinet

Asmallisolated+12\DC powersupplyis requiredto power the logic circuitry and relays.

3.2 Breakout Boardreatures

Supports up to sixStep/Dirservo or steppedrives(X, Y, Z, A, B and Slave)

Slave X or Slave Y jumper select

Slave normal directimor Slave reverse directignmper select

IsolatedVFD supporfor analogue 610Vor 0-5V.

DIN rail mounting (optional).

PCparallel(LPTport or SmoothStepper control via DB25 male connector
Buffered I/O lines.

Charge pump or simple enable support.

E-Stop switch support

Limit switch support. Can be used with mechanical or inductive proximity switches.
Twogeneral purpose relayated at 250V 5A

Threeopto-isolated inputs for Touch probe etc

9 LED indicators to simpligetupand trouble shootig.

Digtal noise filtering on all control lines.

32 bit ARM CP¥r enhanced safety interlock logiad high accuracy VFD control

=4 =4 4 =4 -4 4 -4 —a 8 - —f -8 -8 -8
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3.3 Breakout Board_ayout

IO

> 10 0)[0)0]0)0)[6)0)] 0 06|

A Opto-Isolated Inp op

3.4 Jumper Settings

The breakout board configuration can be changed with the follovéiegenjumpers (shown in
yellow above).

JP1  1-2: Slave axiStepuses X Stefdefault)
2-3: Slave axiStepuses Y Step

JP2  1-2: Slave axiBirectionuses X Directio(default)
2-3: Slave axi®irectionuses Y Direction

JP3 1-2: Slave axis direction samg master (default)
2-3: Slave axis direction opposite to master
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JP4  ON DB25 pin 16 is Relay 2 (default)
OFF:DB25 pin 16 is B axis Direction

JP5 ON DB25 pin 8 is Relay 1 (default)
OFF:DB25 pin 8 is B axis Step

JP6  ON Enable the drivesing the Charge Pump (default)
OFF: Enable the drive with a simple low logic level

JP7  1-2: Configure g | aifpa resistor as Pullp (default)
2-3: Configure 3 | aifp@ resistor as PulDown

4.0 INSTALLATION

This chapter covers the phyaldnstallation of théoreakout boardand cableconnections

4.1 Unpacking theBreakout Board

Your BBChreakout boards shipped in antstatic wrapping andlike all electronic

devices, can be damaged or degraded by static electricity. Avoid wearitigsyn

clothing like nylon and polyestand discharge any static electricity by touching an
earthed metal objecbefore unpacking the drive. Where possible wear natural fibers like cotton and
an antistatic wrist strap during installation.

Unpack youboard andinspectit for any visible damagé®bntact Machdrives support if any issues
are discovered. Do not attempt to install a damadpedrd

The serial number is located on thmain labelon top of the relaysThis numbeidentifies your
board and is rquired for any warranty claims.

4.2 Environmental Requirements

To ensure safe and reliable operation of yboard, it is important that it is installed in an
appropriate environment.

Ambient temperature: 0°C to 40C (32F to 104F)

Altitude: Maximum 2,00m (6,000 ft)

Humidity: 90%maximum- non condensing

Atmosphere: No explosiver corrosivegases

Contamination: No wood dust, plasma cutting dust, metal chips etc.

BBQVI V10 9 www.machdrives.com



BBCSeries User Manual Machdrives Breakout Board for VFD Spindles

4.3 Mounting the Breakout Board

Your BBChreakout board must be securely mounted befoseuFour 3.3mm mounting holes are
provided for this purpose on 80mm by 72mm centéiise board can also be DIN rail mounted if this
option was chosen at the time of purchase

Theboard hasexposedelectricalpinson the underside and should not be used wheesting on,

or in contact with a conductive surfacelt is recommended that the board is mounted on standoffs

or spacers. Ensure the spacer height is sufficient to meet any local electrical regulations with regard
to creepage and clearance distanceshwising the relays with higher voltages.

The board generates very little helay itself but could be affected by heat from other devices in the
vicinity. Aim for the best cooling practical for your installatimmmaximze operational life.

Note: Your Ieal electrical regulations malsoimpose requirementshat affect your installation,
such asnounting theboardin an earthed metal cabinet.

87.0mm
|< 80.0mm >|

4 x 3.3mm mounting hole

Use M3 or 1/8" screw

72.0mm
79.0mm

BBCMounting Hole Locationgot actual size)
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4.4 Connecting thet12V Supply

A small isolated12VDC powesupplyof 200mA capacity or moris required to power the drive
control circuitry andhe relays

Connect the power supply positive to th&2v terminal and the negative to the OV termin@he
input has reverse polarity protection to protect against dedital supply reversal damage.

Route thet+12V cable well away from motor cablesmd twist together or use shielded cable for
maximum noise immunitylf using a shielded cable, earth the shield at both ends.

The green +12V LED will be illuminated when goi& being supplied to the board.

+12V 0V
LVdc Input—]
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4.5 Connecting theE-Stop Switch

An EStop input is provideds a safety feature to allow rapid shutdown of all the breakout board
functions. On activation of the-Btop the following occurs.

All axis motor drive are disabled.

All relays are opened.

Theanaloguespindle control voltage goes to 0V.

An error condition is signaldeshckto the control PC via the DB25 pin 10 ERROR.

=A =4 =4 =

The board cannot be enabled again until th&t&p condition is cleared. To cléhe EStop

condition the connection between the Normally Closed (NC) and 0V terminals must be closed.

To activate the £top condition the connection between the NC and 0V terminals must be opened.
If this feature is not used then a jumper wire should b&tailed across these two terminals.

2] @ |

0)0).9)0)10)0)0)0)0)0) 0]

NC oV
L E-StopJ

Normally
Closed & —
Latching it
Switch

£

You should nevetely solely on electronics and firmware to stop all machine motion in an
emergency. It is recommended thatdouble pole EStop switch is used and the other pole opens a
latching contactor that remaas all power to the machine motor drives and spindle.

The EStop functionality should be reserved for emergencies only and should not be used for normal
starting and stopping of the machine.
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4.6 Connectingto the PC

The breakout board connects to a BxGnotion controller such as a SmoothSteppé amale DBR5
connector CNC contrdér software such as Mach3 communicateith the breakout boardhrough
this port A good quality shielded cabhlas short as practica recommended to provide protection
against switching and motor noise.

DB25 Male Connector

1...‘.‘......013

14

25

Breakout Board DB25 Male Locations

Pin | Description | Direction Active Pin | Description | Direction Active
1 X Direction | PC—> BB | High 10 | Error PC «<— BB | High
2 X Step PC —> BB | High 11 | Opto 1 PC <— BB | High
3 Y Direction | PC —> BB | High 12 | Opto 2 PC «<— BB | High
4 Y Step PC —> BB | High 13 | Opto 3 PC «<— BB | High
5 Z Direction | PC—> BB | High 14 | CPump/EN | PC—> BB | Low
6 | ZStep PC —> BB | High 15 | Limits PC<— BB | Low
7 | AStep PC —> BB | High 16 | BDirRly2 | PC —> BB | High
8 | BStep/Rly1 | PC —> BB | High 17 | A Direction | PC—> BB | High
9 Spindle PC — BB | High 18+ | Ground PC<— BB | N/A
DB25 Pin Out
BBQV V10 13 www.machdrives.com
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4.6.1 Charge Pump/ Enabl®verview

The PC enables and disables the breakout board via the DB25 port pin 14 (CPYymphe
enable signal can be a simpbgiclevel change, or preferably a pulse streammirthe

charge pump generator. The charge pump signal is preferred as it prevents spurious signals
activating breakout board functions durintpe controller PCstartup and shut down.

4.6.2 Configuring the ChargumpOutput
Make sure the Charge Pump jumpmer the breakout board is QN

Configure the output signal for pin 14 to use Charge Pump feature and use Active lasw
shown.Checkno other output signal is using pin 14.

Signal Enabled Port # Pin Number Active Low
Charge Pump & 1 14 &

Make sure that thaick box"Charge Pump on in EStop" under "General Configuréats
cleared as shown.

— General Configuration
Charge Pump on in EStop

Your CNC controller will now send a stream of pulses over pin 14 when it enables the CNC
machine and hold the pin high when the machine is disabled.

The breakout board requires the pulse stream frequenicgreater than 5KHzMach3

typically outputs a 2.5KHz Charge Pump pulse stream.

'4.6.3 Configuring theEnableOutput

Note: It is preferred to usthe Charge Pump Setwgbove OnlyconfigureSimple Enable
Setup if your CNC software does not have Charge Pump functionality.

Make sure the Charge Pump jumper on the breakout board is OFF.

Configure the output signal for pin 14 to use Enable 1 and Active Low as stitvok no
other output signal is using pin 14.

Signal Enabled Port # Pin Number Active Low

Enable 1 Y 4 1 14 &

BBQVI V10 14 www.machdrives.com
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4.6.4 Configuring theErrorInput

The Error input provides a meaffor the breakout board to notify the controller PC that an
error condition has occurred. This can happen for any of the following reasons.

9 The usehas activated the £5top switch
1 A motor drive has signaled an error condition to the breakout board.

Confgure theEStopinput signalto usepin 10, ActiveHighas shown. Check no othaput
or output signal is using pir01

Signal Enabled Port # Pin Number Active Low Emulated HotKey
EStop V4 1 10 b 4 b 4 0

|4.6.5 Configuring Noise Debounce

The printer cable between the breakout board and the PC can pick up noise from motors

and switchingthatth & Ol dzaS FFtasS aAdylrftad ¢KAa OFy oS
LYGSNBIfé Ay (GKS aLylLdzia {A3Iylf 5S062dzyOAy3IKb;
/ 2 Y F A 3 dzNJ Aivalgey6®0ms §508 $40us) works well.

Inputs Signal Debouncing/Noise rejection

Debounce Interval: 500 x 40us
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5.0 CONNECTINMACHDRIVESERVODRIVES

This section details connecting and configuring Machdrives brand servo drives. For other brand servo
and stepper drivepleasesee section 6.

5.1 ConnectingBRA Servo drives

MachdrivesBRAservos have isolated control circuitry, so connecting wgtresight forward. All the
signals match exactly in name and polarity. Simply connect up as dhedoum

As the BRA drives contain limit switch logic, any limit switches should be connected directly to the
drive limit inputs. See the BRA user manual forendetails on setting up limit switches.

5.2 ConnectingBRB/BRC Servo drives

MachdrivesBRB/BRGervos have isolated control circuitry, so connecting up is straight forward. All
the signaldave the same levels amqmblarity for straight through connectio. Simply connect up as
shownbelow.

The BRB/BRC drives do not contain limit switch logic so any limit switches should be connected to
the breakout board, ) - )irp® as detailed irthapter?.
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