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Introduction
WARRANTY DOES NOT COVER DAMAGE BY FAULTY WIRING OR IMPROPER INSTALLATION.

The information provided by CENTROID relating to wiring, installation, and operation of CNC components is
intended only as a guide, and in all cases a qualified technician and all applicable local codes and laws must be
consulted. CENTROID makes no claims about the completeness or accuracy of the information provided, as it
may apply to an infinite number of field conditions.

As CNC control products from CENTROID can be installed on a wide variety of machine tools NOT sold or
supported by CENTROID, you MUST consult and follow all safety instructions provided by your machine tool
manufacture regarding the safe operation of your machine and unique application.

Basic Safety Procedures and Best Practices

CNC SAFETY WARNINGS

WHEN A CNC IS OPERATING, HIGH VOLTAGE LEVELS COULD BE PRESENT THAT ARE LETHAL FOR
PEOPLE IF THEY COME INTO CONTACT WITH IT. It is important to always keep in mind that voltage levels
present on a CNC equipped machine tool can be lethal, mistakes in wiring can be catastrophic. In addition to
dangerous lethal voltages CNC machines have powerful motors and resulting dangerous unexpected forceful
motion of dangerous cutters and fast moving heavy machine parts.

Installation of a CNC controller should be performed only by individuals trained and qualified to do the task.
Before installation procedure and working with the equipment it is required to read and understand the user and
installation manuals of all the components and equipment being used. It is necessary to be completely sure of
and have full understanding possible dangers and also completely assured that installation can be performed in
a safe manner. Any schematics or wiring hookup instructions presented on Centroid’s website or in the online
forums are incomplete educational examples for discussion only. The user, DIY’er is creating his/her own CNC
device, which may include dangerous lethal voltages, powerful motors and resulting dangerous unexpected
forceful motion of dangerous cutters and fast moving heavy machine parts. The information provided by
CENTROID relating to wiring, installation, and operation of CNC components is intended only as a guide, and in
all cases a qualified technician and all applicable local codes and laws must be consulted. CENTROID makes
no claims about the completeness or accuracy of the information provided, as it may apply to an infinite number
of field conditions. CNC control products from CENTROID can be installed on a wide variety of machine tools
in combination with 3™ party components NOT sold or supported by CENTROID, you MUST consult and follow
all safety instructions provided by your machine tool manufacturer and electrical components regarding the safe
operation of your machine and unique application. If you are not qualified to accept all responsibility and/or you
do not agree, DO NOT PROCEED and request a refund.
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AcornSix CNC LIMITED WARRANTY

By accepting delivery or operating this product, you the buyer accept all of the terms of this warranty. If you
do not wish to accept the terms of this agreement, immediately call to make arrangements for the return of
the product.

Centroid warrants to the original purchaser that any part of its product purchased will be free of defects in
workmanship and parts for a period of twelve (12) months from the date of delivery (hereinafter "Warranty Period").
During the Warranty Period, Centroid will, at its option: (1) provide replacement parts necessary to repair the product;
(2) replace the product with a comparable product; or (3) refund the amount customer paid for the product upon its
return. Replacement parts or products will be new or serviceability used, comparable in function and performance to
the original part or product, and warranted for the longer of thirty days for the US or the remainder of the warranty
period. Any additional purchases or upgrades will not extend this warranty. This product warranty covers normal use
only. This product warranty does not cover damage caused during shipment and any damage caused by: actions that
are beyond Centroid's control, including without limitation, impacts, fluids, fire, flood, wind, earthquake, lightning or
similar disaster, war, lockout, epidemic, destruction of production facilities, riot, insurrection, or material unavailability;
unauthorized modifications, attachments or peripherals; improper use, environment, installation or electrical supply;
improper maintenance; any other misuse, abuse or mishandling. Except for the warranties expressed in this
agreement, Centroid disclaims all other warranties, either express or implied, including implied warranties of
merchantability or fitness for a particular purpose, other than those warranties implied by and incapable of exclusion,
restriction or modification under the applicable law. The term of any implied warranties that cannot be disclaimed are
limited to the term of this agreement. Centroid’s and customer's maximum liability to the other is limited to the
purchase price customer paid for products or services plus interest as allowed under the applicable law. Neither
customer nor Centroid will be liable to the other for property damage, personal injury, loss of use, interruption of
business, "down time", customer's time, loss of use of related equipment, lost profits, lost data or other
consequential, incidental, punitive or special damages, however caused, whether for breach of warranty, contract,
tort (including negligence), absolute or strict liability or otherwise, other than those damages that are incapable of
limitation, exclusion or restriction under the applicable law. Acorn CNC is an educational DIY (do-it-yourself) product.
Centroid makes no warranties or claims of safety or suitability for any application. Any schematics or wiring hookup
instructions presented on Centroid’s website or in the online forums are incomplete educational examples for
discussion only. The user, DIY’er is creating his/her own CNC device, which may include dangerous voltages,
powerful motors and resulting dangerous unexpected forceful motion, of dangerous cutters and fast moving heavy
machine parts.

If you are not qualified to accept all responsibility and/or you do not agree, DO NOT PROCEED and request
an RMA# for a full refund.
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Care and Handling of CNC components

For Motors

Be safely dressed when handling a motor. Wear safety shoes and gloves. Avoid loose clothing which can get
caught on the motor. Be careful not to let hair get caught in the rotary section of the motor. Do not handle the
motor with wet hands.

Shut off the power before working on a motor. Wait at least 5 minutes after the motor is shut off before touching
any power terminals.

Ensure that the motor and motor related components are mounted securely. Ensure that the base or frame to
which the motor is mounted to is strong enough.

Do not touch the rotary section of the motor when it is running, unless specifically instructed to do so.

When attaching a component having inertia to the motor, ensure any imbalance between the motor and
component is minimized.

Be sure to use a key when the motor has a keyed shaft.

Use the motor in appropriate environmental conditions. Do not store flammables in close proximity to the motor.
When not in use, store the motor in a dry location between 0° to 40° C.

Do not remove the nameplate from a motor.

Never use a hammer or other impact device on the motor shaft for any reason.
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For Circuit Boards

Minimize handling circuit boards as much as possible. If you must hold a circuit board, grasp it by the edges as
shown below.

- Before picking up a circuit board, always discharge any static buildup you may have by touching a grounded
surface.

- Avoid touching any of the circuit traces, components, or component leads. Improper handling can lead to ESD
(electrostatic discharge) which may damage the PCB, or shorten its lifespan.

- Keep the work area FREE from STATIC generating materials such as: Styrofoam, Vinyl, Plastic, and Fabrics.
A wood bench top surface works best for bench testing.
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About This Manual

This manual describes how to install the Centroid CNC AcornSix Step and Direction Motion Controller. The
AcornSix system provides up to six axes of step and direction interpolated motion, controlled by industry
standard G-Codes.

AcornSix can be used for the CNC control of milling machines, routers, lathes, engravers, flame cutters, plasma
cutters, laser cutters, water jet cutters, drill presses, grinders, and other specialized applications using step and
direction axis drives.

This installation manual covers the most common AcornSix hardware setups.

This manual links to relevant technical resources such as: forum posts, detailed PDF documentation and videos
which appear throughout the manual.

Documentation

Document your installation!

It is highly recommended that you document the parts used in your conversion. Once parts are installed you
may not be able to read the nameplates or identification markings on the part(s).

. Photograph motor nameplates

. Photograph controllers and circuit boards (especially Model, Revision and Serial)

. Download and save documentation for all parts used for future reference

. Keep a log of the various switch/jumper settings and electronic configurations

. Use a labeler to mark any relays or modules is always a good idea

. Create and/or update a system schematic

. Save a Report after every configuration change. See 3.3 Software Backup for thoughts on an offline
backup
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Before You Begin

Before getting started, please take the time to familiarize yourself with the schematics, manuals, and installation
instructions which can be found here.

While doing the installation, it is very important that you follow the instructions exactly and in order. Doing the
installation incrementally and testing as you go will allow you to immediately isolate the cause of any problems
that may occur. Additional troubleshooting resources are included in the Appendices.

Useful Resources

All Acorn Documentation link
https://centroidcncforum.com/viewtopic.php?f=60&t=3397

AcornSix Schematics: Type in “AcornSix” in the search bar.
https://www.centroidcnc.com/centroid diy/schematics/pbrowse.php#

Centroid’s YouTube Channel: Centroid CNC Technical Support
https://www.youtube.com/user/CentroidSupport/videos

Free Centroid Community CNC Support Forum https://centroidcncforum.com/viewforum.php?f=20

Centroid CNC Tech Bulletins: http://www.centroidcnc.com/centroid diy/tech bulletins/browse.php

Centroid AcornSix and Accessories:
https://shopcentroidcnc.com/acornsix-cnc-controller/

Acorn Knowledge base Videos: https://centroidcncforum.com/viewforum.php?f=61

Acorn CNC Tech Tips Knowledge: http://centroidcncforum.com/viewforum.php?f=63
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Where to find support

Sign up for free tech support here: https://centroidcncforum.com/viewtopic.php?f=60&t=3498

Post your question on the forum by clicking "new topic"

(@) CENTROID?] cere communiy e suppor orum

= Quick links @ FAQ # ACP & MCP A Notific

@A Board index < Centroid Community CNC Support Forum < Centroid Acorn CNC Controller

Centroid Acorn CNC Controller

Moderator: cnckeith

FORUM TOPICS POSTS
Acorn CNC Knowledge Base Videos
g 50 102
Moderator: ecnckeith
Acorn CNC Tech Tips Knowledge Base, Look Here! before posting
. 90 864
Moderator: enckeith
New Topic ¢  Search this forum... Q | & Mark topics read » 4483 tof
ANNOUNCEMENTS REPLIES VIEWS
.* K The AcornSix CNC controller kit has been released! 24 747
Z ) by cnckeith » Fri Oct 21, 2022 4:44 pm RIElENE
.* Acorn CNC12 v4.80 has been released. (8-12-22) 70 8192
S by cnckeith » Mon Jun 20, 2022 8:28 am 01 2l(sllell7][s
* .
s ") ALL Acorn Documentation
) 0 45552
1& S by enckeith » Wed Aug 14, 2019 12:11 pm

Please read the posting guidelines linked below, before making a post. Always search the forums for your
problem first. Somebody may have already experienced the issue you are having.

When you post to the forum, your question will be seen by many users. Possibly getting you more than one
solution to your problem. Your post can be helpful others in the future.

Forum Posting Guidelines: https://centroidcncforum.com/viewtopic.php?f=60&t=1043

Factory Direct technical support is available in 1 hour blocks. Purchase here:
https://shopcentroidcnc.com/centroid-factory-direct-11-technical-support/
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Chapter 1 AcornSix Controller

1.1 AcornSix

Congratulations on your AcornSix purchase!

AcornSix is a step and direction motion control solution, providing up to 6 axes of step and direction signal
outputs and full Programmable Logic Controller (PLC). Make sure your kit is complete and has not been visibly
damaged in shipment.

» The following components are included with your AcornSix CNC Controller Kit Part #15136
* AcornSix Board Part #15114

* AcornSix Component Bag #15211

* (2) 8 Relay Boards #9091

* (2) Ribbon Cables Part #9053

* Meanwell RD-35B Power Supply Part # 8903

+ 15ft Shielded Cat5E Ethernet Cable Part# 7269

* Riser Mounting Pan
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Chapter 2 Bench Test Hardware Setup

2.1 Introduction to Bench Testing

The first step in installing your new system is performing a Communications Bench Test and then
individual component bench test. “Bench test” means connecting electronics to the AcornSix on the
bench to test them before installing the system in a machine. Then adding one component at a time
will save you time and make things much easier to debug and configure.

The bench test allows you to:
* Find problems before spending a lot of time wiring your machine or cabinet.

* Troubleshoot hardware and software problems early on, before they can cause permanent damage to the
system.

* I[dentify missing or defective hardware before installing the system

* Allows for greater visibility and ease of access when troubleshooting than being installed in an electrical
cabinet.

» Should a serious issue arise, it gives the user a knowledge base that allows technical support to more quickly
and efficiently solve the problem.

Tools and Equipment Needed

* A good location — A bench test needs to be performed on a large surface with good lighting and easy access to
electrical outlets. Do not use metal or plastic surfaces or surfaces that may contain metal scraps or shavings, as
we will be resting powered circuit boards on the surface. Do not use fabric covered surfaces as it may cause
ESD (electrostatic discharge) damage. A wooden surface is an ideal test bench location.

* APC or a Centroid console unit which comes with CNC12 installed. The PC must meet the specifications
listed in Technical Bulletin #273, which can be found here:
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/273.pdf

* A small screwdriver set.

* A digital multi-meter
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2.2 AcornSix Communications Bench Setup

The very first step is to verify that there is good communications between the CNCPC, CNC12 and the
AcornSix.

1.) Wire the AcornSix on the bench following Schematic S15148 “AcornSIX, BASIC POWER AND
COMMUNICATION CONNECTIONS, Bench Test”

2.) Prepare the CNC PC for CNC control use.

3.) Configure Windows for CNC use.
4.) Install AcornSix CNC12 software.

5.) Perform the communications Stress Test.

Lets get started.

1. Connect the relay boards: Use the included flat white 10 conductor cable to plug the relay boards into the
AcornSix.

o| «outrPuTS

D| ¢+=0uUTPUTE

O
O| =OuTPUT 7

nnnnnnnn

O] «=CUTPUT &

= o]
AXIS ENABLE 1}0d
GND}oy

STEP 2 |0
DIRECTION 2 104
AXIS ENABLE 2404
GND o]

| 4=0uTPUTS

U] &= 0UTPUT 10

O] &= 0uTPUT 11

V| ¢=0ouTPUT 12

cornSIX sTepof
REV 220118 .
PN:15114 AXIS ENABLE 4jo]

O| ¢ outPuT 13

EEEEERES

29 92200000]

O| «=outPuT 14

CO00DO000000 0
0000000000000
b O| +ouTtPUT 15

(Open Collector Drive Signals)

O] #=0uUTPUT 18
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2. Wire the provided Logic power supply to AcornSix following the bench test schematic. Leaving the Meanwell
power supply disconnected from 110VAC, wire the power connections to H16 on the AcornSix. Note: Included
Power supply will also run on 240VAC.

L]

22A(+5VDCI W1

COomM

1.0A (+24VDC) V2

MEANWELL
RD-35B

+VDC

3. Connect the Ethernet Cable: Connect a shielded Ethernet cable to your PC. Connect the other end to the
AcornSix. A shielded Ethernet cable will have a metal clip around the RJ-45 connector it as shown by the blue
cable in Figure 2.2.1. One part #7269 15ft Shielded Ethernet cable is included with the AcornSix kit. Centroid
also stocks part #6143 25ft Shielded Ethernet cable.

Note: An unshielded cable can result in intermittent PC Data receive errors in the software due to
electronic noise and interference. See TB270:

https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/270.pdf

Shielded Ethernet
Cable Required!

Cable must have
a Metal Jacket

See Tech Bulletin #270
www.centroidchc.com
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Note: The Ethernet cable from the AcornSix must be connected directly to the PC through a built in

Ethernet connector or a PCI/PCI-E network adapter card that has been installed in the PC. Some computer
systems ship with an Ethernet adapter that connects to a USB port. This type of connector (Ethernet though
USB) may be used for Internet access but must not be used for CNC control with the Centroid AcornSix.

4. Connect incoming power to the Meanwell RD-35B. Note that the power supply accepts up to 240VAC.

2.2A (+5VDC) W1

COom

1.0A (+24VDC) V2

MEANWELL N
RD-35B

6. The AcornSix will power up and goes thru a booting process. It takes about 15 seconds for the AcornSix to
boot. Unlike the Acorn4 board the heartbeat on the BBG is not the sole indicator of the AcornSix being booted
and ready to go. The AcornSix is equipped with an on-board seven-segment LED number display, this will
indicate that the AcornSix is booted when you see the horizontal LED bar moving from top to bottom in a
scrolling fashion on the display. This means all is good and AcornSix is ready to connect to CNC12 software.

Ready, but not running

Center segments lighting in a scrolling pattern indicates normal operation.

> 5 °

Running normally
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Chapter 3 CNC12 Software

3.1 Windows 10/11 Software Pre-installation Requirements and the Centroid PC Tuner

Only Microsoft Windows 10/11 (Home or Professional) is supported with CNC12. Older versions of Microsoft
Windows, Mac OS, or Linux are not supported.

1. If you have purchased a console unit or computer from Centroid, it comes with Windows properly configured
and the CNC12 software already installed. If you bought or built your own computer, it must meet the
prerequisites listed on the Centroid Website here and to be configured for CNC use follow the steps below.
https://www.centroidcnc.com/cnc_pc_performance_requirements.html

2. Before installing CNC12, all anti-virus, anti-malware, and 3rd party firewall software should be uninstalled
(not disabled) and your computer rebooted.

3. Use the Centroid CNC PC Tuner App in conjunction with Tech Bulletin 309
(http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/309.pdf) to configure the PC for CNC use.

The CNC PC Tuner App will handle most of the Windows 10/11 configuration for you including checking for
updates, setting firewall exceptions, configuring power settings, etc. TB309 has instructions for the items you
must configure by hand.

The PC Tuner App can be downloaded here:
https://www.centroidcnc.com/centroid_diy/centroid_cnc_software_downloads.html

Windows 11 64-bit

32 GB RAM

Seagate Portable SCSI Disk Device External hard disk media
Centroid CNC PC Tuner SAMSUNG MZVLB1TOHBLR-000L7 Fixed hard disk media
Version 1.2.2 R17056 Samsung SSD 970 EVO Plus 1TB Fixed hard disk media

Display Size 1920x1080

Prepare Windows for Centroid CNC control use

Check CNC PC Hardware and Software Requirements

Check CPU Performance
Check the CNC PC for minimum hardware Check Storage Device
and software requirements Check Screen Resolution
Check for Proper .NET Framework
Check Windows Version

Check Ethernet Adapter Status

oododo

H Check A t of Available RAM
Configure Notepad++ for G&M code Editing CEES AT E AT EE D

(download Notepad++ here)

Checks the following:

- Processor score

- Storage device type (HDD/SSD)

- Screen resolution (e.g. 1920x1080)
- .NET Framework version

.. - Windows version (10/11)
- Ethernet network adapter status
n . Run All Windows Setup and PC Checks - Amount of available RAM

i

Click to Run All Windows Setups and PC Checks

\documents\acornsix_install_manual\acornsix_install_manual_rev17.odt 02-26-24 Page 14


https://www.centroidcnc.com/centroid_diy/centroid_cnc_software_downloads.html
https://www.centroidcnc.com/cnc_pc_performance_requirements.html

Centroid CNC PC Tuner introduction video. https://youtu.be/bOZVMMdzQOj8?si=SIFVshBwu5eZ6INC

Centroid CNC Technical Support

@CentroidSupport - 2.47K subscribers - 74 videos

Centroid CNC control Technical Support Videos for the do it yourself CNC control building

Q, Subscribed v

Home Videos Playlists Community

Popular Oldest

@ P P —.
4

What happens when you run the v5.08 CNC Centroid CNC PC Tuner now available,
installer without having the control board u... configure a PC for CNC use in one click. T T

222 views * 1 month ago 2.1K views - 5 months ago

Nearly all major communication problems between CNC12 and the AcornSix are caused by anti-virus and 3rd
party firewall software. Virus software works by stopping unusual or suspicious behavior in software, and will
almost always detect the interaction between the AcornSix and the PC as unusual/suspicious and interfere with
the operation of CNC12. Firewalls work by blocking certain communication ports, and often these ports are
needed for the operation of CNC12. The default firewall built into Microsoft Windows will work fine with CNC12
if you allow access as specified in this manual. For the communications bench test however it is best to disable
the Windows firewall you can always turn it back on after verifying good AcornSix communication.

See Tech Bulletin #270 for details on how to fix hard to solve PC to CNC communication errors.
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/270.pdf

If your corporate policy requires anti-virus software, a third-party firewall, or that certain Windows security
features be enabled to connect to the network, then Centroid recommends that you keep any computers with
CNC12 installed disconnected from the network.
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3.2 AcornSix CNC12 Software Installation

With the bench configuration completely powered as described in Section 2.2 and your PC powered up, install
the Centroid CNC12 Software as follows:

1. The download to the latest version of the CNC12 software located on the Centroid Software Downloads web
page. https://www.centroidcnc.com/centroid_diy/centroid_cnc_software_downloads.html

2. Navigate to the CNC12 Software you just downloaded. Depending on your Windows settings, the file you
downloaded will be displayed as “centroid_cnc12_v5.xx.zip” or similar. Unzip it.

3. With the AcornSix powered up and connected to the CNCPC, Double click the executable. (.exe). NOTE: The
AcornSix must be powered on and connected to the CNCPC via the provided Ethernet Cable. If your PC uses
an Ethernet connection for Internet access, ensure to install the software with the Ethernet for Internet
disconnected.

4. Windows 10/11 systems may pop up a Windows Defender SmartScreen showing “Microsoft Defender
SmartScreen prevented an unrecognized app from starting. Running this app might put your PC at risk”. Click
“More info”, Then Click “Run anyway”.

Windows protected your PC

an unrecognized app from

Microsoft Defender Smartscreen

\documents\acornsix_install_manual\acornsix_install_manual_rev17.odt 02-26-24 Page 16


https://www.centroidcnc.com/centroid_diy/centroid_cnc_software_downloads.html

5. Depending on your Windows settings you might also get a prompt asking if you want allow the application to
make changes to your device. Click “Yes”.

User Account Control

Do you want to allow this app from an
unknown publisher to make changes to your
device?

centroid_cncl2 v5.08 installer x32.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

T

6. Read the Centroid Disclaimer of Software Warranty and if you agree click on “I Agree”.

@ Centroid CNC12 v5.08 Installer - *
License Agreement
Please review the license terms befaore installing Centroid CNC 12 w5.08. @

Press Page Down to see the rest of the agreement.

kZENTRDID Disclaimer of Software Warranty

NO WARRANTIES. THE SOFTWARE 15 PROVIDED “AS I15” WITHOUT

| WARRANTY OF ANY KIND. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, CENTROID DISCLAIMS ALL WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, IMPLIED

| If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Centroid CMC12 v5.08.
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7. Select to “Install Desktop Shortcuts”. Selecting “Start CNC12 at Startup” is very useful to select as well if this
is a dedicated CNC setup where the PC power is turned on when machine power is turned on. Select “Next” to
continue.

Centroid CNC12 v5.08 Installer — *
Installer Options
Please select options for your CNC12 install. @

B8 Install Desktop Shortouts
Start CNC12 at Startup

[_] Copy Manuals to Desktop

< Back Cancel

8. Select AcornSix as the control option and then select “Next” to continue.

@ Centroid CMNC12 v5.08 Installer — >
Installer Options
Please select CMC control board model. @

© Oak/Allin1DC/MPU11

© AcornSix
O Acorn

© Hickory

< Back Cancel
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9. Select the version of software for your machine. Select “Next” to continue.

@ Centroid CNC12 v5.08 Installer — x
Choose Components
Choose which features of Centroid CMC12 v5.08 you want to install, @

Check the components you want to install and uncheck the compaonents you don't want to
install. Click Mext to continue.

Select components to install: CHC 12 Mil
[]cHciz Lathe
[]cMC12 Router

Space required: 0.0 KB

< Back Cancel

10. Choose between Imperial (Inches) and Metric (Millimeters) as the default units. This is to help with initial
setup and can be changed at any time later in the software. Select “Install” to continue.

@ Centroid CMC12 v5.08 Installer — x
Machine Units
Please select default machine units, This can be changed later. @

Q) Imperial (Inches)

() Metric (Milimeters)

< Back Install Cancel

\documents\acornsix_install_manual\acornsix_install_manual_rev17.odt 02-26-24 Page 19



11. After seeing the “Setup was completed successfully.” screen select “Next” to continue.

r@ Centroid CNC12 v5.08 Installer -

Installation Complete
Setup was completed successfully. @
Completed

Extract: dual mpg bport style.icn... 100%:

Extract: dual mpg bport styledriling.icn... 100%:
Extract: siemens cover spacer plate big.icn... 100%:
Extract: siemens cover spacer plate.icn... 100%:
Extract: siemens encdr hole mount.icn,.. 100%
Extract: siemens encoder spacer 2.icn... 100%:
Extract: siemens encoder spacer face.icn... 100%:
Qutput folder: C:lintercon

Created uninstaller; C:\encmuninstall. exe
Completed

Mullsaft Inskall Swskem 3,08

< Badk Cancel
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12. Network Adapter Setup: (IMPORTANT: During the software installation AcornSix is required to be powered
up and connected to the CNC PC via the provided Ethernet Cable). You will be presented with all the Network
connection options your computer has. Select the one that the AcornSix is connected to as the one that the
static IP will be applied to by the installer. The adapter will always be an Ethernet adapter; if you see a Wi-Fi

adapter, do not select this adapter.

@ Centroid CNC12 v5.08 Installer — >
CHNC Network Adapter Setup
Choose Adapter and this installer will aute configure the IP address. @

Choose Adapter to automatically configure IP address to 10.168.41. 1 for CHC use.

© Ethernet (169,254, 186, 155)
() WiFi 2 (192.168.0.97)

*See Centroid installation manuals and Tech Bulletin #270 for more information on
properly setting up the CNCPC Windows and the Ethernet adapter for CMC use,

Mext = l Cancel

NOTE: Centroid recommends using a computer with two Ethernet ports.

Alternatively one Ethernet port and one Wi-Fi adapter is also acceptable.

That way one Ethernet port is used for the AcornSix, and the second wired Ethernet port can be used to access
the internet or a LAN. If you do have two Ethernet ports, install the CNC12 software with the Ethernet port that
connects to the LAN/internet disconnected. This way the CNC12 installer will install to the correct Ethernet port.

NOTE: Your IP address will differ from those shown in the picture.
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13. If the Network Adapter Setup screen does not show an Ethernet option, that means that the installer does
not detect the CNC control board Ethernet connection to the PC. If you see this screen STOP, select “Cancel’,
and ensure that the control board is powered on and connected to the PC via Ethernet. Then retry the
installation. If the issue persists, go back to Section 3.1 and check the Windows 10/11 configurations are setup
properly for CNC control use.

@ Centroid CNC12 v5.08 Installer — x
CNC Network Adapter Setup
Choose Adapter and this installer will auto configure the IP address. @

Choose Adapter to automatically configure IP address to 10, 168,41, 1 for CNC use,

() WiFi 2 (192.158.1.167)

*See Centroid installation manuals and Tech Bulletin #270 for more information on
properly setting up the CNCPC/MWindows and the Ethernet adapter for CNC use.

< Back Cancel

14. Confirm that the Ethernet selected is the correct one and select “Yes” to proceed.

(]
'
(=]
(]
[y
[}
(]

CNC Network Adapter Setup
Choose Adapter and this installer will auto configure the IP address. @

Choose Adapter to automatically configure IP address to 10. 168.41. 1 for CNC use.

OE Centroid CNC12 v5.08 Installer
Ow

Would you like us to change the IP address for Ethernet to
10.168.41.17

Please note that this may take a few seconds...

TN e AT T T

oo - -
properly setting up the CNCPCWindows and the Ethernet adapter for CNC use.

T T

stall Swstem w3, 08

< Back Mext = Cancel
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15. Click “Finish” to complete CNC12 software installation.

@ Centroid CNC12 v5.08 Installer

Completing Centroid CNC12 v5.08
Setup

Centroid CMC12 v5.08 has been installed on your computer.

Click Finish to dose Setup.

< Back Finish |
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Chapter 4 Bench Testing

4.1 CN12 Software Configuration

Before starting the AcornSix CNC12 software verify that the AcornSix CNC control is powered on and
the Ethernet cable connected to the CNC PC. The LED on the AcornSix will be a continuous scrolling
sequence when it is in a ready state (if you see a number it is an error code). For a list of error codes
see Appendix B.

AcornSix on board LED1 Operation

The seven-segment display (LED1) is used to display status.

At startup, LED segments will light up in a fast rotating pattern during boot up process and continue until
initialization is complete. The Initialization (booting) takes about 15 seconds.

Center segments lighting in a scrolling pattern indicates AcornSix has booted and is running normally.

s 8 8 5 o6 00
BEHHEEBHSB EHBEB

> -

Errors are indicated by a flashing number with the decimal point lit continuously. See “LED1 Error Codes” chart
for error descriptions.

d.H5.8

-> ->

Flashing number indicates an error
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Double click the CNC12 Mill (or Lathe or Router) icon on the desktop.
The main screen of CNC12 will appear. You have successfully connected CNC12 and AcornSix.

Note CNC12 is designed for a monitor resolution of 1920x1080, set the monitor resolution to 1920x1080 for
best results.

WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

Tool: T===ll==
—————————— Feedrate: 100% 0.0 ipm
—

Spindle: 0 A
—

335 Emergency stop released

Software Exited, Cycle E-Stop/Reset to Continue|
WARNING: Machine Home Not Set

1) Jog all axes to their home positions
2) Press CYCLE START to set machine home

Machine Coord.

X +0.0000 ' Machine Home — E
SYSTEM ID FXYTd CHECK  HOLD
Y +0.0000 7" -
0008DC111213-0831220052 =
Z +0.0000 Work Envelope: MPU12 System RESET OVERRIDE

100%

= o]+
( == | 100%
E
OPTIONS

Setup Load MDI CAM Edit Utility
F1l F2 F3 F5 F6 F7

If CNC12 does not start and you receive this message.

Unable to establish communication with AcornSix.
If this is the first time you have seen this message, exit and restart CNC12.
Otherwise please check Window Firewall, Ethernet Cable and Acorn Heartbeat.

Press any key to exit.

Press any key to close and then try again, Double click the CNC12 Mill (or Lathe or Router) icon on the

desktop. If this message persists reviewthe IP settings, Virus and Firewall see Tech Bulletin 270 for more
information.

https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/270.pdf
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Notes on Beta Software: when running beta software this message will appear on start up.

I, This Beta version of software expires in 126 days.

ox

If you see this message, please STOP and download the latest released version of CNC12 found on our
website. Do Not use any BETA software versions on a production machine.

Released version of CNC12 can be found here.
https://www.centroidcnc.com/centroid_diy/centroid_cnc_software_downloads.html

If you want to participate in CNC12 Beta software testing more info can be found here.
https://centroidcncforum.com/viewforum.php?f=67
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4.2 AcornSix Communications Stress Test
1. Start CNC12 with AcornSix Powered up.
2. Click/press the “PRESS to RESET” twice to clear any message in the message window.

RESET

OK

3.) Set Home. You'll notice the DRO (Digital Read Out) is full of dashed lines.

WCS #1 (G54) Current Position (mm) Job Name: NO_JOF
Tool: T===lrl—==

X Feedrate: 100% (
—m—

Spindle:

406 Emergency stop

Z 335 Emergency stop

Press CYCLE STA[

WARNING: Machine Home Not Set

1) Jog all axes to their home positions
2) Press CYCLE START to set machine home

Press the “Cycle Start Button” to set the Home position.
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The DRO will now read 0.0000

Feedrate 100% 0.0 mm/m
Splndle 0 A
[ —

Y +0.0000 o (e
Z +0.0000

WCS #1 (G54) Current Position (mm) Job Name: NO_JOB_LOADED.cnc p
X +0.0000 % e Too il (S

335 Emergency stop released T

HOME

Press CYCLE START to start job 4 4 7 vre

x10 @
Dist to Go
D +0.0000 G e
+0.0000 V-
+0.0000
Y- z-

Machine Coord. TooL | ”reen E
HOLD

2 +0.0000 CHECK
FEEI

+0.0000 OVERRIDE
100 %

+0.0000 a4 .
acp
3] Share this window 8 E
OPTIONS
F4 F5 F6
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4.) Press F2 “Load” and navigate to the communications stress test program.

WCS #1 (G54) Current Position (mm) Job Name: NO_JOB_LOADED.cnc

Tool: TT==={fl===
x +0 _0000 Feedrate: 100% 0.0 mm/m
A

Spindle: 0 A
 E—

Y +0.0000

406 Emergency stop detected
335 Emergency stop released

VA +0.0000

~ » This PC > Windows (C) » cncm > ncfiles v C Q. Search ncfiles
Organize v Mew folder =~ 1O @
v W This PC Name Date modi"iéd Type Size
@ Desktop [ no_job_loaded.cnc 10/6/2022 8:05 AM CNC File 1KB
1 Documents [ stressTest.cnc 10/6/2022 8:05 AM CNC File 3 KB
L Downloads & recycle.cnc /2022 8:05 AM CNC File 3 KB
% Music [ recycle?.cne 10/6/2022 8:05 AM CNC File 4B
M Pictures [& spindlebenchtest.cne 2022 8:05 AM CNC File 7 KB
i Videos [& thread.cnc /2022 8:05 AM CNC File 3 KB
£ Windows (C) & threadmillin.cnc /2022 8:05 AM CNC File 4 KB
= Data Storage (D) & vcarvetest2.cnc /2022 8:05 AM CNC File 632 KB
— TOSHIBA EXT (E) 2 20r.dig 10/6/2022 8:05 AM Digitization... 424 KB
File name: | stressTest.cne o] Anfiles ) v
Open Cancel

stressTest.cnc will appear beside “Job Name:”
et e
WCS #1 (G54) Current Position (mm) Job Name: stressTest.cnc

X +O _0000 -Il;ggld:rate: -lrE}-C-}':/;--0.0 mm/m
Spindle: 0 A
Y +0.0000

406 Emergency stop detected
335 Emergency stop released

Z +0.0000

Press CYCLE START to start job

Dist to Go
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5.) Press cycle start to run the communications stress test.

This message will appear indicating the start of the stress test.

Communications Stress Test will start after
this message disappears, Please Wait for results

Then the results.

Communications Stress Test
PASSED
max. errors acceptable =5
Results:
Packets Resent: 0

Generic Communication Errors: 0
Packets Out of Order: 0
NAcks Packets Sent: O

NAcks Packets Recieved: O

If the stress test fails. See Tech Bulletin #270 for details on how to fix hard to solve PC to CNC communication
errors. https://www.centroidcnc.com/dealersupport/tech _bulletins/uploads/270.pdf\

For detailed discussion see this post https://centroidcncforum.com/viewtopic.php?f=61&t=1451
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4.3 AcornSix Analog Spindle Output Test “Spindle Bench Test”

Test the Analog output for Spindle control.

Load spindlebenchtest.cnc: From the main menu press F2-Load. Scroll down in necessary and click on the file
“spindlebenchtest.cnc”, then click open.

Spindlebenchtest.cncn appears as the job name at the upper right corner of the CNC12 window. Press Cycle
Start (Keyboard shortcut alt-s) to start the Spindle Bench test program. If the Digital Read Output (DRO) does
not display when you press alt-s, you likely encountered a fault. See clearing faults is covered in section 4.2.3

Testing the analog output for the spindle: AcornSix provides a 0 to +10VDC analog output to provide
programmable spindle speed control using a VFD (variable frequency drive). The default maximum spindle
speed specified in the Control Configuration is 3000rpm. This configures the control to scale the 0 to +10VDC
from 0-3000rpm. A spindle speed command of S1500 will therefore output +5VDC, a command of S1000 will
output +3.33VDC and so on.

1. Set a digital voltage meter to VDC
2. Connect the seven pin terminal block into connector H9

3. Insert the digital voltage meter leads into ANALOG OUT1 and GND (any of the grounds on H9 will
work).

Tighten down the screw terminals to firmly grip the probes.

. . (f 9 7 . UL = -

L LEL B ELELD

PSRRI, .
| ! i -
/
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4. With spindlebenchtest.cnc loaded, press Cycle start to begin. The following screen will be
displayed: (You may have to press Cycle start twice)

Welcome to the Bench Testing Utility.
Please make sure you have a DVM and a copy of the Installation Manual on hand.

Press Cycle start (alt-s) to continue

5. Enter the voltage readings as pictured below and press Cycle Start to continue.
Spindlebenchtest.cnc will throw an error if the spindle does not output as expected. Continue to press
cycle start as requested until the program is finished. The program will exit and the status window will
say “Job finished” after a successful completion.

Voltage Reading #1 - S500
Enter the voltage (VDC) read between Spindle Analog and Spindle Analog Com

I

Press Cycle start (alt-s) to continue
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4.4 Load an AcornSix License

Centroid Community CNC Support Forum: AcornSix CNC12 software License ordering process
explained https://centroidcncforum.com/viewtopic.php?f=61&t=3570

Centroid Community CNC Support Forum: Video: How to install an AcornSix CNC12 License
https://centroidcncforum.com/viewtopic.php?f=61&t=3345

AcornSix License Installation Instructions:

1) Download and save the email attached license.dat file to the CNC PC desktop using a Windows
PC. (Note: Mac or any Apple computers, will corrupt the .dat file attached)

2) With AcornSix powered up and running, Start the CNC12 software.

3) Press "F7" Utility menu.

5) Choose the "F8" Import License function. This will open a file dialog. Navigate to the desktop (or the
location where the license file attachment was saved) and select the license.dat file. Click "Open".
CNC12 will then respond with a message stating that the license was successfully imported.

Trouble shooting License Issues:

TB325: Licensing Issues and Troubleshooting
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/325.pdf

Centroid Community CNC Support Forum: Error “Serial number and license file does not match this
system” https://centroidcncforum.com/viewtopic.php?f=63&t=3882
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Chapter 5 Cabinet Wiring

5.1 Introduction to Electrical Cabinet Wiring Layout

Now that you are finished with the board level test it is time to think about electrical cabinet installation.
This chapter will go into detail about how to wire the various systems into your cabinet. During cabinet
wiring, it is important that you follow the schematic examples provided by Centroid.

Schematic sets may be found here:

https://www.centroidcnc.com/centroid _diy/schematics/pbrowse.php

Centroid Community CNC Support Forum: Control Box Building Tips
https://centroidcncforum.com/viewtopic.php?f=61&t=2443&sid=00f5418e46966cadb26ca1f3b6567b17

Solid Models and CAD Files for cabinet layout:

https://www.centroidcnc.com/centroid diy/downloads/acorn _documentation/acornsix_cover.dxf
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Best practices for Electrical Cabinet Wiring

Minimize Electrical Noise and EMI Interference

Keep sensitive electronics away from noisy equipment. Install high voltage transformers, contactors, and
other electrically noisy equipment as far away from low voltage circuit boards as practical. For example,
it would be a bad practice mount a contactor block or large transformer directly underneath the
AcornSix. See TB270 for more information on solving Communication errors.

https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/270.pdf

Keep high voltage power lines far away from low voltage signal lines. Keep the high-voltage AC power
lines and motor power lines as far away from low voltage logic signals as practical.

Grounding Principle. Wire the incoming chassis (earth) ground lug directly to a single ground bus bar.
Wire all cabinet doors, power supply chassis grounds, and other equipment chassis ground to one
single ground bus bar. What you should NOT do is have several different grounding points throughout
the cabinet, as this could increase electrical noise and interference.

Leave plenty of space between wire ducts and components. Keep wire ducts at least 2” away from
circuit boards when practical.

Use Snubbers on Contactors. Contactor blocks and relays need a snubber across the coil. Centroid
recommends using Quencharc snubber networks (Centroid PART# 1819). This reduces electrical noise.
If you are new to using snubbers more information can be found in Technical Bulletin #206, the latest
version can be found here.

o http://www.centroidcnc.com/dealersupport/tech _bulletins/uploads/206.pdf

Keep wires short Keep all cabinet wiring under 6ft.

Keep the cabinet maintainable and easily serviceable.

Centroid can provide electrical cabinet materials such as contactors blocks, time delay contactor blocks,
relays, fuse blocks, din rails, overload relay with fuses, din rail end stops, terminal blocks, etc. We only
carry the part if it has a Centroid part number on the schematic. Call Centroid for with the part # ready
for pricing and availability.

For wire management use PVC wire ducts (such as Panduit Panduct) to keep your wires neat and
organized.

Use DIN rails for mounting relays, contactors, terminal blocks, circuit protection blocks, disconnects, etc.

Leave a little bit of slack in the wire. Take all corners in the wiring ducts as wide as possible to leave a
small amount of slack in the wires.

Keep all the wiring in neat horizontal and vertical lines. Never run wires diagonally.

Label EVERYTHING. Label everything so that it matches the labels on your schematic. This includes
labeling each individual wire at both ends, circuit boards, relays, contactors, etc.

Keep the schematic attached to the cabinet somewhere so it does not get lost.
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Use the correct wire gauge.

* 22 Gauge stranded is suitable for signal wires such as limit switches and VFD inputs and outputs. A
twisted pair cable is ideal of devices with like limit switches with one signal and one return run.

» 18 Gauge stranded can is used for 5V, 12V, 24V low current power wires. 18 gauge is used to power the
Acorn and control devices connected to the outputs.

* 16, 14, 12 gauge should be used for Power wires connected to Axis drives, contactors, spindle drive,
pumps and other higher current accessories. Consult the drive manual to determine current
requirements. If a drive can accept 110VAC or 220VAC, Wiring for 220VAC will reduce the required
current.

» Stranded wire in these gauges can be purchased from most home improvement centers in the electrical
section and from automotive suppliers for automotive wiring.

Common Wiring Problems
The following information covered in Technical Bulletin #78 which can be found here:

( https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/78.pdf)

5.2 AcornSix Inputs
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The AcornSix is equipped with 16 optically-isolated inputs. Inputs can be wired for either Sourcing or Sinking.
This is determined by wiring the common terminal for the bank to supply positive (Sinking), or supply

common(Sourcing). Inputs are divided in banks of four.

Sinkiﬁ (NPM) SensurWiriE Example

External Power Supply

ACORMN_6 Configurable Inputs

24VDC COMMON
T
MNPUT
I +24VDC
24 COM
MNPUT
Sensor %
1 INPUT —pt— % %
24 COM L g
INPUT —pt— % %
Sourcing (PNP) Sensor Wiring Example < i
External Power Supply COMMON li

+24VDC

T

INPUT }

l .
24 COM +24_iu" DC
Sensor Q

24 COM

oy 1

o

/s

INPUT

™
I—H—l

Voltages can be selected by installing the appropriate SIP. Without a SIP installed (default configuration when
shipped from Centroid) the voltage is set to 24V. Optional SIPs (included in the AcornSix component bag) can

be installed to use 12V or 5V input voltage.

SIP ldentification - XXX Indicates Value

4308R-102
=R
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SIP Input Voltage Selection

SIP Value Marking | Resistor Value (Ohms) | Input Voltage
221 220 5
102 1.0k 12
MNone None 24

VDC is supplied via Common (1-4, 5-8, 9-12, 13-16) on H4 and H5. These terminals are NOT connected
internally. An example showing Home All, Limit All, Drive OK, and E-Stop is below.

5.3 AcornSix Outputs

The AcornSix is equipped with a total of 16 relayed outputs via (2) 8 relay boards. The relay boards
come equipped with LEDs showing output status.

RELAY BOARD (1)

= CUTPUT 8

— COUTPUT 7

SIP 4

«— CUTPUT 1
- i .
o
5 = CUTPUT 2
%= CUTFUT 3
o = CB]
o ’ o 17
o) o =
—Iot= #— CUTFUT 4 |
e LL2ES
ol
—_— —etr 4= CUTPUT 5
o =,
& e e
%

«— CUTPUT 8

NALOG OUT2
NALOG OUT1

4= OUTPUT @

C|GND
O
O|GND
O

= OUTPUT 10

= OUTPUT 11
7 LN
alllil

e }‘? = OUTPUT 12
— ot
b 17

o g A= OUTPUT 12
ol

= OUTPUT 14

A= QUTPUT 15
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5.4 Wiring Axis Drives

The AcornSix has 6 drive interfaces and supports a wide variety of axis drives that accept standard step and
direction input (some drive manufactures also use the term “pulse and direction”).

An example of drive wiring is below. Please consult your schematic for drive specific wiring.

3RD DRIVE ACCRN 110 5 &
INFUTS Dirive Ok
o e I E-STOP SWITCH pp—
g L lBTER 3 .
& o |JxEVDC
3 o [IDIRECTION 3
§ ensloa¥DC
o TTENABLE 3
FEND+{8)
& = pE
0ot B asdRRIVE OK3
c g'ﬁ_ P oM
S8 ERE
'ch': P EB- [Of
898 § enprMOTOR
2 £ =~[od ENCODER
g WOC |9
- EGN3:°
@ Aol
g alHMOTOR B -
2 :': POWER z % SHIELDED ETHERNET CABLE FROM PC S
% iclon MOTOR Ly =
*  DeowER = of o o
sSUPPLY @ o & S
& ot ¥
2ND DRIVE
e IS Y 12
o | T PO RSy —— D T-T— S wesova
& P PEEVDG o5/ DIRECTIONE
3 2 IDIRECTION 2 N N olassers
é-... +5VDC ofzno
ehia o ENABLE 2 ] ofs s mmecTION S
_ P?HD+° O|AJSTEPE
F 27> [°DRIVE OK 2 Ls
2D @ i o COM ofs omecTION4
== = efaisTER S
ma; EB [
Eg{'g? § = MoTOR
=92 8 .l ENCODER
£ 9 yecll ‘
& __EGND/o .
ENABLE ALL it
4 M T T T o
% e motor ¥ ] NN DIRECTION 3 afj;:;;;ﬁ-“
g B POWER 8 - 1 STEP 3 olaisTER2
=  B-lof = =
2 acls MOTOR Z( = ofsro
* POWER ol x wl L M DIRECTION 2 I
o EONET o| o @ STEP 2 Pk
= O|GND
i DIRECTION 1 \
1ST DRIVE N STEP 1 o omEcTon
I STER 1
PA SuEng EHET-*'SVDC T T QﬂE
:? PUL- o?TEP1 M P T A
% or | DIRECTIONT N PN i
8 LBVLC FIELDBUS
cne | ENABLE 1 A
_ PEND+D DRIVE OK A
g T DRIVEOK 1|
%gt& D alm- COM T T 1
255 . ol 1
o [-% =
3%5 B Easfor| MOTOR 224 (+5vDG) Vi [o EEC T
E 5 V:;E::: ENCODER covt [oLeBLE
© __EGHDlop 1.0 (+24vDC) V2 |0}
& Aol
§ P MOTOR L]
g eqor POWER mEswwELL ]
&  sclel MOTOR RO
= I POWER Lo
289 SUPPLY
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5.5 Wiring E-Stop Circuit

A general guide to E-Stop wiring and motor power troubleshooting is contained in Technical Bulletin #286 which
is located here.

( https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/286.pdf)

E-Stop Wiring

The emergency-stop (or E-Stop) is a safety mechanism used to shut off the machine during an
emergency.

The switch should be closed when the machine is in its operational state.

NOTE: Wiring E-Stop in a normally open configuration is dangerous as it will not stop the machine in the
event of a wire break. It also prevents noise from causing spurious faults because the signal is being
electrically held at the operational level.

For additional safety, multiple E-Stops can be added to a machine, but they all must be wired in series.

E-Stop Switch

Use a double pole single throw (DPST), normal closed, twist to release, emergency stop switch. Such as
Centroid part number #1009 used with #5934

AcornSix E-Stop — There are two E-Stop signals, one input and one output.

Input 8 is typically assigned to the E-Stop. Input 8 on header H1 needs to be routed in series with any E-
Stop switches, so that if any of the E-Stop switches are tripped the PLC knows the E-Stop is engaged as
seen in

Output 1 (AKA drive fault relay) The E-Stop contactor must be routed in series with output 1 and any E-
Stop switches, so that if any of the E-Stop switches are tripped the power is removed from the contactor
block.

The AcornSix output 1 relay is rated for up to 10 amps at 125 VAC or up to 5 amps at 30 VDC. Please
use the lowest voltage practical, as a high voltage can result in excessive noise that will create
undesirable effects. Centroid recommends using 24 VAC.

Contactor

A contactor is an electrically controlled switch. It can be thought of like a higher current relay.

These are used to turn on and off power to the main spindle and the axis drive. The Centroid
recommendation for contactors is a 24VAC type, although 24VDC and 110VAC contactors are available.

If you are not using a contactor with a built-in or add-on snubber, a snubber needs to be placed across
the contactor(s). Centroid recommends using Quencharc snubber networks (Centroid PART# 1819).
This reduces electrical noise when the servo motor power is cycled on and off.

For larger machines with AC servos, Centroid recommends using a Scheneider Electric/Telemecanique
LC1DT40B7A or similar device for the E-Stop contactor (Centroid PART# 14374). This Contactor
assembly includes snubber assembly and uses 24VAC to control it.
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* For smaller desktop machines with steppers and small spindle motors, The LC1K0610B7 24VAC Flood
Contactor w/snubber (#14377 from Centroid) can be used. This contact is also useful on all machines
for turning on and off accessories like spindle, pumps, vacuums and other high current accessories.

Testing the E-Stop Switch

*  Wire a Normally Closed E-Stop switch to the AcornSix following E-Stop examples on any of the

AcornSix schematics.

T

i e S
\ LED1

B]aLL axEs ENABLED
foloirecTIoN 3
o)
ol

sTER 3
GrD

DB9 CABLE
CONNECTOR
MALE END

PIN 1 =N/C
PIN 2 = COM (BLK/RED)
PIN 3 = Z\ (BLK/GRN) (0)

PIN 4 = Al (BLKWHT) ®

PIN5=B\ (BLKBLY) QO

PIN 6 = 7 (GRN) (]

PIN 7 = A (WHT) O o

PIN 8 = B (BLU) o

PIN 9 = +5VDC (RED) e}
@

CABLE SIDE

&
oo
ol
o
o|-
of G OUT2
of
o|ano
o]

LE [DIRECTION 2
JojSTER 2
folcno
JOJCIRECTION 1

felsTer 1
H15
:I JFiELDBUS
HE=
]
22,
- ”
22A(+5VDC) V1
com|o}
1.0 (+24vDC) V2 jof
=[of
MEAMWELL o]
RD-358 N
L

E-STOP SIGNAL GND
ak

E-STOP SWITCH
(NORMALLY CLOSED)

GND

* Power up the system

+ Start CNC12

* CNCA12 initially starts with the E-Stop input inverted for bench testing up to this point. The inverted E-
Stop input #8 allows CNC12 to run without a physical stop switch connected to the AcornSix. The
inversion is indicated by the horizontal white bar above the Virtual LED for input 8.

[ cNC12 PLC Diagnostic Screen

Simpilified Input / Output PLC Diagnostics

AcornSix On Board INPUTS 1-8
1 2 3 4

AcomSix On Board OUTPUTS 1-8
1 2 3 4 5 6 7 8

< Alti > Open PLC Diagnostics press again to close PLC diagnostics.
< CTRLAlti > to invert input open or closed. < CTRL Alt f > three step cycle to force an output: ON, OFF, or normal.
< CTRL Alt o > Options Menu. < CTRL Alt h > for Help

AcornSix Board OUTPUTS 9-16
o 1 1 1 1
9 0 1 2 3
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* Remove the inversion on input #8. In the main menu press <alt + i> to bring up the real time 1/0

display. Click on input 8. Press the <ctrl-alt-i> keys simultaneously to remove the bar over the input in
the display, setting the E-Stop for normally closed operation.

[ cNC12 PLC Diagnostic Screen

Simplified Input / Output PLC Diagnostics  INP8 : EStopOk

Acorn Six Board INPUTS 9-16
AcornSix On Board INPUTS 1-8 o 1t 1 1 1 1 1 1

1 2 3 4 5 6 7 8 g 0 1 2 3 4 5 6

D

AcornSix Board OUTPUTS 9-16
AcornSix On Board OUTPUTS 1-8 o 1T 1 1 1 d

1
1 2 3 4 5 6 1 8 9 01 2 3 4 5 6

< Alti > Open PLC Diagnostics press again to close PLC diagnostics.

< CTRL Alt i > to invert input open or closed. < CTRL Alt f > three step cycle to force an output: ON, OFF, or normal.
< CTRL Alt o > Options Menu. < CTRL Alt h > for Help

Confirm that there is not bar over input 8. Toggle the E-Stop. Observe that input 8 is green when the E-
Stop is released (not tripped), and red when E-Stop is depressed.

D CNC12 PLC Diagnostic Screen

Simplified Input / Output PLC Diagnostics  INP8 : EStopOk

Acorn Six Board INPUTS 9-16
AcornSix On Board INPUTS 1-8 DI S S [

1 2 3 4 5 6 7 B 9 01 2 3 4 5 6

AcornSix Board OUTPUTS 9-16

AcornSix On Board OUTPUTS 1-8 DR ]
1 2 3 4 5 6 7 8 9 01 2 3 4 5 6

< Alti > Open PLC Diagnostics press again to close PLC diagnostics.

< CTRL Alti > to invert input open or closed. < CTRL Alt f > three step cycle to force an output: ON, OFF, or normal
< CTRL Alt o > Options Menu. < CTRL Alt h > for Help
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5.6 Testing Limit and Home Switches

All inputs used for Limit and Home switches should be wired in a normally closed configuration. Normally
Closed (NC) means that the switch should be closed when the machine is in its normal operational state. This
is the CNC industry standard way of doing things.

While there are situations when a Normally Open configuration would be used, in general a Normally Open
(NO) setup is dangerous as the machine will not stop in the event that a wire breaks or switch failure/damage
etc. Using Normally Closed switches (and other devices) prevents noise from causing spurious faults because
the signal is being electrically held at the operational level.

“Regular” switches (aka dry contact) can be utilized as well as 3 wire NPN proximity switches.
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Connect limit/home switches as shown in the AcornSix schematics.

Note: Home and Limit switches can be run in series to save on inputs, In the Wizard and on the AcornSix
schematics this is called “HomeAll” and “LimitAll”. Limit and Home switches can also be connected to individual
AcornSix inputs.

Use the PLC diagnostic menu to verify Limit / Home Switch Wiring and Functionality.
1. Power up AcornSix wait for boot to complete
2. Start CNC12.

3. From the main menu on CNC12 press <alt + i> to bring up the PLC diagnostic menu, this menu displays real
time 1/0O state.

[ cnC12 PLC Diagnostic Screen — O X
Simplified Input / Output PLC Diagnostics  INP8 : EStopOk

Acorn Six Board INPUTS 9-16

AcornSix On Board INPUTS 1-8 o 1 1 1 1 1 1 1
1 2 3 45 6 7 8 0w 1 2 38 4 5> #

C

AcornSix On Board OUTPUTS 1-8 (0T I | | R ]
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6

AcornSix Board OUTPUTS 9-16

< Alti > Open PLC Diagnostics press again to close PLC diagnostics.
< CTRL Alt i > to invert input open or closed. < CTRL Alt f > three step cycle to force an output: ON, OFF, or normal,
< CTRL Alt 0 > Options Menu. < CTRL Alt h > for Help

4. Confirm that all limit switches are green when no switch is tripped.

Simplified Input / Output PLC Diagnostics  INP1 : FirstAxisHomeLimitOk

Acorn Six Board INPUTS 9-16

AcornSix On Board INPUTS 1-8 (S ] | | T ]
2 3 4 5 6 7 8 g g 1 2 3 45 6

@ooooo ®

AcornSix Board OUTPUTS 9-16

AcornSix On Board OUTPUTS 1-8 T 1 ] 1 TR T |
1 2 3 4 5 6 7 8 9 % 1 2 38 & 5 86

< Alti > Open PLC Diagnostics press again to close PLC diagnostics.
< CTRL Alt i > to invert input open or closed. < CTRL Alt f > three step cycle to force an output: ON, OFF, or normal.
< CTRL Alt o > Options Menu. < CTRL Alt h > for Help
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5. Confirm that the correct input turns red when the switches are manually tripped.

O CNC12 PLC Diagnostic Screen

Simplified Input / Output PLC Diagnostics  INP1 : FirstAxisHomeLimitOk

Acorn Six Board INPUTS 9-16

AcornSix On Board INPUTS 1-8 o 1 1 1 1 1T 1 1
2 3 4 5 6 7 8 g a9 1 2 3 4 5 6

Dooooo &

AcornSix Board OUTPUTS 9-16
AcornSix On Board OUTPUTS 1-8 ()T R T 1

] &
7 2 8 4 5 B 7 8 9 0 1 2 3 4 5 6

< Alti > Open PLC Diagnostics press again to close PLC diagnostics.
< CTRL Alt i > to invert input open or closed. < CTRL Alt f > three step cycle to force an output: ON, OFF, or normal
< CTRL Alt o > Options Menu. < CTRL Alt h > for Help
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5.7 Wiring the Spindle

STOP! Before wiring up the spindle make sure that you tested the spindle analog output as described earlier in
this manual.

There are two main methods of wiring a spindle motor to AcornSix. 1.) Use a VFD  2.) Use Contactors

1.) Using a spindle controller. Both PWM output and Analog output on the AcornSix is available for spindle
motor speed control. Typically analog output is used with VFD’s and AC induction motors while PWM output is
used with DC motor controllers.

The terms VFD aka “inverter” (short for power inverter), aka “AC Drive”, and aka Variable Frequency Drive all
refer to a AC induction motor spindle controller.

Centroid does not provide VFDs and recommends using Delta VFDs, Automation Direct GS2, GS3, and GS4
AC drives, as well as Hitachi and Yaskawa VS (Varispeed) Inverters. While Centroid does publish parameters
for popular VFD’s that we have used and recommend it is the responsibility of the technician installing to consult
the spindle controller manufacturer for support or post a question on the Free Centroid Tech Support Forum.
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Wire a VFD following the schematic and set the inputs and outputs required with the AcornSix Wizard. All
schematics detail both the wiring and the AcornSix Wizard 1/O definitions that correspond to the schematic.

For example: AcornSix schematic #15158

E-STOP
CONTACTOR
MoFaultOut Aﬂﬂ@kﬁ
1 COIL |
ERmE
L3 T3
L4, T4
LA
E-STOP COIL POWER/ACN
NoFaultOut - i E-STOP COIL POWERIACH| "\
= a 2
<< <
=z =z
| |
[=] [=]
™S ™S
o > =
M M
GENERIC VFD
4=0UTPUT 2 L
VED COMMON fg] |NPUT COMMON
«oureura SPINFORWARD g 5piN FORWARD
SPIN REVERSE | o SPIN REVERSE
‘{:FD Eﬁkﬂl\[{)l‘d . M VFD RESET ®| FAULT RESET
SEINFORWARD A ®| FAULT COM
®| FAULTNC
SPIN REVERSE e| 0-10VDC
ﬁ&&%ﬁm _': 0-10VDC COM
=
+—OUTPUT 7 Ol |
25| [®] LR
Pl S|52|2 e L2rs  POWERIN
O|o| 20| |e| LT
|| GROUND
«ouTeUT ®| BRAKING RESISTOR
®| BRAKING RESISTOR
+~DUTPUT 10 @] T1/U
ol T2V 3 PHASE
= OUTPUT 11 | T3IW POWER OUT
2 e/ GROUND
.. OMU] €=OuTPUT 12 —
0 SEE VFD MANUAL FOR POWER
= g 4= OUTPLT 13
E E 4=0UTRUT
AcornSIX 110 1 2 3 4 5 6 7 8
INPUTS SpindleOk EStopOk
OUTPUTS NoFaultOut VFDEnable VFDDirection VFDResetOut
AcornSIX /O 9 10 11 i 13 14 15 16
INPUTS
QUTPUTS
e Input 7 is SpindleOK
e Input 8 is E-StopOK
¢ Output 1 is NoFaultOut
¢ Output 4 is VFDEnable
e Output 5 is VFDDirection
e Output 6 is VFDResetOut
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2) Using Contactors to control the power going to the spindle motor. These contactors are then controlled using
AcornSix’s relays. These contactors directly connect power to the induction spindle motor

For example: AcornSix schematic #15158

E-STOP
CONTACTOR
NoFaultOut A‘I[E,%—I_.LELAZ
L1 )11
L2 { T2
L3 l: T3
L4 i T4
LAA
COIL POWER24VACH
NoFaultOut Col POWERZAVACH | 7\
=
5]
=
=3
=
o~
[RECAY BOARD (11
e 24VACH e 24VACH
outz Ml = OUTRUT 2
OVERLOAD FORWARD
ouTa W e—ouTPuT 3 RELAY CONTACTOR
1 [T 1 T L1 L1
ours W ioF & oRr/L2 |12 L2 12 :l: L2 2 .
I § 13 L3 T3 b L3 : \3/\/
= OTOR/L3 L3
- . 3 o0 1l
[ =RinREY 4 GND |97TNC, 14N0||| 13M0 L
SpindleQk |98NO Hr :
ours m /N_rN__24vACN [95 EO/ 2 g 2V
GENC, A2 GOl Al
ouTr | =0UTPUT 7 T—J LWJ
SpinREV N /T SpinREV T L1
ouTa m —cutPuTE é T2 : : L2
2 T3 : I i L3
% E 14!‘40“= 13NO
[=1)
; ol @ _ i}
€ OUTRUT 8 SpinFWD T . SpinFWD 22NC y,4 21INC
1
24VACN A2 Al
= CUTPUT 10 COIL
) REVERSE
o CONTACTOR
(e
AcornSIX 11O i 2 3 4 ] 6 7 8
INPUTS SpindleOk EStopOk
QUTPUTS NoFaultOut SpinFWD SpinREV
T T LT PLTETEBLTETE DI ST TERT ST TTRTTE T ST
AcomnSIX IO 9 10 11 12 13 14 15 16
INPUTS
OUTPUTS

e Input 7 is SpindleOK

e Input 8 is EStopOK

¢ Output 1 is NoFaultOut

e Output 4 is SpinFWD

e Output 5 is SpinREV

This method is simple but prevents the Centroid CNC software from being able to control the speed of the
spindle. When using contactors the spindle speed will have to be adjusted by mechanical methods.

A contactor can be used to turn the spindle on and off with the software.
A reversing contractor with snubber #14375 from Centroid can be used to change direction.

All contactors need snubbers! Centroid recommends using the Quencharc snubber network (Centroid PART#
1819) on the coil of the contactor. This reduces electrical noise when the spindle is turned off and on.
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Spindle Encoder: For spindle slaved movements such as rigid tapping, the spindle encoder needs to be
connected to the AcornSix. The spindle encoder must meet the Centroid encoder type requirements to be
compatible with AcornSix. See this post. https://centroidcncforum.com/viewtopic.php?f=63&t=921

Rigid tapping should be enabled last, after the spindle is tested and calibrated. More information on how to set
up rigid tapping is found later in this document via the Wizard and also contained in your CNC12 operator’s
manual and Technical Bulletins. See TB304 for more info.
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/304.pdf

When making your own cables or using your own encoders, make sure they adhere to the guidelines listed

below:

Spindle Encoder Cable:

Encoder Output:

Encoder cable MUST be twisted pair shielded cables.
The shield wire of the encoder cable is grounded to the metal shield of the DB-9 connector

If the D-sub connector does not provide a method of attaching the shield wire, the shield wire
should to be soldered to the metal shield DB-9 connector.

NOTE: Failure to ground the cable shield may cause encoder errors in the software.

Compatible Encoder type: RS422 type (differential) quadrature outputs with A, B, and Z
channels to work with AcornSix.

A low encoder count creates poor performance and accuracy.

Centroid recommends a 1000 to 2000 line encoder (4,000 to 8,000 encoder counts per
revolution)

revolution)The encoder must be rated for the RPM of the Spindle (since it must be mounted
1to1)

The outputs have additional voltage level requirements described in this table:

Characteristic Typical Minimum Maximum Unit
Encoder channel low level 0.0 0.3 0.5 \Y
Encoder channel high level 3.0 3.5 5.0 V

Centroid sells 2000 line encoders in multiple shaft sizes as well as encoder cables (plug and play between the
encoder pigtail and the AcornSix) in 12’ and 16’ lengths. These encoders should be installed on a jack shaft and

be protected from

the environment. AutomationDirect sells enclosed sealed encoders of many types and sizes.
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Chapter 6 CNC12 Software Configuration using the Wizard

6.1 Introduction to Software Configuration

This chapter assumes that you have completed the board level test and have built up a level of confidence with
the hardware and software.

CNC12 provides a “WIZARD?” for setting the parameters needed for proper CNC Control of the machine. It
allows the user the ability to select AXIS Drive Type, assign Inputs and Outputs, Machine Turns Ratio, Axis
direction reversal, Motor steps per revolution, Travel Limits, Homing routines, Axis Pairing, Step Rate, Spindle
configuration, Touch Device (Tool Touch off Probes and Probes), Input Devices such as Wireless Manual Pulse
Generator (MPG), Keyboard Emulators, CNC Control and Wizard Preferences.

Primary System
Axis Drive Type
Input Definitions
Output Definitions

Axis
Configuration
Homing and Travel
Axes Pairing

Advanced

spindle

Setup
Setup 2
Rigid Tapping
PWM Setup
Touch Devices
|: Probe
Tool Touch Off
Control Peripheral

E Input Devices Welcome to Centroid's CNC Control Configuration Wizard!

Hardwired MPG
Wireless MPG Please select a menu item to the left to get started.

ATC
L Rack Mount

Preferences
CNC Control
VCP Preferences
Wizard
VCP Aux Keys
Lube Pump

Connected to CNC12 Write Settings to CNC Control Configuration

We will start at the top of the Navigation tree and work our way down through it. To access the Wizard Screen,
from Main Screen F7 (Utility) > F10 (Wizard).
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6.2 Primary System (Drive Type and I/O Definitions)

This screen allows you to manage drive types, by default a new installation of CNC12 will select “Bench Test
‘Screw Terminal’ as the drive type. The drive type that matches the drive on your system should be used, simply
click on a drive type and click “Load Drive”.

Primary System

Select a Axis Motor Drive Configuration
Input Definitions
Output Definitions Currently Loaded Axis Motor Drive: Bench Test 'Screw Terminal'
Axis Select a Drive Type from list then click on “Load Drive to install the pre configured parameters for a particular Drive Type.
Drive Types have corresponding hookup schematics found cn the Acorn Web page: Acom Hookup Schematics
Configuration
Homing and Travel Standard Custom "Bench Test 'Screw Terminal™ Axis Motor Drive Type Settings
Axes Pairing
Advanced Bench Test 'Screw Terminal Connection:  Screw Terminal Stap Signal Inverted: Axis 1 - False
Step Rate: Axis 2 = False
spindle 100,000 Hz Axis 3 = False
Axis 4 = False
Setup -
Setun Steps per Rev: Axis 1= 1,600 2”527 Ealse
uP Axis 2 = 1,600 Xis 6 = False
Rigid Tapping Axis 3 = 1,600 Direction Signal Inverted: Axis 1 = False
PWM Setup Axis 4 = 1,600 Asis 2 = False
Asis 5 = 1,600 Axis 3 = False
Touch Devices Axis 6 = 1,600 Axis 4 = False
oroh Axis 5 = False
|: robe Inputs: 8 = EStopOk Axis 6 = False
Tool Touch Off
Enable Signal Inverted: Axis 1 = False
: Outputs: 1= OUTPUTT Axis 2 = False
Control Peripheral 2= OUTPUT2 Axis 3 = False
Input Devices 3= OUTPUT3 Axis 4 = False
Hardwired MPG 4= OUTPUT4 Axis 5 = False
Wireless 1PG 5 = OUTPUTS Axis 6 = False
6= OUTPUTE Axis Motor Drive Fault Delay: 1,000 ms
7= OUTPUTY
ATC 8= OUTPUTS
L Rack Mount
Preferences
CNC Control
VCP Preferences
Wizard
VCP Aux Keys
Lube Pump
Overwrite Import... Export.. Create new... Load Drive

Connected to CNC12 Write Settings to CNC Control Configuration

As a convenience, loading a drive type will pre-populate the I/O map and some other screens of the Wizard.
Select the appropriate schematic to follow when wiring the control for the particular drive type being used.

The AcornSix Schematics may be found by pressing Acorn Hookup Schematics link on this page (Internet
Connection Required). Link: https://www.centroidcnc.com/centroid_diy/schematics/pbrowse.php

You may make modifications to the pre-populated screens as necessary to suit your application.

If a drive type doesn’t exist to match the axis motor drives being employed then simply create your own. The
“Create new...” button will create a “Custom” Drive type with currently selected settings in the wizard. These
Drive Types can be Exported and Imported using the available buttons on screen.
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The Wizard I/O definition tabs allows you to choose ‘canned’ functions desired for each input and output.

The input and output numbers corresponds to the terminal numbers on AcornSix and will also show the 1/O for
the PLCEXP1616 expansion boards if so equipped.

Primary System Input Type: Mill v

Axis Drive Type Acorn Integrated Inputs 1-16 PLCEXP1616 Expansions
E Axis1DriveOk
Output Definitions Axis2DriveOk w Definition PLCEXP1616
Axis3DriveOk a o
Axis AxisADriveOk @®  Definition

o 0«
Configuration AxisSDriveOk @ IN1
Horming and Travel Axis6DriveOk o IN3
s BackGear IN2
Axes Pairing o N4
CycleCancel2 @ N3
CycleStart2 ° IN5 @ e
Spindle DrawBarReleased ° N6 e

DriveCk

Setup FeedHold2 0 I -
Setup 2

Advanced

FifthAxisHomeLimitok o IN8 | EStapOk
FifthAxisHomeOk ° e @ N7
FifthAxisMinusLimitOk e N8

FifthAxisPlusLimitok @ no
o

Rigid Tapping
PWM Setup

Touch Devices FirstAxisHomeLimitOk 0 INTT
|: Probe FirstAxisHomeOk 0 INT0
Tool Touch Off FirstAxisMinusLimitOk Q IN12 e NI
FistAsPlusLimicOk © e
Control Peripheral FourthAxisHomeLimitOk @ Ni4 @ 1z
Input Devices FourthAxisHomeOk a IN13
Hardwired MPG FourthAxisMinusLimitOk G L5 @ N2
Wireless MPG FourthAxisPlusLimitOk @ IN16
HomeAll @ IN1S
ATC @ IN16
L Rack ount Click and Drag an Input function definition from list

to the Input number Definition box to assign a
function to an input.
Preferences

CNC Control Click the Input number circle to toggle the input
state from NC to NO. Note: Probe Input states are
VCP Preferences determined in the Probe setup menus.
Wizard
VCP Aux Keys
Lube Pump
Connected to CNC12 Write Settings to CNC Control Configuration

Inputs are found on H4 and H5. Outputs are found on H6 and H10.

Inputs and Outputs can be easily added or removed by drag and drop method. Clicking on an Input or Output in
the list will display a tool-tip on the functionality of the Input/Output.

Axis6BrakeRelease 5 OUT5 |OUTPUTS

ChargePump 6 OUT6 | OUTPUT6
DriveResetOut
7 MNITY CAITRLITT

DustFootActivate An output used to clear faults from a drive. CNC12 cycles this output when E-Stop or reset

GS4G5piHFWdGﬁ is cycled. The signal tells drive to reset and clear any faults,

G5405pinRevOff

GreenLight
(P 5 JR - L 10 OUT10 | Axis2BrakeRelease

9 0OUT9 | Axis1BrakeRelease
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Inputs can also be toggled between NC (Normally Closed) which shows as Green

Acorn Integrated Inputs 1-16

w Definition

o IN4 Axis1DriveOk

o IN8 EStopOk

M ...

or NO (Normally Open) which shows as Red.

Acorn Integrated Inputs 1-16

w Definition

o IN4 Axis1DriveOk

o IN8 EStopOk

IMPORTANT: When you have completed any or ALL changes done in the Wizard pages, click “Write Settings
to CNC Control Configuration” for the changes to be written and to take effect.

Write Settings to CNC Control Configuration

Follow any on screen prompts to complete the changes.
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6.3 Axis Configuration

Primary System

[~ Axis Drive Type

[ Input Definitions
= Output Definitions

Axis

B

[ Homing and Travel
[~ Axes Pairing

= Advanced

Spindle

[~ Setup

I Setup 2

[~ Rigid Tapping
L PWM Setup

Touch Devices
|: Probe
Tool Touch Off

Control Peripheral

Input Devices
Hardwired MPG

Wireless MPG

ATC
L Rack Maunt

Preferences
CNC Control
VCP Preferences
Wizard
VCP Aux Keys
Lube Pump

The Axis Configuration Menu defines movement of the machine tool.

Axis Configuration

Linear or Retary
Label

Steps / Revolution
Overall Turns Ratio
turns/in. or rev/deg

Lash Comp.

inches

Max Rate

in./min or deg/min

Fast Jog Plus Direction
in./mi min

Fast Jog Minus Direction
in./min or deg/min

Slow Jog

in./min or deg/min

Accel / Decel
seconds
Direction Reversal

Drive Enable Delay

milliseconds

x1 Linear Jog Increment
inches
x1 Rotary Jog Increment
degrees

Axis 1 Axis 2
Linear v Linear
X v Y

1600
5

0

50

50

50

10

0.5

N v N

250

0.001

0.01

Axis 3 Axis 4

v Linear v Rotary v
v z v N v
1600 1600 1600
5 5 0.25/

0 0 0
50 50 360
50 50 360
50 50 360
10 10 36
05 05 05
v N v N v

LINEAR defines whether an axis moves left/right or up/down

ROTARY defines if an axis rotates (such as a rotary table).

Axis 5

Linear v
N v
1600
5
0
200!
200!
200
50
0.5
N v

250!

Axis 6

Linear v
N v
1600

5

0

200

200

200

50

0.5

N v

250

LABEL definitions allow you to choose the axis labels that will appear on the main screen Digital Read

Outs (DROs)

STEPS/REVOLUTION: Defines ONLY the number of steps it takes to turn your axis motor ONE
revolution. Most stepper motors turn 1.8 degrees per step. It takes 200 FULL steps to turn the motor 360

degrees.

Many stepper drives have a feature called micro-stepping. If your drive allows for micro-stepping follow
the drive instructions and enter the number of MICRO-STEPS it takes to turn the motor one full

revolution. For example, if a drive can micro-step 10X, then you would enter a value of 2000 (200 steps
per revolution X 10) in the Steps/Revolution field.

If your drive uses an ENCODER, you would enter the encoder line count multiplied by 4 in the
Step/Revolution field. For example, if you have a 1000 line encoder, in quadrature (X4) you would enter
4000 in the Steps/Revolution field. Consult your drive manufacturer’s manual.

It is important to note, ONLY the number of steps it takes to turn your motor ONE full revolution goes in
the Steps/Revolution Field! It is not to take into account pulley reduction or lead screw pitch. See this

related post. “Don’t Do it like Mach did it”

https://centroidcncforum.com/viewtopic.php?f=63&t=1801
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*  OVERALL TURNS RATIO: This field is where you define your machine’s axis reduction. If you know
your machine’s lead screw pitch and pulley reduction ratio (Number of teeth on the axis drive motor
pulley and number of teeth on the axis lead screw pulley, you may enter it here.

For example, if we have a lead screw that requires 5 turns to move the axis 1 inch, and 10 teeth on the
axis drive motor pulley, along with 20 teeth on the lead screw pulley you would enter 10. The axis pulley
reduction is 20/10=2 times the lead screw pitch of 5 or 2*5=10.

See related post. https://centroidcncforum.com/viewtopic.php?f=63&t=1801

* LASH COMP: This is the LAST thing you should setup once your machine is fully configured and
operational. Leave this at zero for now.

The purpose is for the control to “compensate” for mechanical backlash. It cannot cure mechanical lash.
It is very important that every effort is made to take out mechanical backlash.

Follow this Technical Bulletin: https://www.centroidcnc.com/dealersupport/tech bulletins/uploads/37.pdf

*  MAX RATE: This is the maximum rapid rate (GO Move) that the axis is allowed to travel. This number is
heavily dependent on many factors.

Correctly sizing the motor and drive to your machine is important as is the voltage supplied.

As a general starting point on an open loop stepper machine start this number low and work your way
higher until you see or hear the stepper stall and then reduce that number by 30-40%.

You can also use the following equation to get an estimation: (maximum motor rpm / motor revolutions
per inch) * 0.85 = maximum feed rate

* FAST JOG: This is the fastest the axis will move when in the RAPID (Hare) Continuous Jog mode.

*  SLOW JOG: This is the slowest the axis will move when in the SLOW (Tortoise) Continuous Jog mode.
It is also the speed the machine will home at.

» ACCEL/DECEL.: Acceleration is the time for the axis to reach maximum velocity.

An acceleration rate of 0.1 second is very fast, where an acceleration rate of 1.0 will be considered very
slow.

CNC12 defaults to an acceleration of 0.5. Deceleration is the opposite.

Acceleration tuning is a fairly subjective process. What might be acceptable for one person might be
unacceptable for another person.

Often the limiting factors are the amount of mechanical stress that the machine can handle and the
amount of current that can be provided to the motors. Quick acceleration numbers can lead to jerking of
the machine.

+ DIRECTION REVERSAL: Change this from No to Yes if you need to reverse the direction of the axis
motor in order to move the machine in the PROPER direction.

* DRIVE ENABLE DELAY: This is the amount of time the control allows your drive to “come online” and
ignores the DRIVE FAULT input (If used in the I/O map). Generally, this can be left at the default value.
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6.4 Axis Homing and Travel
This menu is used to setup how the machine will:
* Home
* The directions in which it will Home
» Software Travel Limits that will be used to prevent over-travel
* Machine Parking action

Primary System

Homing Type Software Travel Limits
Axis Drive Type ) ) o "
ot Definit Choose Automatic or Simple (aka Manual) homing method. Set limits of movement for each machine axis measured from the home position.
nput Definitions
Output Definitions () More Info () More info
A () Automatic Homing: machine seeks switches to home Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6
XIS _
) (@) Simple Homing: operator Jogs machine to home position Travel Limit (+) 0 0 0 0 0 0
Configuration -
Homing and Travel () Do not use Machine Home Travel Limit (-) 0 0 0 0 0 0
Axes Paifing
Advanced Home Program (cncm.hom) Creation
i The Wizard creates  homing macro (cncm hom) based on the selections below. This macro can Machine Parking
Spindle be used as-is or edited by the user to meet any special requirements. " . . .
Override the default position and speed machine park function by editing the Park macro.
Setup (%) More Info
Setup 2 ) (&) More Info
Rigid Tapping (@ Wizard to generate Automatic home program based on selections below.
- ) Override default park behavior? B it parkmac
PWM Setup (D1 will create my own home program, do not overwrite cncm.hom

Touch Devices
|: Probe Homing Feedrate
Tool Touch Off Set the feedrate that the machine will run at to home each axis

Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6
Control Peripheral Feedrate (+) 10 10 10 10 10 10
Input Devices
Hrdired VPG Feedrate (- 10 10 10 10 10 10
Wireless MPG
ATC

L Rack Mount

HOME PROGRAM:

Home File: CNC12 Generates a .hom file automatically. IF you have a custom .hom file, then change Home file
to: Custom User Defined. Otherwise leave it to the default of Wizard Generated. Note: The .hom file is simply a
g code file and is user editable. Most users will not need to customize the Wizard generated .hom file.

HOMING TYPE:
» Set to home at jog position or home to switch.
» Selecting “Automatic Homing” will display additional homing options for Automatic Homing.
* Homing Direction:
o |If the machine axis must move in the positive direction to seek the home switch, then use +(M92).
o If it must move in the negative direction to seek the home switch, then use —(M91).

o Set Homing Direction for each axis.

Homing Sequence:

* Sets the order in which the axis is homed.

By default the order is 3™ axis, 2" axis, 15! axis, and 4! axis in sequence.
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SOFTWARE TRAVEL LIMITS:

Travel Limit (+) is used if the home switch is on the NEGATIVE end of the axis. The value entered here
would be a positive number. The number will be distance between the home switch and the end of the
axis travel.

Travel Limit (-) is used if the home switch is on the POSITIVE end of the axis. The value here would be a
negative number.

For example, the home switch is on the Y Positive end of the travel. If there is 12.2” of travel on Y. The
value entered would be -12.2.

MACHINE PARKING:

This is a unique feature. When you “Shut Down” your machine, you can have all axis travel to a
predetermined position.

By default, “PARKing” the machine will send all axis near, but not tripping, the home switch so that the
next time the machine is powered up, it will not take so long for the machine to find its home position.

You can edit the Parking Macro to do a custom move before shutting down the machine.

For a milling machine for example, you can send Z up near its +Z axis Home switch, and you can send
the Y axis near its Home switch. But you could center the X axis so the table isn’'t hanging off to one
size.

The feature’s intent is two-fold. To speed up the Homing routine the next time the machine is started by
not having to travel so far at a slow rate to reach the home switch and/or to put the machine in a
convenient position when shutting down.

The PARK feature can be reached by pressing F10 SHUT DOWN and F1 PARK.
To EDIT the default park.mac click on the EDIT button.
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6.5 Axis Motor Software Pairing

AcornSix supports two sets of software paired axis drives.

Primary System ..
Axes Pairin
[ Axis Drive Type 9
Input Definitions CNC12 Pro or Digitizing bundle is required for Software Axes Pairing. A restart of CNC12 is required for changes to take effect.
[ Input De
= Qutput Definitions . B
P Axis to pair with 4th axis Not Paired v
Aodis Reverse direction of 4th axis motor relative to the m
paired axis?
[ Configuration . . )
Homi d Travel Axis to pair with 5th axis Not Paired v
- oming an ravel
- Reverse direction of 5th axis motor relative to the “
L Advanced paired axis?
Spindle Paired Axes Homing
[ Setup Paired axes squaring/alignment Manual Asis Squaring/Alignment W
[ Setup 2 Paired axis to auto square
(= Rigid Tapping
L pw Setup Master Axis squaring/alignment distance 0.025
Touch Devi Home switch Deadband Distance 0
ouch Devices
t Probe Master Axis Home Switch PLC Input = ‘ |
Tool Touch Off
Slave Axis Home Switch PLC Input = ‘ |
Control Peripheral
* Defined in the I/O table in the Primary Configuration Menu
Input Devices
. Note: When Auto Squaring is selected, the Auto Square Homing Sequence defaults to:
Hardwired MPG q 9 q g Seq
Wirel MPG 1: Z axis, 2: non paired Axis, 3: Paired Axes.
ireless
Axes Pairing and Homing Manual (PDF)
ATC

L Rack maunt

Axis to pair with 4" Axis
» Select axis for Software Pairing.
Reverse direction of 4th axis motor

» Setting this to “Yes” will reverse the direction of the 4! axis motor relative to its “master”.
Same options for the 5™ Axis
Paired axes squaring/alignment

* Select between Manual and Automatic Squaring/Alignment.
Master Axis squaring/alignment distance

* Maximum independent movement distance of the master axis during home program. This is always
away from the master home switch and typically close to the value of the slave switch offset from
square.

Feedrate of Homing Movements
* The speed in which the home program will move the axis to seek home switches.
Home Switch Deadband Distance

* The amount of travel the home program will move into the home switch once the home switch has been
triggered to eliminate switch flicker (deadband).

* Note: Typically, cheaper switches have more deadband.
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Master Axis Home Switch PLC Input
Shows the input for the Master Home switch as set in Input Definitions.
Slave Axis Home Switch PLC Input
»  Shows the input for the SlavedHomelnput as set in the Input Definitions.
For more information on proper pairing techniques, check out the Axis Paring and Squaring Acorn Guide.

https://www.centroidcnc.com/centroid_diy/downloads/acorn_documentation/
paired_axes_acorn_user_guide.pdf)
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6.6 Axis (Advanced)

This menu contains Advanced settings for axis motor drive signal. If you used one of the Centroid
provided Drive Types do not change anything in this menu.

In this menu axis motor drive signal can be inverted, the Step Frequency adjusted and the Axis motor
Drive Fault delay timer adjusted.

Primary System ‘ Advanced Axis Configuration ‘

|- Axis Drive Type
- Input Definitions = 5
P ) Axis Signal Inversion
= Output Definitions
Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6
Axis Step O | step O | step O | step O | step O [step [}
| configuration Direction [J | Direction [J | Direction [J | Direction [J | Direction [J | Direction [}
[ Homing and Travel Enable [ |Enable O | Enable O | Enable [ | Enable [ [Enable m}
I~ Axes Pairing
Quadrature [] |Quadrature [J |Quadrature [ |Quadrature [ |Quadrature [ |Quadrature [
-
Spindle Step Rate
[~ Setup Maximum number of steps that can be 100,000 steps/second v
- Setup 2 pulsed per second
I Rigid Tapping
~ PWM Setup Axis Motor Drive Fault
Touch Devices Axis Motor Drive fault delay time 1000 | milliseconds

t Probe
Toal Touch Off

Axis Signal Inversion

* Invert the Step, Direction, Enable or Quadrature signal for each individual axis. Required depending on
type of drives used. Do not invert the direction signal to reverse the direction of an axis. Direction
reversal of an axis is done in the Axis configuration menu!

Step Rate
* Maximum steps per second for drives.
Axis Motor Drive Fault

* Fault Delay for when DriveOK input is not active.

\documents\acornsix_install_manual\acornsix_install_manual_rev17.odt 02-26-24 Page 60



6.7.1 Spindle Setup

AcornSix supports Analog outputs for two paired spindles.

spindle support will be added.)

Setup options for Spindie 1

(Note: Future Two independent

Primary System
[~ Axis Drive Type

Spindle Setup

[ Input Definitions

= Output Definitions Spindle Encoder (Encoder port #1)

Spindle Encoder counts

Axis

[~ Configuration Spindle max speed in high range
- Homing and Travel
[ Axes Pairing

= Advanced

Spindle min speed in high range

Medium range Spindle Speed ratio

Spindle Low range Spindle Speed ratio
Set
Limit Spindle Analog Output to 0-5 volts
[~ Setup 2
[~ Rigid Tapping Spindle RTG Display
= PWM Setup

SpindleOk delay timer

Touch Devices

t Probe
Tool Touch Off

Spindle Encoder

* Is there a Spindle Encoder connected to AcornSix.
Spindle Encoder Counts

* Encoder Counts per Revolution of the spindle.
Spindle max speed in high range

*  Maximum speed in rpm for spindle in high range gear
Spindle min speed in high range

* Minimum speed in rpm for spindle in high range gear.

Medium range spindle speed ratio

8000
3000

300

0to +10VDC v
Programmed Geode Speed

0 | milliseconds

* Medium gear ratio (Medium max RPM divided by High max RPM). If the gear reverses spindle direction

then make ratio a negative value.

Low range spindle speed ratio

* Low gear ratio (Low max rpm divided by high max rpm). If the gear reverses spindle direction then make

ratio a negative value.

Limit Spindle Analog Output to 0-5 volts (wording in Wizard needs changed to Spindle Analog output

range)

* Defaultis 0 to +10V, you can choose between 0 to +5V, -5 to +5V, or -10 to +10V, if your spindle uses

one of those ranges instead.
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Spindle RTG Display

» Select the Real Time Graphic Display, default is Programmed Gcode Speed. If a Spindle Encoder is
installed the additional options of “Actual Encoder Speed” or “Both” will also be available.

SpindleOK delay Timer

* Select the delay in milliseconds for the SpindleOK signal. Default is 0 milliseconds.

6.7.2 Spindle Setup 2
Setup options for Spindle 2. Pair a second spindle to the first.

Primary System ‘ Second Spindle Setup

[- Axis Drive Type

[~ Input Definitions

L output Definitions Enable Second Spindle “

Limit Spindle Analog Output to 0-5 volts 0to +10VDC

Axis

I configuration SpindleOk delay timer 0 milliseconds

I~ Homing and Travel

I~ Axes Pairing

= Advanced
Spindle

[~ Setup

gsetup 2}

[ Rigid Tapping

= PWM Setup

Enable Second Spindle
* Enables the Second Spindle on the AcornSix.

Limit Spindle Analog Output to 0-5 volts (wording in Wizard needs changed to Spindle Analog output
range)

* Defaultis 0 to +10V, you can choose between 0 to +5V, -5 to +5V, or -10 to +10V, if your spindle uses
one of those ranges instead.

SpindleOK delay Timer

» Select the delay in milliseconds for the SpindleOK signal. Default is 0 milliseconds.
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6.8 Rigid Tapping
Setup options for Rigid Tapping, note these settings are for Spindie 1.
Please see Tech Bulletin 304 — Acorn Rigid Tapping Setup. For detailed information on Rigid Tapping.

Primary System ‘ Rigid Tapping Configuration ‘

I- Axis Drive Type
[ Input Definitions . i .
L output Definitions Please Select From the Following Options For Rigid Tapping.
Please See Tech Bulletin #304 For More Information.
Axis
I configuration Enable Rigid Tapping B -
[ Homing and Travel Minimum Rigid Tapping RPM 640 | (P63)
[~ Axes Pairing
~ Advanced Duration For Min. Rigid Tapping RPM (Seconds) 175 | (P69)
Spindle Spindle Drift (Degrees) 500 | (P82)
[ Setup Spindle Accel/Decel Time 3| (P37)
[~ Setup 2
gRigid Tapping M Func To Run At Bottom Of Hole G84 Tapping M4 | (P74)
 PWM Setup M Func To Run At Top Of Hole For G74 Counter Tapping
Touch Devices M Func To Run At Bottom Of Hole G74 Tapping(Left Hand Taps) M3 | (P84)
t Probe M Func To Run At Top Of Hole For G84 Counter Tapping
Tool Touch Off Rigid Tapping Accel Distance For Tapping and Threading 0.1| (P240)
Control Peripheral Rigid Tapping Z Axis Sync Distance 20| (P241)
Input Devices Allow Spindle Override “ (P36)
Hardwired MPG
Wireless MPG Do Not Wait For Index Pulse “ (P36)
Not Recommended. Choosing This Option Eliminates The Ability To Re-enter Hole.
ATC

Ensure that the Spindle was connected to the AcornSix spindle encoder port prior to powering up the
control. If not, stop, power down AcornSix, the CNC PC, connect the encoder, and power AcornSix
and the CNC PC back up and Start CNC12.

1. From the main menu press F7-Utility — F10 AcornSix Wizard. Then go to SPINDLE and under it, SETUP.
Make sure the proper Spindle Encoder Counts value is entered. (Encoder counts per revolution X 4)

2. From the main menu press F1-Setup — F3-Config. The password is 137. Press F4- PID.

3. Manually spin the encoder by hand counter-clockwise. Confirm that absolute position (Abs Pos) counts up as
the motor is rotated.

4. Manually rotate the encoder one full revolution. Record how much the motor has counted. (This value is to be
placed in the WIZARD Spindle Encoder Field)
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6.9 PWM Setup

Two PWM outputs are provided on AcornSix.
PWM outputs are commonly used for DC motor controllers and Laser Power modulation.

See TB 326 on Acorn/AcornSix Laser Setup:
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/326.pdf

Primary System
Y 2V ‘ PWM Setup

- Axis Drive Type

[~ Input Definitions

= Output Definitions ) el

Base Frequency (Hz) 4883hz v

Axis

| configuration PWM S command range: 0-1000 or 0-100 W

[ Homing and Travel PWM minimum S command power level to start Laser 0

I~ Axes Pairing

= Advanced Inverse Output “
Spindle

[~ Setup Common J Tech Laser Configuration Presets

[~ Setup 2 = ‘

i i s

I Rigid Tapping | will configure the pwm outputs myself

" WM Setup] Jtech Laser (Dedicated Laser Machine, No spindle motor) “
Touch Devices Jtech Laser with PWM BLDC spindle “

Probe -
Jtech Laser with analog output AC spindle motor controlled by VFD

Tool Touch Off

PWM (Pulse Width Modulation)

* Select Yes to enable PWM.
Base Frequency (Hz)

* The base frequency of the PWM output, the default is 4883Hz.
PWM S command range: 0-1000 or 0-100

» Select between 1000 or 100 as the range for the PWM S command.
PWM minimum S command power leve to start Laser

* The defaultis 0, increase if you don’t want to have the laser turned on until a higher PWM is
commanded.

Inverse Output
* Inverse the PWM output. The default is “No”.
Common J Tech Laser Configuration Presets

» Select from a set of common options when using a J Tech Laser
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6.10 Lathe-Specific Setup
Lathe Orientation

* Designate lathe as horizontal or vertical.
Tool orientation

* Front or Rear. This will reverse the X axis direction.
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Chapter 7 Accessory Setup

7.1 Touch Devices: Touch Probe

Using this menu to configure CNC12 for use with Touch Probes commonly used for part zero location
finding and digitizing. Centroid recommends the use of the KP-3 Touch Probe.

https://www.centroidcnc.com/centroid diy/kp-3 cnc touch probe.html

Probe Configuration

Probe PLC input ‘ ‘

Probe type Mechanical v
Input state when tripped m—]
*Probe Setup Diocumentation (PDF

Probe tool number 10
Fast probe rate 12
Slow probe rate 5
Recovery distance 0.05
Maximum probing distance 10

Probe Protection Enabled rl

Inhibit Spindle when Detect is on (Green)

Display Warning to Verify that Probe or TT is functioning properly Yes _

Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6

o
I Made in USA

Probe Slow Jog

(i) 10 10 10 10 10 10
Probe Fast Jog (-)
s 50 50 50 50 50 50
Probe Fast Jog (+)
fvin) 50 50 50 50 50 50

Probe PLC Input
* The AcornSix input number used as the ProbeTripped input, as set in the Input Definitions.

Probe type

«  Choose the type of probe being used. Centroid DP-4, Centroid KP-3, or 3™ party
Mechanical/Conductive.

Input state when tripped
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» The state of the input when the probe is tripped, refer to probe setup guide for more info. (Centroid’s
probes are closed when tripped)

Probe tool number

* The tool number assigned to the probe, used to look up the length offset and tip diameter of the probe
from the CN12 tool library.

Fast probe rate

» Used for positioning moves and initial surface detection, this parameter is determined by machine
response and permitted probe deflection as well as desired accuracy tolerance.

* Defaultis 10 ipm (10 to 30 inches per minute is typical for milling machines and 20 to 40 inches per
minute for most CNC routers, adjust as needed).

Slow Probe rate

* Used for final measuring moves for maximum accuracy, this parameter value is determined by
speed/accuracy trade off.

» Defaultis 3 inches per minute which is a typical rate for milling machines, routers can use faster rates.

» Adjust this value as needed for tolerance.

* Warning: setting this parameter to very slow rates will often cause issues with “double triggers”.
Recovery Distance

* The additional distance the probe moves off of a surface after contact is broken, before attempting to
traverse parallel to the surface.

Maximum Probing Distance

+ The Maximum distance that a probing cycle “searches” for a surface in a given direction if travel limits
have not been entered.

Probe Protection when using VCP Jog Buttons

» This determines if Jog Panel moves from the VCP are probe protected. If set to No, VCP Jogging is no
longer protected and the machine will continue to move even when probe is tripped.

Inhibit the Spindle from moving when probing
» Determines if spindle is allowed to spin while probe is detected.
* This requires the probe to have a detect signal and the input Probe Detect assigned in Input Definitions.
+ By default it is set to “Yes” for Mills and “No” for Lathes.

Each axis can be further configured individually for Probe Slow Jog, Probe Fast Jog (-) and Probe Fast Jog (+).
Fast Jog in the (-) is when movement is in the negative direction and Probe Fast Jog (+) is when moving the
positive direction.

For more information on setting up your probe, check out the Probe Setup Guide.
(https://www.centroidcnc.com/centroid_diy/downloads/acorn_documentation/acorn_probe_setup.pdf)
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7.2 Touch Devices: Tool Touch Off

Use this menu to configure CNC12 for use with Tool Touch Probes commonly used for setting tool heights
automatically. Centroid recommends the use of the TT-4, TT-2 or TT-1 Tool Touch off Probes.

Tool Touch Off Configuration

Touch Off Tool PLC input ‘ Input 10 ‘
Tool Touch Off type Mechanical v
Input state when triggered Ll
*Probe Setup Documentation (PDF)

Subtract height of Tool Touch Off device L]

Tool Touch Off/Surface Plate: Height for setting part zero
2.25

*a value other than zero will result in CNC12 looking for TT inputs when
setting Part Zero's automatically.

Use Tool Touch Off device to set Z Reference Ll
Inhibit Spindle when Detect is on (Green) [j

Tool Touch Off PLC Input

* The AcornSix input number used as the ToolTouchOffTriggered input, as set in the Input Definitions.

Tool Touch Off Type

«  Choose the type of TT being used. Centroid’s TT-1, TT-2, TT-4, or 3™ party Mechanical/Conductive.
Input state when triggered

» The state of the input when the tool touch off device is triggered

* Refer to Probe Setup Guide for more info.

* Centroid’s tool touch offs are closed when tripped
Subtract height of tool touch off device

*  When using Auto Part Z zero probing cycle with TT device, subtract the height of the TT device when
setting Z part zero.

* Used when TT is sitting on top of the material you wish to set zero for.
Tool Touch off/ Surface Plate: Height for Setting Part Zero

* Value is taken into account when the TT device is being utilized with auto part Z zero location probing
cycle.

» This height value is typically the distance from the top to the bottom of the TT device.
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Use Tool Touch Off device to set Z reference

* Use the top of the TT device as the Tool Height measurement reference location when measuring tool
heights automatically.

» Typically used when top of TT is a fixed Z position to measure all tool heights from. Commonly found on
routers and bed mills. Is not used for Knee Mill Applications.

Inhibit the Spindle from moving when probing with ToolTouch
* Determines if spindle is allowed to spin while TT is detected.

* This requires the TT to have a detect signal and the input ToolTouchOffDetect assigned in Input
Definitions.

* By default, this is set to “No” on Mills and “Yes” on Lathes.

For more information on setting up your Tool Touch Device, check out the Probe Setup Guide.
(https://www.centroidcnc.com/centroid _diy/downloads/acorn_documentation/acorn_probe setup.pdf)
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Chapter 8 Control Peripheral Setup

8.1 Input Devices Setup

Primary System

|- axis Drive Type Input Devices Setup

[ Input Definitions

= Output Definitions Touch Screen r
USB Operator Control Pad None v

Axis ,

[~ Configuration Virtual Control Panel L

[ Homing and Travel
[~ Axes Pairing
= Advanced

Spindle

[~ Setup

[~ Setup 2

I~ Rigid Tapping
= PWM Setup

Touch Devices
t Probe
Tool Touch Off

Control Peripheral

Hardwired MPG
Wireless MPG

Touch Screen
» Select Yes or No if the screen is a Touchscreen. The default is Yes.

USB Operator Control Pad

« Allows the use of option 3" party control pads. Default is No. Other options are Xkeys or similar,
ShuttleXpress, or PC Keyboard.

Virtual Control Panel

* Controls if the Virtual Control Panel is displayed or not. The default is “On”.
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8.2 Hardwired MPG Setup
AcornSix supports up to (3) Hardwired MPGs via the built in (3) encoder inputs.

Primary System .
) Hardwired MPGs
I~ Axis Drive Type
I Input Definitions
L Gutput Definitions Set Encoder Port 1 for MPG use
MPG 1 set to Axis Choose Axis
Axis
| configuration MPG 1 Detents per revolution 100
I~ Homing and Travel .
. MPG 1 Counts per revolution 100
I~ Axes Pairing
- Advanced Set Encoder Port 2 for MPG use “
Spindle MPG 2 set to Axis Chaose Axis
[ Setup MPG 2 Detents per revolution 100
[~ Setup 2
[~ Rigid Tapping MPG 2 Counts per revolution 400
= PWM Setup
Set Encoder Port 3 for MPG use “
Touch Devices MPG 3 set to Axis Choose Axis
t Probe
Tool Touch Off MPG 3 Detents per revolution 100
MPG 3 Counts per revolution 400

Control Peripheral
|: Input Devices

Hardwired MPG

Each Hardwired MPG has same but separately controlled options.
Set Encoder Port 1 for Hardwired MPG use

» Select Yes or No if Encoder Port 1 is used for an MPG. If you have already selected Encoder Port 1 for
Spindle Encoder this option will be grayed out as the same encoder input can’t be used both for an MPG
encoder and Spindle encoder input.

MPG 1 set to Axis

* Choose which axis will be controlled by MPG 1.
MPG 1 Detents per revolution

* Number of detents / steps per revolution of the MPG.
MPG 1 Counts per revolution

* Number of counts (of the encoder) per revolution of the MPG.
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8.3 Wireless MPG Configuration

AcornSix supports the Centroid WMPG-6 Wireless control pendant.
Note: Pro or Ultimate License is required.

Wireless MPG Configuration

A restart of CNC12 is required for changes to take effect.

Tidm X:+3. 6490 1w
Y+~0. 7000 Centroid Wireless MPG WMPG-6 v

Z:+0. 2000

MPG Performance Quick Response W

E m » __ Inhibit MPG Z axis fast movement. Z axis x100 = x10 “—|

E ivG o Macro Button Configuration

Macro Macro Macro Macro E
1 2 3 4 .
MPG Macro Button 1 Edit MPG macro 1

: . - m . MPG Macro Button 2 Edit MPG macro 2

v

.:. e MPG Macro Button 3 Edit MPG macro 3
= \‘\\.u u,“”
K 0 g

QR %", MPG Macro Button 4 Edit MPG macro 4

’ - A\
ZOTH I

Centroid Wireless MPG
* Select the Wireless MPG type. None, CWP-4, WMPG-4, or WMPG-6
MPG Performance

Choose between different types of responses for the MPG. Quick Response is typical.

Inhibit x100 (very fast) Z axis movement with the MPG Wheel. On/Off. “ON” is recommended.
Macro Button Configuration

» Edit the Macro for each of the four Macro Buttons on the MPG to customize them to your application.
See “Introduction to Centroid CNC Macro Programming”
https://www.centroidcnc.com/centroid_diy/downloads/acorn_documentation/
centroid_cnc_macro_programming.pdf
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CNC12 and Wizard configuration Backup

Once you start having some time and energy into configuring the CNC control system it is suggested that you
create a backup of the CNC configuration settings on a USB memory stick. This is easily accomplished with the
Centroid “Create Report” feature found in the CNC12 Utility Menu.

Keep making new report.zip files as you go along the CNC control setup process that way if you dig yourself a
hole you can simply use the “Restore Report” feature also found in the Utility menu to drop back to the last
know ‘good’ report file.

The report.zip file is also used to quickly setup a new computer so you don’t have to go into the Wizard or CNC
control configuration and type everything back in. This is very convenient when a hard drive or computer
crashes. If you made a report.zip when everything was running good and stored it in a safe place and made
copies of it.

It is a 5 second operation to restore the CNC12 configuration back to the day the machine was commissioned
on a new hard drive or PC.

This Memory Stick should contain:
* The installer.exe file that you just used to install CNC12
* The *final’ good reportxxxxx.zip file
* any license key files
+ Copy of the entire working good cncm (or cnct) directory (optional)

NOTE: It is a very good idea to keep the USB memory stick in a safe location. See this post on the forums
about USB backups: https://centroidcncforum.com/viewtopic.php?f=63&t=5667
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Appendix A: AcornSix LED Error Codes
LED1 Error Codes

Error
# Meaning Cause Corrective Action

6 Voltage failure Power was lost If error appears briefly at startup, it is
normal, otherwise check for loose power
connections

7 Communication out of Data in and out are not Internal error, contact Centroid

sync locked together in a
synchronous relationship
8 Too many counts per Communication error or Cycle E-Stop to clear. Maximum rate may

interrupt requested (>511)
or too many steps per
interrupt (based on p968
rate)

too fast movement
requested by CNC12

need to be lowered.
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AcornSix Specification Manual
Overview

The ACORNSIX is an all in one CNC control board with integrated PLC and on board motion control processor.
ACORNSIX interfaces to axis motor drives with open collector, 5V logic, or differential signals (optional). Motor drives
may be servo or stepper type. Encoder feedback is not connected to ACORNSIX from the drives. AcornSix can operate
in Open Loop, Hybrid Closed Loop and Scales for position feedback and correction Closed Loop.

Communication with a host PC is performed over Ethernet. Three encoder inputs are available through DB9
connectors for functions such as MPG handwheels and spindle encoder. The integrated PLC includes 16 digital inputs
and 16 digital outputs for general purpose use. Two analog outputs with PWM option for outputs are provided (see “PLC
Section” for details). An additional expansion device can be added through the SCOUT protocol fieldbus port H15. This
device may be any of the SCOUT protocol expansion devices.

The built in motion control processor section is code named MPU12. The MPU12 section has increased
processing power over MPU11 by up to 4 times. The additional speed can be appreciated by those running complex 5 or
more axis programs.

Function: Motion Control Processor, PLC, and Drive Interface

Maximum number of Axes: 6

Encoder and Scale Inputs: 3 Incremental Encoders

(A, B, and Z channels)

Control Interface: 100 Mb/s Ethernet to PC

Digital PLC Inputs: 16

Digital PLC Outputs: 16

Analog or PWM Outputs: 2

Analog Output resolution: Up to 16 bits

Dimensions (W*D*H): 8 *12*0.75 inches
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ACORNSIX Typical Connection Overview
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Drive Interface Section

ACORNSIX has 6 interfaces to motor drives. The interfaces are duplicated in both open collector and 5V logic output
signals. An expansion board is available to also output RS422 compatible differential signals. Output signals to the
drives can be switched between step and direction and A/B quadrature pulse forms.

Each axis interface has 3 control signals. A or step, B or direction, and enable. Use “SV_DRIVE_CONTROL_x
Bits” “Quad or step out” bit to change between quadrature and step and direction output format. The open collector and
differential output headers (optional) have individual enable signals for each axis. 5V output headers have one enable for
all axes for a reduced pinout. This “Enable All” signal will activate when any axis on the ACORN_6 is enabled.
“SV_DRIVE_CONTROL_x Bits” can be used to invert A/step, B/direction, or enable signals by axis. Enable all signal will
be inverted based on the inversion setting of the first axis.

o Intemal Circuitry
Internal Circuitry

5V Outputs Internal Circuitry
Open Caollector Output

Differential Line Driver
(Optional Board)

+5VDC Output +3.3VDC

Output
Output
/< Not Output

Some parameter setup is required for CNC12 control software to control ACORNSIX axis drives. Drive and encoder
mapping does not change for ACORNSIX, so it may be entered directly from the following chart. A step rate must be
selected for step and direction output mode. This will specify the maximum possible step rate, and therefore the width of
the step pulse. Step rate is 1250khz / (parameter 968). A parameter 968 value of 0 will be changed to 6 internally.
Nominal values for parameter 968 are listed in the CNC12 parameter screen.

CNC12 Parameters for ACORNSIX

Parameter Description Value
300 | CNC11 axis 1 assignment
301 | CNC11 axis 2 assignment
302 | CNC11 axis 3 assignment
303 | CNC11 axis 4 assignment
304 | CNC11 axis 5 assignment
305 | CNC11 axis 6 assignment
308 | CNC11 encoder 1 assignment

309 | CNC11 encoder 2 assignment
310 | CNC11 encoder 3 assignment
311 | CNC11 encoder 4 assignment

© |00 N[O || (W (N>

-
o

-
-

312 | CNC11 encoder 5 assignment
313 | CNC11 encoder 6 assignment 12
968 | Step Rate 0to 127
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St=p and Direction Cutput Waveforms

— A ——

—rE|~|—

Step

Diraction

— —
A=101250khz /8831 minimum
B={1/{1250khz / pB88) /2
C =B/2 minimum

Typical Direction Setup Waveforms

Cutput Cycle
Start (4khz)

Step

Direction r

|47A—l- -— L —

— [

A = Direction i changed at the beginning of a cycle
to give the maximum setup time before step signal

B={1/{1250khz / p968) | { 2

C=E/2 minimum

Typical Quadrature Cutput Waveforms

o A o

A = 0.8us minimum, software limited

acornsix_spec_manual.odt 11-2-22

MRR Paae 4 of 19



Axis setup can be accessed from the PLC program. An error bit is available in SV_DRIVE_STATUS 1 -
SV_DRIVE_STATUS_6 and outputs must be written through SV_DRIVE_CONTROL_1 - SV_DRIVE_CONTROL_6.

SV_DRIVE_STATUS_x Bits Description
Reserved

Reserved

Reserved

Quadrature generator error Too many counts per interrupt requested (LED1 error 8)

Reserved

Reserved

Reserved

Reserved

® |IN (O[O~ W |N |~ (O

Reserved

©

Reserved

-
o

Reserved

RN
N

Reserved

-
N

Reserved

-
w

Reserved

-
N

Reserved

-
[¢)]

Reserved

SV_DRIVE_CONTROL x Bits Description
A/ step invert Signal Invert (1 = invert, 0 = normal)

B / direction invert Signal Invert (1 = invert, 0 = normal)

Z | enable invert Signal Invert (1 = invert, 0 = normal)

Quad or step out Output Form (1 = quadrature, 0 = step and direction)

Reserved

Reserved

Reserved

Reserved

© N[O g |~ W (N [ |O

Reserved

[¢e]

Reserved

10 | Reserved

11 | Reserved

12 | Reserved

13 | Reserved

14 | Reserved

15 | axis enable ***Axis Enable (1 = enable, 0 = disable)
*** This bit is controlled by the MPU12 firmware. Do not attempt to change it in the PLC program.
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PLC Section
Digital Outputs

Sixteen 5 volt logic outputs are available on the ACORNSIX. The outputs are intended to be used with external 8
relay modules. The default (off) logic state is high. A low level will activate a relay on the external board.

Internal Circuitry
H6 and H10 Connector Outputs

+5VDC

L
T

Analog Outputs

ACORNSIX is equipped with two analog outputs. One is normally used as a speed request to the spindle drive,
while the other is free for special applications. The analog outputs also output a 5V PWM signal. For example, PWM 1
and Analog Out 1 can both be connected on H9, but they are controlled by the same PLC output bits.

Four voltage output ranges are available on the analog output. Mode bits are used to select the output range.
The analog output is factory trimmed for high accuracy, and will not require adjustment when changing ranges.

The mode bits also change the PWM frequency to match different applications. For example, laser power
controllers often take around 1 kHz and hobby servos can be controlled with 40 to 200 Hz

The analog ground is connected internally to other ACORN_6 GND pins. However, for best wiring results, use
the GND pin adjacent to the analog output pin for analog connections. Do not share analog ground wires or connect
multiple wires from different devices to an analog GND pin.

Analog Output Ranges
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Mode Bit A Mode Bit B Range Resolution
1 1 -10t0 10 16 bits
0 1 -5t05 15 bits
1 0 Oto5 14 bits
0 0 0to 10 15 bits
PWM Output Frequencies
Mode Bit A Mode Bit B Frequency (Hz) Resolution
1 1 76 16 bits
0 1 610 16 bits
1 0 1221 16 bits
0 0 4883 14 bits
Analog Output Bits
Analog Output Output Bits Mode Bit A Mode Bit B
1 17 - 32 49 50
2 33-48 51 52
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Internal Circuitry
Analog Output

+12VDC

Analog Output

™~
1

Analog Ground

~7

1 DAC
-12 vDC GROUND

PWM

Generator 5 VDC

’\—IV PWM Output

Analog Output Calculations

0to 5V Range -5 to 5V Range
Analog Request ~ Analog Request ~
output voltage = — *h output voltage = — =10 - A
65536 65536
[ to 10% Hange -10 to 10% Range
Analog Request Analog Request
output voltage = — 10 output voltage = — =20 - 10
55536 55536

PWM Output Calculations

PWM output can be calculated using the following equation with one exception. Analog request of 65535 will
output continuous 5VDC (100% duty cycle, not 99.998%).

Analog Request
FWM duty cycle (%) = — =100
55536
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Digital Inputs

ACORNSIX has 16 optically isolated inputs. Inputs are divided into banks of four. Each bank is configurable for
various voltages and sinking or sourcing polarity. Voltage may be selected by installing the appropriate value resistor
pack or SIP into a socket for each bank. Without a SIP installed, input voltage is set to 24V. Optional SIPs may be
installed to use 12V or 5V input voltage. Polarity is determined by wiring the common terminal for the bank to the supply
positive or supply common.

Sinking (NPN) Sensor Wiring Example

ACORN_6 Configurable Inputs

External Power Supply

+24VDC COMMON
! | Eﬁj—éjé
INPUT
J_ +24 VDC
24 COM ?

INPUT Ezj §
Sensor —E
1 INPUT é
24 COM
INPUT Ezj %

Sourcing (PNP) Sensor Wiring Example

External Power Supply

+24 VDC
T—j INPUT
J_ <
24 COM +24 VDC INPUT : % ?
Sensor Q INPUT : :;_ ?
24 COM INPUTEzj é ?

SIP

SIP Identification - XXX Indicates Value SIP Internal Wiring / Pinout

4

4308R- 102
- XXX

PP ﬁﬁﬁﬁ

SIP Input Voltage Selection

SIP Value Marking | Resistor Value (Ohms) | Input Voltage
221 220 5
102 1.0k 12
None None 24
acornsix_spec_manual.odt 11-2-22

MRR Paae 8 of 19



Communication

ACORNSIX uses the SCOUT protocol to communicate with accessories over H15 with RJ45 shielded twisted pair
(Ethernet) cables. The communication update cycle is 4000 times per second.

Internally, the 1/O section of ACORNSIX is connected over SCOUT. This assigns ACORNSIX to the beginning of
I/O space, as discussed below. An additional accessory can be connected with header H15. PLC expansion devices will
map their /0O after ACORNSIX on board I/0. JOGBRD12 jog panel controller is assigned a fixed area in memory, so its
position in the communication chain is not important for /0O mapping.

Servo drives are assigned in sequence, with the 6 on ACORNSIX first in the communication chain. If a drive
device is used with the expansion header, its drive channel(s) will start at 7. See parameters 300 to 307 in the Operator's
Manual to map a drive channel to an axis in the CNC12 software.

Accessory Device Memory Assignments

Accessory devices are assigned space based on their connection order. The amount of space required varies depending
on the device. Devices may request input and output space in 16 bit increments, which are referred to as slots. The
number of input slots must be equal to the number of output slots for all devices.

Jog panel, MPG, and probe devices always map to the same memory areas. These special cases allow for better
compatibility with all PLC programs. The location of this I/O is always known. Only one Jog Panel, MPG, and probe
expansion device may be used on a system because of the fixed locations for data. The only expansion device expected
to be used is the JOGBRD12 jog panel controller. Normally, the probe is wired to ACORNSIX inputs and the wireless
MPG uses a USB data path to the PC. Therefore, the mention of probe and MPG expansion devices only applies to
special applications.

PLC Program INP / OUT, Slot, and I/0O Area Relationship

INF S CUT INFCUT INF/QUT INF /S CUT INF/CUT INF/CUT INF/CUT INF/QUT /i IMF/CUT
11014 17 to 32 33 to 43 49 to G4 @5 to §0 41 to 94 a7 to 112 113 to 123 i 733 to 764
Slet 0 Slot 1 Slot 2 Slat 3 Slot 4 Slot 5 Slat 5 Slat 7 Slot 47

Assignment of I/O slots occurs in a linear fashion starting with the on board I/0. ACORNSIX /O is the first device
in the communication chain. In the following general example, the ACORNSIX I/O takes the first 4 slots. Other devices
may change locations if they are plugged into the communication chain in a different order. Additional PLC devices will be
assigned starting at the slot marked “A”. ACORNSIX is normally equipped with only one accessible expansion port (5), so
the expansion mapping is simplified.

Since 1/0 space must be reserved in 16 bit increments, some I/O space may be lost if a device has an I/O count
that is not a multiple of 16. For example, ACORNSIX output 64 is not used, but must be reserved to match the 16 bit
boundary. Input and output space must be reserved in the same quantity. If a device has 16 inputs and no outputs, one
slot must be still be reserved in both the input and output space.

PLC Expansion Location Assignment General Example
Input and Output Space

Slot @ Slat 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 47
L 1 1 |
ACCRM_8 A
PLC Expansion Example with PLCEXP1616
Input and Output Space
Slot @ Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 47
L 11 |
ACCRM_G FLCEXF1815
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PLC I/O Slot Requirements

Function Slots Used
Total Available Any 48
ACORNSIX Digital and Analog 1/0 4
PLCEXP1616 Digital I/0 1

Expansion Board

An expansion board code named ACORNGEXP can be plugged into the top of ACORNSIX. This board provides
RS422 differential outputs for drive interfacing. See “Drive Interface Section” for more details.

Four SCOUT protocol expansion ports are also included on the ACORNGEXP. See “PLC Section”
“Communication” for details of expansion with this protocol.
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PLC I/O Map

Input Specification Input Location Output Specification Output Location
Number | Function Type Connector | Pin Number | Function Type Connector Pin
1 | General Purpose Sink / Source H4 1 1 | General Purpose 5V Logic H10 2
2 | General Purpose Sink / Source H4 2 2 | General Purpose 5V Logic H10 3
3 | General Purpose Sink / Source H4 3 3 | General Purpose 5V Logic H10 4
4 | General Purpose Sink / Source H4 4 4 | General Purpose 5V Logic H10 5
5 | General Purpose Sink / Source H4 6 5 | General Purpose 5V Logic H10 6
6 | General Purpose Sink / Source H4 7 6 | General Purpose 5V Logic H10 7
7 | General Purpose Sink / Source H4 8 7 | General Purpose 5V Logic H10 8
8 | General Purpose Sink / Source H4 9 8 | General Purpose 5V Logic H10 9
9 | General Purpose Sink / Source H5 1 9 | General Purpose 5V Logic H6 2
10 | General Purpose Sink / Source H5 2 10 | General Purpose 5V Logic H6 3
11 | General Purpose Sink / Source H5 3 11 | General Purpose 5V Logic H6 4
12 | General Purpose Sink / Source H5 4 12 | General Purpose 5V Logic H6 5
13 | General Purpose Sink / Source H5 6 13 | General Purpose 5V Logic H6 6
14 | General Purpose Sink / Source H5 7 14 | General Purpose 5V Logic H6 7
15 | General Purpose Sink / Source H5 8 15 | General Purpose 5V Logic H6 8
16 | General Purpose Sink / Source H5 9 16 | General Purpose 5V Logic H6 9
17 17 | Spindle Analog b0 Analog H9 5,9
18 18 | Spindle Analog b1 Analog
19 19 | Spindle Analog b2 Analog
20 20 | Spindle Analog b3 Analog
21 21 | Spindle Analog b4 Analog
22 22 | Spindle Analog b5 Analog
23 23 | Spindle Analog b6 Analog
24 24 | Spindle Analog b7 Analog
25 25 | Spindle Analog b8 Analog
26 26 | Spindle Analog b9 Analog
27 27 | Spindle Analog b10 Analog
28 28 | Spindle Analog b11 Analog
29 29 | Spindle Analog b12 Analog
30 30 | Spindle Analog b13 Analog
31 31 | Spindle Analog b14 Analog
32 32 | Spindle Analog b15 Analog
33 33 | Analog2 b0 Analog H9 7,11
34 34 | Analog2 b1 Analog
35 35 | Analog2 b2 Analog
36 36 | Analog2 b3 Analog
37 37 | Analog2 b4 Analog
38 38 | Analog2 b5 Analog
39 39 | Analog2 b6 Analog
40 40 Analog2 b7 Analog
41 41 | Analog2 b8 Analog
42 42 | Analog2 b9 Analog
43 43 | Analog2 b10 Analog
44 44 | Analog2 b11 Analog
45 45 | Analog2 b12 Analog
46 46 | Analog2 b13 Analog
47 47 | Analog2 b14 Analog
48 48 | Analog2 b15 Analog
49 49 | Analog Out 1 setup A Internal
50 50 | Analog Out 1 setup B Internal
51 51 | Analog Out 2 setup A Internal
52 52 | Analog Out 2 setup B Internal
53 53
54 54
55 55
56 56
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PLC I/O Map (continued)

Input Specification Input Location Output Specification Output Location
Number | Function Type Connector | Pin Number | Function Type Connector Pin
57 57 | Step rate b0 Internal
58 58 | Step rate b1 Internal
59 59 | Step rate b2 Internal
60 60 | Step rate b3 Internal
61 61 | Step rate b4 Internal
62 62 | Step rate b5 Internal
63 63 | Step rate b6 Internal
64 64
acornsix_spec_manual.odt 11-2-22

MRR Paae 12 of 19




ACORNSIX Specifications

Characteristic Min. Typ. Max. Unit
24 Volt Supply Current 0.75 - - A

5 Volt Supply Current 1.75 - - A
Input Pullup Voltage (Vinp) 4 - 30 VDC
Input On Voltage* Vinp-1.25 - - VDC
Input Off Voltage* - - 1.25 VDC
Input Operating current 9 14 21 mA
Analog Output Current 0 1 10 mA
Analog Output Voltage -10 - 10 \%
Analog Output Resolution - 16 - bits
Analog Output Error - <01 - %
Open Collector Output Current 0 10 50 mA
Open Collector Output Voltage 0 24 30 VDC
5V Output High Voltage 4.4 4.9 VCC VDC
5V Output Low Voltage 0 0.1 0.44 VDC
5V Low Level Output Current 0 3 20 mA
5V High Level Output Current 0 3 20 mA
Encoder channel input low 0 - 0.5 V
Encoder channel input high 3.5 - 5 \%
Encoder input frequency low speed** 0 - 1200 khz
Encoder input frequency high speed** 0 - 6000 khz
Size: 12 * 8 * 1 (W*D*H) Inches

* Inputs may be wired either polarity. Input "on" and "off" ratings in the chart refer to the absolute difference between the input terminal and common
terminal. Input devices must meet these specifications for long term reliability.

** Frequency of A or B channel. See parameter 323 for switching encoder filter speed

VCC is supply voltage into H16 pins 1 and 2, 4.5V < VCC < 5.5V

8 Relay Board Specifications

Characteristic Min. Typ. Max. Unit

5 Volt Supply Current 0.576 - - A

Relay Output Current (resistive load) 0.01 - 7 A @ 240VAC
Relay Output Current (resistive load) 0.01 - 7 A @ 28VDC
Relay Output Current (inductive load) 0.01 - 3 A @ 120VAC
Relay Output Current (inductive load) 0.01 - 3 A @ 28VDC
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ACORNSIX Troubleshooting

Symptom Possible Cause Corrective Action
LED1 out Power loss Check 24V wiring to H16
Power supply Check external loads connected to supply and
overloaded ACORN_6
LED1 segments not scrolling Offline Start CNC12 software. Check communication cables.
Encoders or relays not working | Power loss Check 5V wiring to H16
Power supply Check external loads connected to supply and encoder
overloaded or relay connectors

Input doesn't work with sensor

Incorrect wiring

Correct wiring for sensor type (sinking or sourcing),
check that SIP values are appropriate for the input
voltage

Voltage drop across
sensor is too high

Use 3-wire sensors with lower voltage drop spec.
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LED1 Error Codes

Error Number | Meaning Cause Corrective Action
1
2
3
4
5
6 Voltage failure Power was lost If error appears briefly at startup, it is normal,
otherwise check for loose power connections
7 Communication out of | Data in and out are not Internal error, contact Centroid
sync locked together in a
synchronous relationship
8 Too many counts per Communication error or too Cycle Estop to clear. Maximum rate may need
interrupt requested fast movement requested by | to be lowered.
(>511) or too many CNC12
steps per interrupt
(based on p968 rate)
9

LED1 Operation

A 7 segment display (LED1) is used to display status. At startup, all number segments will light in a rotating

pattern until initialization is complete. Initialization takes several seconds.

After initialization, one segment will light if ACORN_6 is ready, but not enabled. Usually the ACORN_6 is only briefly in
this state immediately after initialization.

o

Center segments lighting in a scrolling pattern indicates normal operation.

&

o

->

->

d

Ready, but not running

Running normally

Errors are indicated by a flashing number with the decimal point lit continuously. See “LED1 Error Codes” chart for error

descriptions.

d H

->

->

c

acornsix_spec_manual.odt

MRR Paae 15 of 19

Flashing number indicates an error

11-2-22




ACORNSIX Connections
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ACORNSIX Mounting Dimensions
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8 Relay Module Connections and Mounting Dimensions
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ACORNGEXP Connections
Optional Expansion Board
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