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@ CENTROI D All-In-1-DC” CNC Controller: A complete CNC control contained on one printed circuit board. All you need for a typical mill, router or lathe.
Includes built-in 3-axis Digitial DC Servo drive, preconfigured CNC PLC with 16 IN and 9 Relay Out, and Analog out Spindle Control.

159 Gates Road, Howard, PA 16841 USA  Optional Expansion boards for more complex machines with automatic tool changers, 4,5,6 axis, slaved axes and multi spindles.

(814) 353-9290 Allin1DC eliminates cables, connectors and power supplies and simplifies installation while providing robust performance.. 16 PLC Inputs, preprogrammed for typical CNC machine tool
www.centroidcnc.com Runs with CENTROID Mill or Lathe CNC software on a Windows 7 or 8 PC* Ethernet inputs such as: Limit Switches, Home Switches, Gear range
Cable to Windows PC* indicators, Hi/Lo range indicator, E stop, Lube level sensor,
® Spindle Fault, etc. User definable and editable for custom
Operator’s installations. User configurable voltage and polarity.
Control Panel
Plug and Play . . i
Six Servo Motor Encoder Inputs. Direct En- Allows fully programmable spindle
coder feeback to Motion Control CPU and DC speed control with a simple connec-
Servo Drive for true closed loop CNC control tion to a wide variety of AC motor
o operation. Inverters. User selectable: 0-5, 0-10,
Any spare inputs can be used with Spindle +-5, +-10 vdc output. User selectable 4
— Encoder for Rigid Tapping and Constant Sur- range Analog Input.
Wired face Speed, Scales, Dual MPG’s etc.
Manual Pulse
Generator (MPG) Preprogrammed Relay Outputs
g el Ay e B e greatly simplify CNC control machine
I Optional DC1: I —— e tool integration and reduce wiring,
l I Single Axis DC Built-in: Hi-Performance connections and asscociated parts

Servo Drive. I
Add up to three
DC1’s for a total :

*  Optional I
Touch Probes,

Plug and Play
| of 6 axes

I Plug and Play
Digital Drive
I Communication

Optional
Wireless MPG I
Control Pendant

Optional I/O Expansion Boards
Add up to 4 in any combination Up to 80 In /73 Out

r

I Note: The All-in-One DC includes enough preconfigured I/O for typical milling machine/router/lathe
applications,optional expansion boards are available for complex retrofits requiring additional 1/0 above and

I beyond the included I/O.

L

16 Inputs (5, 12, 24 VDC)
16 Relay Outputs

4 Digital to Analog Outputs
4 Analog to Digital Inputs

-
l
l
l
l

4

DSP CNC Motion Control CPU '

o g & ; %
Built-in: 3-axis DC Servo Motor Drive
15 amps per axis!
S tCiD @ % ’:

l 2 l 3 DC servo power into Allin1DC

Centroid’s renowned Digital DC Servo motor drive has been
combined with Centroid’s MPU11 DSP CNC motion control
CPU along with integrated PLC and Spindle control into one
powerful compact CNC motion controller: The “All-in-One-DC”

Control a wide variety of DC Servo motors rated anywhere
from 20 to 180 VDC max voltage and from 6-15 amps (contin-
uous). With user selectable, per axis: 6,9, 12, or 15 amp limit.

Use exisiting DC Servo Motors when upgrading older CNC machinery OR Use new
CENTROID DC Servo Motors. Encoder upgrade kits available for older Servo Motors.

and labor cost. Use our standard
included PLC programs or create/
modify your own for limitless custom
applications. Preprogrammed for a
wide variety of typical cnc machine
tool functions such as: Lube pump
control, Flood pump, mister solenoid,
and anything you want to control
automatically with G&M codes.

110,220
380, 440
VACIN

DC Servo Motor Power Supply: Reuse
existing DC servo motor power trans-
former OR directly rectify 110 VAC
when using Centroid DC Servo Mo-
tors, eliminating need for transformer
when 110 VAC is available. Conve-
nient “CAP and Bridge” power combo
board available for either case.
Copyright © 2012-24 CENTROID. rev15 1-19-24 allin1dc_overview_rev15.indd

All prices and specifications subject to change without notice.
* must meet minimum Centroid PC requirements.
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159 Gates Road, Howard, PA 16841 USA
(814) 353-9290
www.centroidcnc.com CNC PC choices:

Use your Windows 10/11 PC
and your Touch Screen LCD

*must meet minimum performance
requirements, you install software.

Optional Operator’s
Control Panel
#11077)

“All-in-1-DC” Single Board DC Servo CNC Controller

Includes Motion Control CPU, On-board 3-axis DC servo motor drive (expandable to 6 axis total), 16 IN 9 Relay OUT CNC PLC and Spindle Control
CNC software sold separately, Centroid “Pro” CNC12 license $549, “Ultimate” $995, see website for details.

e n,n"""‘m 5023

OR:  Centroid NUC CNC PC OR: Touch Screen
Windows 10/11 pre configured, CENTROID CNC Console

& CNC12 “Free”installed.

& your Touch Screen
LCD display

All-in-One #5022

Touchscreen PC

Windows 10/11 pre configured,
& CNC12 “Free”installed.

Two console variations to choose from
- CNC console w/ built-in NUC CNCPC (#13181)
- Panel Mount w/ NUC CNCPC (#13934)

Ethernet See console brochure for list of options and
accessories: www.centroidcnc.com/downloads.htm
Cable to PC
16 Spindle Auto Tool Set

Optional
Wireless MPG
Control Pendant
(#8928)
Requires v4.16+
and Pro License

Optional
Wired

Manual Additional
Pulse Encoders
Generator or Scales
(MPG)

(#11069)

F ™= = = = e e e = = e E= =

Optional I/O Expansion Boards

PLC Inputs Control -TT-4 (#15134)

-TT-1 (#15207)

Touch Probe
KP-3 (#14944)

P = = = e e m e e e - .. Em . Em .- -—m—————————————— -
1

Centroid CNC Control Software
: CNC12 Mill(#15002) or Lathe(#15003) Pro License
1 CNC12 Mill(#15004) or Lathe(#15005) Ultimate License
Console, Display, & Cabinet opt. mounting hardware

9 Fused
Relay Outputs

Add up to 4 in any combination

forupto272 1IN /272 OUT

Note: The Allin1DC includes enough pre con-
figured 1/O for typical milling machine/lathe
applications,optional expansion boards are available
for complex retrofits requiring additional I/O above
and beyond the included /0.

Ja 16 Inputs (5, 12, 24 VDQ)
; 6'{ 16 Relay Outputs
| (#11025)

4 Digital to Analog Outputs
4 Analog to Digital Inputs Optional DC1
(#11147) Single Axis DC Servo Drive
Add a 4th, 5th or 6th axis!
For up to 6 axes total
(#11112)

= PLCAdd6464
. (#11212)

64 Inputs 5V non isolated
64 Outputs Open Collector 1

h oo o oo oo oo e e s s s s oms ool

Servo Motor|Cables

6’ Conduit and Cable package* for console (#11028)
Custom Length Console Cable for over 6ft call (#14025)
Console mounting arm kit (2,3,4,5’ Straight or 2.5 Z) (#13933)
Console to Arm mounting hardware w/swivel mount (#14752)
Console to Arm mounting hardware (direct mount) (#13932)
Console Rolling Floor Stand (#8445)

Related Hardware and Cable kits

Operators Pendant mounting hardware (#10491)

MPG internal cable 20’ w/bulkhead con. (#11086)

Probe internal cable 6’ w/bulkhead con. (#11211)

Operators control panel internal cable 20" (#11029)
OEM/DIY console cable connector set (#13138)

Use your DC Servo Motors
Up to40in b (4.52 Nm)

-OR-

Add CENTROID DC Servo motors
(encoders and cable installed, 180 VDC max)
No transformer needed

- 16 in-lb w/16ft cable: (#10667)

- 29 in-lb w/16ft cable: (#10816)**

- 40 in-lb w/16ft cable: (#10935)** B e e e e e e e e E e e e e e e e e e e e e e m - - = - 4
- Motor Cable (custom lengths over 16ft (4.8m)):

-7 in-lb, 10 in-lb and 40 in-lb w/brake also available, call for $
Encoders for existing motor encoder upgrade or replacement use
- 2000 line (8000 counts per rev.) differential quadrature encoders available sizes: fits over 6mm, 1/4", 3/8", 1/2" shaft:
- 10,000 line (40,000 counts per rev.) differential quadrature encoders: fits over 6mm shaft

DC Power Supply “Cap and Bridge combo” (No Transformer, use your own):
110 VAC (#10766), 220VAC/440VAC (#10767), 220 VAC 3 Phase
110 VAC to 117 VDC Power Supply with Transformer (#10537)
220 /440 VAC to 117 VDC Power Supply (#10010)

* Pre assembled, standard length: 6 ft. of conduit combined with 16’ of cable.

Copyright © 2012-2022 CENTROID. rev35 6-16-22
All prices and specifications subject to change without notice.

Effective 6-16-22 **direct wired

This price sheet supersedes all previous pricing.



SERVO DRIVE WARRANTY DOES NOT COVER DAMAGE BY FAULTY MOTORS OR WIRING.

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 support 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.

Servo Motor Handling
When working with servo motors:

-NEVER pick up or carry the motor by the cables or the shaft. (Always carry by the frame.) Use a crane or lift to move the
motor when necessary.

‘NEVER drop or subject the motor to impact. The servo motor is a precision device.
-NEVER set heavy or sharp objects on the motor or cables. Do not step or sit on the motor or cables.

‘NEVER use a metal hammer on any part of the motor. If it is absolutely necessary to use a hammer, use a plastic
hammer.

Keep the motor properly secured and away from the edge of the work area when servicing the motor, as a dropped motor could
cause personal injury or destroy the motor.

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
.odt 1-18-24 Page 3 of 88



Basic Safety Procedures and Best Practices
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 instructed to.
When attaching a component having inertia to the motor, ensure any imbalance between the motor and component is minimized.
Be sure to attach a key to a motor with 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.
For Circuit Boards
Minimize handling circuit boards as much as possible. If you must hold a circuit board, grab it by the edges as shown below in

figure 2. Avoid touching any of the circuits, components, or component leads. Improper handling lead to ESD (electrostatic
discharge) which can damage the PCB, and shorten the operational lifespan.

Figure 1.
Improper PCB Handling

Proper PCB Handling

Keep the work are free from static generating materials such as Styrofoam, vinyl, plastic, and fabrics.

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
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INTRODUCTION

This manual describes how to install the Centroid CNC (Computer Numerical Control) system with an ALLIN1DC servo drive. The
PC based system provides up to three axes of closed loop servo interpolated motion, controlled by industry standard G-Codes.

The ALLIN1DC can be used for the CNC control of milling machines, routers, lathes, flame cutters, plasma cutters, laser cutters,
water jet cutters, drill presses, grinders, and other specialized applications.

This installation manual covers the most common ALLIN1DC hardware setups. For the rest of the manual, we will assume the
installation is a three axis mill.

Berore You BEeaIN

Before getting started, please take the time to familiarize yourself with the schematics, manuals, and installation instructions.
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 you may run into.
Additional troubleshooting is included in the appendices.

UseruL REsoOURCES

Centroid Product Manuals: http://www.centroidcnc.com/centroid_diy/centroid _manuals.html

ALLin1DC Standard Schematics: http://www.centroidcnc.com/downloads/allin1dc/centroid_allin1dc_schematic_set.zip

All Centroid schematics can be found here. https://www.centroidcnc.com/centroid diy/schematics/pbrowse.php
use the search bar, type in “allin1dc”

Centroid’s YouTube Channel: Centroid CNC Technical Support

martyscncgarage YouTube video series: Centroid All in One DC Control - Knee Mill Retrofit.

Free community support: Centroid Community CNC Support Forum

Centroid CNC Tech Bulletins: http://www.centroidcnc.com/centroid _diy/tech_bulletins/browse.php

Centroid Allin1DC and Accessories: https://shopcentroidcnc.com/allin1dc-cnc-controller/

Typical ALLin1DC Installation Photo Album https://photos.app.goo.gl/7iGrzZT3bpyhD6VF9

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
.odt 1-18-24 Page 7 of 88 Useful Resources
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CHAPTER 1
WHAT’s INCLUDED

1.1 ALLIN1DC

The ALLIN1DC is a complete motion control solution, providing a 3-axis servo drive and full PLC. Make sure your kit is complete

and has not been visibly damaged in shipment.

o1

o RRRANTY DIDES WO SR
| DRFAGE CRUSED B FRILTY
L MOTORS DR HIRING,

DRWE
COMIIC ATV @

R I I 1 1 PSP Part Number 11144
2. DC LOGIC POWET CAbIE....... ittt e e e e e e e e e e e e e aeaees Part Number 13106
3. MeEANWEII RQI-B5D......cccciiiiiiiee ettt e e e ettt e e e e ettt e e e e e ettt eeeesasteeeeeessastaeeaeesasseseeeesssnnnssnnnnns Part Number 7820
4. Twenty position terminal DIOCK...........ooi i Part Number 3450
5. 2 Ten position terminal DIOCKS. ..........uuuiiiiii i e e e e e e e e e e e e e eeeaeeas Part Number 3904
6. Seven position termMiNal DIOCK...............ooiiiiiiiie e Part Number 2611
7. 4 Twenty four volt SIPS (color and appearance May Vary)..........ccceeeeeeeeeeeeeiieeciirinieeeeeeeeeeeseesnnnnnns Part Number 4152
8. 4 Five volt SIPS (color and appearance May VAIY).......ccccccuuuuirereeiieeeeeeeeeeiesssnnsssneseeeesrasaaeesesssnnns Part Number 3956
9. 24 Crimp pins for jog panel connector and probe CONNECION............ccceeiiiiiiiicciiieeeeee e Part Number 5511
10. Ten Pin Probe CONNECION. ........coi e e e e e e e e e e e e e e as Part Number 5918
11. 26 Crimp piNS fOr MPG CONMNECION.......coo it Part Number 5983
12. Twelve pin Jog PANEl CONNECION.........cciiiiiiiiiie e e e e e e e e e e e e e e e aaaaeas Part Number 5919
13. Twenty four Pin MPG CONNECION........cooiiiiiiiii e a e Part Number 5984

[1] The list above contains the minimum quantity that should be included in each parts bag. Some parts bags may have a few

extra items.

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
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1.2 CRIMPERS

Crimp Pin Part Number 5511 (Used for making jog panel and probe cables)

The appropriate hand crimpers are available from TE Connectivity as “PRO-CRIMPER Il Hand Tool Assembly 91387-1 with Die
Assembly 91387-2 (26-22 AWG)” or “PRO-CRIMPER Il Hand Tool Assembly 91388-1 with Die Assembly 91388-2 (22-18 AWG)”.
These tools are sold separately and can be purchased from most major electronics components distributors such as Digi-Key.

Fully assembled cables for jog panels and probes can be bought through Centroid.

Crimp Pin Part Number 5983 (Used for making MPG cables)
The appropriate hand crimpers are available from JST as “YRS-245". These tools are sold separately and can be purchased from
most major electronics components distributors such as Digi-Key.

Fully assembled cables can purchased through Centroid using these part numbers:
#11211 6’ Internal Probe Cable.

#11086 up to 20° MPG cable

#11029 up to 20’ Jog Panel Cable

#10830 up to 16’ DC encoder Cable. DB9 to DC encoder flat connector

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
.odt 1-18-24 Page 9 of 88 1.2 Crimpers



CHAPTER 2
BencH TeEsT HARDWARE SETUP

2.1 INTRoDUCTION To BencH TESTING

The first step in installing your new system is performing a bench test. A “bench test” is connecting all of the electronics together to
test them before installing the system in a machine. This test is usually done on a work bench, hence the name. A bench test
allows you to:

Troubleshoot hardware and software problems early on, before they can cause permanent damage to the system.
Identify missing or defective hardware before installing the system
Allows for greater visibility when troubleshooting than 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.

The bench test ALWAYS needs to be performed BEFORE applying HIGH VOLTAGE to the servo drive. Applying high voltage to
an improperly configured system could cause permanent damage to the hardware and physical harm to the technician or operator.
Figure 2.1.1 below shows an example of an ALLIN1DC system set up for a level test. In the following pages we will guide you
step-by-step through the setup and execution of a bench test.

Tools and Equipment Needed

Example of equipment set
up for a board level test.

Picking a good location — A bench test needs to be performed on a large table or desk with good lighting and easy
access to electrical outlets. The surface should NOT be made out of metal or contain metal scraps or shavings, as we will
be resting powered circuit boards on the surface. Do not use fabric covered surfaces because they put the PBC high risk
for ESD (electrostatic discharge) damage. Anti-static mats are normally conductive and make a poor surface for powered
boards. Plastic is acceptable, but could put the board at risk for static damage. A wooden surface is an ideal test bench
location.

A PC with an internet connection, or a Centroid console unit (comes with CNC12 already installed). The PC must meet the
specifications listed in Technical Bulletin #273
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/273.pdf )

A small screwdriver set.

A digital multimeter

Figure 2.1.1

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
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2.2 ALLINT1DC SEeTup

1. Configure the CNC PC for use with a CNC controller follow instructions on TB309
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/309.pdf

2. Provide power: Connect the supplied DC Logic Power cable to the Mean Well power supply and then plug it into H1 on
the ALLIN1DC. Splice a 110 V power cord to the power supply’s AC input. Live to L, Neutral to N, and Ground to
ground.

3. Connect the Ethernet Cable: Connect a shielded Ethernet cable from your ALLIN1DC to the PC. A shielded Ethernet
cable will have a metal clip around the RJ-45 connector it as shown by the blue cable in Figure 2.3.9 Centroid
recommends using snagless patch cables from StarTech. StarTech ID# S45PATCH25BL. This information is outlined in
Technical Bulletin #251, the latest version can be found here.
(http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/251.pdf )

1. NOTICE: An unshielded cable can cause intermittent PC Data receive errors in the software due to electronic noise
and interference.

Figure 2.2.1
Unshielded Ethernet cable (gray) compared to Shielded Ethernet cable (blue)

4. Connect Any Accessories: If you have any accessories such as an MPG, jog panel / pendant, or DC1 servo drives.
When you are finished, the ALLIN1DC should be wired as shown in the diagram in Figure 2.2.2. (next page) and the
picture in Figure 2.1.1 (previous page).

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
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Figure 2.2.2
ALLIN1DC Wiring
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2.3 EncoperR REQUIREMENTS

1. The ALLIN1DC uses DC incremental quadrature encoders. Please connect your encoders to the ALLIN1DC, starting at
encoder 1 for the first axis. Do not hook up the motor power wires at this time.

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

1. Encoder Cables: The encoder cables MUST be twisted pair shielded cables. The shield wire of the encoder cable
needs to be grounded to the metal shield of the DB-9 connector as seen in figure 2.3.1. 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.

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

Figure 2.3.1
Cable shield ground attached using solder to the metal shield of the D-sub connector.

2. Encoder Output: Encoders must have RS422 type (differential) quadrature outputs with A, B, and Z channels to work
with ALLIN1DC. A low encoder count creates poor performance and accuracy. Centroid supplies and recommends
2000 line to 10,000 line encoders for most applications. Ex: 2000 lines = 8000 counts/rev.

Tips for choosing an Encoder: Optimal performance requires at least 20,000 Encoder Counts per inch. (Encoder
Lines * 4 * ball screw Turn ratio = Counts/Inch)

-Knee mills with a typical turn ratio of 5 turns/inch work well with 2000 line encoders. (2000*4*5=40,000 counts/inch)
-Routers with Rack and pinion axis with a typical 1 turn/inch ratio need minimum 5000 line encoders
(5000%4*1=20,000 counts/inch

The following link lists encoders and premade encoder cables available though Centroid.
http://www.centroidcnc.com/centroid_diy/cnc_components.html

Related Reading “Encoder Basics” https://centroidcncforum.com/viewtopic.php?f=64&t=4
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3. The outputs have additional voltage level requirements described in the table below:

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

4. Wiring Code: Wire the encoder according to the figure 2.3.2 and the table shown below. Refer to the encoder
manufacturers data sheet for the wiring color code.

MPU11 Encoder Connector

1. Note: The +5V is an output provided by the ALLIN1DC. solder side
Shield
1 Not used ® 7+
2 |Common (ground) COM _@ @_
3 Z- @_ A+
4 A- =05
B+

5 B- A
6 Z+ —® G~ +5V
7 A+ B—_@
8 B+
9 oV Figure 2.3.2
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2.4 ALLIN1DC LED States

Power up the ALLIN1DC

Wait approximately 30 seconds after starting up the ALLIN1DC before checking the status of the LEDs. The first group of LED are
located behind the limit switch header as shown in Figure 2.4.1. A second set of LED's are located in the top corner of the board
next to the analog section as shown in Figure 2.4.2. You do not need to remove the cover, but pictures with the cover removed are
included for your reference. Check to see that all LED's initialized as defined below in the table of LED states. If any of the LEDs
are not initialized properly, check Appendix C for troubleshooting help.

| - . Aalog
+12.0V Analog

Yo d al—

1¥3430 LIWIT

& Drive Fault

-y

Figure 2.4.2
Two additional LEDs are located in the top corner of the

~ Figure 2.4.1 , board next to the analog section.
LEDs showing the status of the Allin1DC

LED States
LED Name LED Function Nominal State
+12V Analog | The drive has +12.0 volt power Solid Green
to analog circuitry
-12V Analog | The drive has -12.0 volt power Solid Green
to analog circuitry
+3.3V The drive has +3.3 volt power Solid Green
+5.0V The drive has +5.0 volt power Solid Green
+12.0V The drive has +12.0 volt power Solid Green
-12.0V The drive has -12.0 volt power Solid Green
FPGA OK The FPGA is working correctly Solid Green
DSP OK The DSP is working correctly Solid Green
DSP Debug Multiple functions, for full Flashing 1 time per second
description see Appendix C
PLC OK PLC is working correctly Solid Green
Drive Fault Status of the drive fault relay Turns on after communication is established with the software and all
faults are cleared.
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Wait approximately 15-30 seconds after the ALLIN1DC has started up. LED1 will display a number. If the seven segment display
is displaying a solid number without a decimal point, it indicates the Drive Bus order as seen in Figure 2.4.3. If LED1 is flashing
with a decimal point, it indicates an error as shown in Figure 2.4 .4.

If you have a blinking “4”, that means the ALLIN1DC is not seeing the limit switches. Since we have not hooked up limit switches
yet, you can disable them using SW4 as pictured in Figure 2.4.5. Move the limit switched from the down position to the up position
if the switch is black and from the up position to the down position if the switch is blue. If done correctly, your ALLIN1DC will all be
displaying it's order in the drive bus chain. For users running an ALLIN1DC without a DC1 drive attached, LED1 will always display

a “1”. Atable of other drive errors and their definitions is provided below.

AR A

Figure 2.4.3
LED1 showing the Drive Bus number

Error Number

LED1 (seven segment disp

Meaning

Power Failure (Revision
100315 and earlier only)

=]
w
0
wm
L
Y -
p-g
-

=
)
R109 '_l]l

0o
0 9

tef | cfeeeeete

m:

ure 2.4.4 ]

LED1 showing error number “4”.

Please note the decimal point.

lay) States

The logic power supply is indicating to the
ALLIN1DC that is operation out of
specification.

ansaa 5T

Figure 2.4.5
Limit switches

Corrective Action

Check power supply wiring.
Replace power supply.

15A Not Available

Only applies to “Low Power” versions of the
ALLIN1DC. The current select switches on
any axis are set to 15A, but the servo drive is
not equipped with the appropriate FETs for
long term use at 15A, so the servo drive will
drop back to 12A

Select 12A or lower current
settings or use a “regular”
ALLIN1DC.

Null Error

The self adjustment routine has detected too
large an offset on the current feedback.
Usually indicates a failure of the ALLIN1DC's
current sensors.

Limit Tripped

Any limit switch is tripped.

Move away from the limit,
check limit switch wiring, or
use limit defeat switch if a limit
switch is not required.

Single dash (-) or other
unusual behavior

ALLin1DC Logic problem

ALLin1DC Board logic not starting correctly.

Check Logic Power supply or
Contact Centroid Support for
RMA number. Send the servo
drive back for repair.
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CHAPTER 3
SOFTWARE INSTALLATION

3.1 WinDows SorFTwARE PREINSTALLATION REQUIREMENTS

1. If you have purchased a console unit or computer from Centroid, it already 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_http://www.centroidcnc.com/cnc_pc_performance_requirements.html and Tech Bulletin 273 -
Centroid CNC PC Minimum Hardware and Benchmark Requirements

2. To configure your own computer running Microsoft Windows 10/11, setup the CNC PC following the instructions in TB309
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/309.pdf

Note: Microsoft Windows 10 and 11 are supported with CNC12. Microsoft Windows 8.1, 7 and older versions of Windows
are not supported. Mac OS and Linux operating systems are also not supported.

Run the Centroid PC Tuner and have the PC Tuner do most of the work for you.
Download the PC Tuner here https://www.centroidcnc.com/centroid_diy/centroid_cnc_software downloads.html

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

1. Nearly 100% of all communication problems between CNC12 and the ALLIN1DC 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 ALLIN1DC 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.

2. |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.

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
.odt 1-18-24 Page 17 of 88 3.1 Windows Software Preinstallation Requirements


https://www.centroidcnc.com/centroid_diy/centroid_cnc_software_downloads.html
https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/309.pdf
http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/273.pdf
http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/273.pdf
http://www.centroidcnc.com/cnc_pc_performance_requirements.html

3.2 CNC12 SorFTwARE INSTALLATION

With your bench configuration completely powered as described in Section 2.4 and your PC powered up, install the CNC12
Software as follows:

1.

Download the latest CNC12 Software version. It is important that you download the latest version of the Centroid
CNC12 software before continuing. Click on the link to download the latest version of CNC12 software: Centroid Software

Navigate to the CNC12 Software you just downloaded. Depending on your Windows settings, the file you downloaded
will be displayed as “centroid_cnc12_v5.08 installer_x64.zip”. Double click this zip folder.

Drag the installation folder from the compressed file to your desktop as shown below in Figure 3.2.1. The folder in
this example is called centroid_cnc12_v5.08 installer_x64.zip, your version may be newer but the name will be the same
other than the “v5.08” which signifies the CNC12 version. Alternatively, you may extract the .zip folder to your desktop.

B2 centroid_cncl2_v5.08 installer, X +

‘g Startbackup > centroid_cncl2_v5.08_installer_x32.zip Search centroid_cnc12 v5.08_inst Q

Imj} Tl Sort ~ = View ~ (8 Extractall aee (E Details

& OneDrive - Personal Name b Type Compressed size EL Size Rat

B centroid_cnc12_v5.08_installer x32.... Application Mo 405500KB 1%

! Documents

Figure 3.2.1
Copy Installer to Desktop

4. Double click the install application to begin CNC12 install. NOTE: The AllinOneDC MUST be powered on and

connected to the PC via Ethernet cable before running the installer.

If “User Account Control” is enabled, Windows will ask “Do you want to allow the following program from an unknown
publisher to make changes on this computer?”. Click “Yes”. Windows 10 systems may pop up a Windows Defender

SmartScreen showing “Windows Defender SmartScreen prevented an unrecognized app from starting. Running this app might
put your PC at risk”. Click “More info”, Then Click “Run anyway”

Read License Agreement Read the Software license agreement for using the CNC12 Software. If you accept the terms
of the agreement, click “I Agree” to continue, Otherwise, click “Cancel” as seen in figure 3.2.2.
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@ Centroid CNC12 v5.08 Installer — x

License Agreement
Please review the license terms before installing Centroid CNC 12 w5.08. @

Press Page Down to see the rest of the agreement.

kIENTRGID Disclaimer of Software Warranty

NO WARRANTIES. THE SOFTWARE IS PROVIDED “AS 15" 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 CHNC12 v5.08.

Figure 3.2.2
License Agreement

7. Installer Options. Select the option to Install Desktop Shortcuts shown in Figure 3.2.3. If desired, also select the option to
Start CNC12 at Startup. Click “Next” to continue.

@ Centroid CMC12 v5.08 Installer - *

Installer Options
Flease select options for your CNC 12 install, @

B Install Desktop Shorteuts
B Start CNC 12 at Startup

[] Copy Manuals to Desktop

< Back Cancel

Figure 3.2.3
Installer Options
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8. Installer Options — Control board model. Select “Oak/Allin1DC/MPU11” component of CNC12 shown in Figure 3.2.4.

B &)

Centroid CNC12 v5.08 Installer — X
Installer Options
Please select CNC control board model, @

© Oak/Allin1DC/MPU11

O AcornSix
O Acorn

© Hickory

< Back Cancel

Figure 3.2.4
Select CNC control board model

9. Select CNC12 Mill for a Mill installation as shown in Figure 3.2.5.

Select CNC12 Lathe for a Lathe installation. For the remainder of this document we will assume the system is being
installed on a mill.

Click “Next” to continue.

Centroid CNC12 v5.08 Installer — *
Choose Components
Chioose which features of Centroid CMNC12 v5.08 you want to install. @

Check the components you want to install and uncheck the compenents you don't want to
install. Click Next to continue.

Select components to install: CHC 12 Mill
[Jcrciz Lathe

Space required: 0.0 KB

Figure 3.2.5
Choose Components
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10. Select Units. Select the default units used by CNC12, either “Imperial” or “Metric” (Figure 3.2.6). Click “Install” to begin
the installation.

@ Centroid CMNC12 v5.08 Installer = *
Machine Units
Please select default machine units. This can be changed later. @

O Imperial (Inches)
() Metric (Milimeters)

< Back Install Cancel

Figure 3.2.6
Select Units

11. Installation. The CNC12 files will now be installed, and the “Installation Complete” screen (Figure 3.2.7) should appear
when it finishes. Click “Next” to continue.

@ Centroid CNC12 v5.08 Installer —

Installation Complete
Setup was completed successfully, @
Completed

Exfract: cnan.wcs... 100%

Extract: mfunc10.mac... 100%

Extract: mfuncll.mac,.. 100%

Extract: mfunc3.mac... 100%

Extract: mfunc4.mac... 100%

Extract: mfunc?.mac... 100%

Extract: mfuncg.mac... 100%

Extract: plemsg. txt... 100%

Output folder: C:\Program Files (x86)\Centroid I
Completed

Figure 3.2.7
Installation Complete

m
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12. Network Adapter Setup: (REMINDER: Allin1DC needs to be powered up and connected to the CNC PC via the provided
Ethernet Cable).
1. If the Ethernet Adapter has already been set up for CNC use, you will see a screen as shown in Figure 3.2.8. Select
“Yes” to continue.

License Agreement
Please review the license terms before installing Centroid CNC12 v5.08. @

Completed

ExfTa———— ——nan:
EXU’E@ Centroid CNC12 v5.08 Installer

Extri

Extri we found an Ethernet adapter already setup for CNC use would you
Extri like to continue to use this Ethernet port?

Extri

Extri

Extr: Yes MNa

.

Completed

< Back Mext = Cancel

Figure 3.2.8
Network Adapter Setup

2. If the Ethernet Adapter has not yet been set up for CNC control, you will see a screen as shown in Figure 3.2.9. Select
the Ethernet option to automatically configure the IP address for CNC use and click “Next’. DO NOT select the Wi-Fi
option.

A prompt will appear asking if you want to change the IP address of the Ethernet adapter. Select “Yes”.

@ Centroid CMNC12 v5.08 Installer — x
CNC Network Adapter Setup
Choose Adapter and this installer will auto configure the IP address. @

Choose Adapter to automatically configure IF address to 10,168,441, 1 for CNC use,

O Ethernet 3 (159.254.73.207)
(Wi 2 (192.168.1.167)

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

Figure 3.2.9
Ethernet Adapter Setup
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3. 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 = *
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 (192.168.1. 167)

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

Figure 3.2.10
No Ethernet Adapter

4. NOTE: Centroid recommends using a computer with two Ethernet ports. One Ethernet port and one Wi-Fi adapter is
also acceptable. That way one Ethernet port is used for the ALLIN1DC, 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 software will install to the correct Ethernet port.

5. NOTE: Your IP address will differ from those shown in the pictures.
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13. Installing a PLC program: After the CNC12 software has been installed, the installer will prompt you to install a PLC
program, select “Yes”. This will open the PLC installer. Click on the “+” signs next to Mill and ALLIN1DC. Click on
“_Centroid_Standard”, then click “Install” as shown in Figure 3.2.11.

1. NOTE: If you have a Lathe the path is _Lathe — _ALLIN1DC — _Centroid_Standard. Make sure to select the correct
PLC for your machine.

B PLC Installer Revision: 1328 - o X
File Help

Click the plus signs below to find the PLC program you're looking for.
If you don't have a mouse, use the curser keys to navigate the list.

PLC program compiled by MPUCOMP 5.07 Rev 15

= mpuplcprograms
: Source file : C:\soft_eng\mpuplcprograms-chris\Master\ALLINIDC\Centroid ALLINIDC Mill Standard-ri2.src |

-_Lathe

B _Mil File date : Tue Jan 2 13:07:02 2024
T Compiled : Tue Jan 2 13:07:03 2024
E'*ALLIN‘IDC Checksums : D71FCA@1 B52D2A4B 88274438 F5481C7E

tc-router

- Centroid_Standard ATC
i.._Centroid_Standard_BPBoss
i._Centroid_Standard_BPBoss_An:
i._Centroid_Standard_Handbrake
i.._Centroid_Standard_RotaryClamr

e e

5 File: |_ALLINADC_Mill_Standard-ri2.src

3 Corresponding Schematic: 515105.DWG - 110VAC w/ Optional 4th-Axis (DC1)

H 514745.0HG - 220/110VAC w/ 110VAC Rectification
514746.DWG - 220/110VAC w/ Stepdown B3VAC

Programmer: Scott Pratt, Keith Dennison, Marc Leonard, Christopher Bowser

Date: 18 May 2018

:..._Centroid_Standard_SpindleBrak Purpose: PLC for ALLINIDC w/ Wireless MPG and VCP

- DC3I0B Requires: Requires CNC12 v5.06

B-_GPI04D 3 AuxKeys:

- _HICKORY ; Aux 7 Key: Worklight Toggle

- _LEGACY

.. none Revisions:

[j-ioAK 26 Jul 2023 CTB Can now change Incr/Cont, Fast/Slow, and/or X1, X10, X100
- on Jog Panel with an active WMPG while MPG LED is off.

- _REDOAK 23 May 2023 CTB Corrected 75, 58, 25% Feedrate override buttons for VCP.

- _RTK4 84 May 2023 CTB Updated WMPG Behavior for X108, X18, X1

X1 = Incremental + Slow Jog
X10 = Continuous + Slow Jog
X100 = Continuous + Fast Jog
Added Skin and WMPG Jog Functions for Axis 5 and 6.
20 Apr 2023 (TB Changed functionality of coolant auto/man button to turn
off flood/mist when switching from auto to manual.
22 Feb 2023 CTB Introduced Timer to wait 10@ms before resetting SV_SYS_MACRO
back to @ for WMPG Macro keys, makes it more reliable.
15 Feb 2023 CTB Added Z Axis MPG X100 Lockout Functionality via Parameter 19.
23 JAN 2023 (TB Updated PLC to "Standard"
25 OCT 2022 CTB Implimented Label Specific Drive Errors
22 APR 2022 CTB Corrected Invert and Swap Jog Key Bits for Parameter 1.

[” Clean up existing PLC related files

Installation directory: C:\ Biowse | Concel | install- and ovenwiite existing machine configuration | Instell - and keep the existing machine configuration

Figure 3.2.11
Install the PLC program

2. NOTE: The following is a quick reference explaining each PLC program and which schematics work with the program.
The Standard ALLin1DC schematics can be downloaded here: Allin1DC DIY CNC System hookup schematics
The latest version of the Chart is available as Tech bulletin 312 — Standard PLC Program Quick Reference

TB312 (Rev 0) - Standard PLC Program Quick Reference

Purpose: Provide a quick reference of all Centroid Standard PLC programs so end users can choose an appropriate program that matches the system
schematic

Machine Control Machine Feature Type PLC Program Purpose Schematic
Type Type Features
Mill ALLin1DC Standard Centroid-Mill-Standard-ALLIN1DC-r2.src PLC for ALLIN1DC w/ wireless MPG  S14745, S14746, S14747,
and VCP S14748, S14749, S14750,

S14751, S14752, S14753,
S14754, S14760

Standard_ATC Swingarm

Umbrella Centroid-Mill-Standard-ALLIN1DC-ATC- PLC for MPU11 and allin1dc, 16/16  S14817
Umbrella.src umbrella atc
umbrella_no_throwaway-std-io Centroid-Mill-Standard-ALLIN1DC-ATC-Umbrella- PLC for MPU11 and allin1dc,
Skip-First-Count.src standardized I/0, 16/16 umbrella atc
with no throwaway count on carousel
reversal
Custom BP-Boss Centroid-Mill-Standard-ALLIN1DC-BP-Boss- PLC for ALLIN1DC w/ wireless MPG  S14755, S14756, S14757
r2.src and VCP
Lathe ALLiIn1DC Standard Centroid-Lathe-Standard-ALLIN1DC-r2.src PLC for ALLIN1DC w/ wireless MPG S14758, S14761, S14762
and VCP
Machine Control Machine Feature Type PLC Program Purpose Schematic
Type Type Features
Mill Oak Standard Centroid-Mill-Standard-OAK-r2.src PLC for OAK w/ VCP and wireless S14765, S14773, S14774,
mpg S14775, S14776, S14783,
S14784, S14785,
Standard_ATC Umbrella Centroid-Mill-Standard-OAK-ATC-Umbrella.src PLC for OAK Board and umbrella ATC S14798, S14804
Lathe Oak Standard Centroid-Lathe-Standard-OAK-r2.src PLC for ALLIN1DC w/ wireless MPG  S14777, S14778, S14780,
and VCP S14786, S14787, S14788
Custom 8 Tool electric turret oak-lathe-8te-v2.src Basic Lathe PLC program for OAK S14789, S14791,
[documents/allinidc/centroid allldc installation manual rev22 with 8-tool turret

.odt 1-18-24 FTage 24 of 88 3.2 CNC12 Software Installation



http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/312.pdf
http://www.centroidcnc.com/downloads/allin1dc/centroid_allin1dc_schematic_set.zip

14. Click “Finish” to complete CNC12 software installation. After the PLC program installation has completed, click
“Finish” to complete the installation.

15. Power off the computer and ALLIN1DC, then restart everything.

16. Confirm that CNC12 start up correctly. Close CNC12 and continue on to the next step.

1.

NOTE On wide screen monitors, CNC12 will only take up 2/3rds of the monitor screen while running in “full screen”.
Turning on Virtual Control Panel will fill the rest of this space.

Troubleshooting

If you clicked on the CNC12 icon to start the software and you are getting “Timeout: MPU11 not responding” errors, you most
likely didn't have the right Ethernet port configured correctly.

Check your Ethernet card to make sure it is configured properly.

Go to “Control Panel”, select “Network and Internet”, and then “Network and Sharing Center”. Click on “View network
computers and devices”, Click on the “Ethernet _” for the connection being used by the ALLIN1DC, select “Properties”.

Highlight “Internet Protocol Version 4 (TCP/IPv4)”, then click “Properties” again.
Select “Use the following IP address” then set the IP address and Subnet mask to:

IP address: 10.168. 41.1

Subnet mask: 255.255.255.0
Click OK and then try to start the CNC12 software again.
For more in troubleshooting see Appendices C.
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Organize »

L" Ethernet e ‘:.
= Network 2 Network cable unplugged —

1+ :g:-' » Control Panel » Metwork and Internet » MNetwork Connections

Dizable this network device

Diagnose this connection

Rename this connection

Ethernet 2

ASIX AXB8T72B USB2.0 to Fast Eth... | 3§ &= Intel(R) Ethernet Connection [219-V

[1]
™

v 0 Search Metwork Connections @

- @ @

Mot connected
% dIﬂ Intel(R) Dual Band Wireless-AC 32...

Networking  Sharing

Connect using:

@ Intel(R) Ethemet Connection 1219V

Configure....
Thig connection uses the following tems:

=1_-"Clierrtfor Microsoft Networks!
]E" File and Printer Sharing for Microsoft Networks

#3508 Packet Scheduler

1
. Microsoft LLDP Protocol Driver
4 Intemet Protocol Version 6 (TCP/ ]
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Page 25 of 88

Internet Protocol Version 4 (TCP/IPvd) Properties
General

¥ou can get IP settings assigned automatically if your network supports
this capability, Ctherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(@) Use the following IP address:
IP address:

Subnet mask:

Default gateway:

Chtain DNS server address automatically
(®) Use the following DS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

10 .168 . 41 . 1

258 .250.2500 . 0

[ ]

[ . - - ]
. ]

Advanced...

Cancel
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CHAPTER 4
BencH TEsT

4.1 CNC12 SortwarRe CONFIGURATION

If your software has been configured correctly, you should see the screen below, Figure 4.1.1. If CNC12 does not start because it
timed out waiting for the MPU11, see the troubleshooting listed above and Appendix C.

WCS #1 (G54)  Current Position (Inches) Job Name: test.cnc
Tool: T===rl==
X Feedrate: 100% 0.0 ipm
B
Spindle: 0 A
Y |
407 Y+ limit (#50004) tripped
407 Z- limit (#50005) tripped
Z 407 Z+ limit (#50006) tripped
Jog Panel Offline
422 Check Jog Panel cable
406 Emergency stop detected

Press CYCLE START to start job

--- Warning: Machine Home Position Not Set ---

1) Jog all axes to Clear ——
2) Press Cycle Start to run Auto Homing cycle | ¢

MACHINE CONFIGURATION NOT COMPLETE!
System Integration Test Has Not Passed
MACHINE IS NOT READY TO RUN

MP!
Contact the Svstem Intearator or 0008DC11121
Click Here For System Test Instructions CNC12 Mill v

ALLINONE MILL FREE

DS:\:E]
F1 F2 F3 F5 F6 F7 F10
Figure 4.1.1
Initial CNC12 Startup

CNC12 can be run using the default free version, but certain software capabilities are locked unless a Pro or Ultimate license is
purchased. For an overview of the features included with the Pro and Ultimate licenses, or to purchase a license visit
https://shopcentroidcnc.com/shop/cnc-software/cnc12-mill-cne-software-license/ for a mill license or
https://shopcentroidcnc.com/shop/cnc-software/cnc12-lathe-cnc-software-license/ for a lathe license.
If you have already purchased a license, follow the instructions below for importing the license.

1. From the main startup screen, press F7 — Utility to enter the Utility Menu. Then press F8 — Option.

Utility Menu

I/
| Option

Restore User

Report Maint Report
F2 F6 F7

Create

Figure 4.1.2
Utility Menu — F8 Options
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2. You should now see a screen that lists the current software level, plugins, PLC type, and system ID. Press F2 — Import
License. A Windows file dialog will open.

CNC12 Mill Software Level:

CNC12 Software Plugins
CNC Hardware Key:
ATC Support:

10 day trial:
21 day trial:
45 day trial:

MPU PLC : Centroid_ALLIN1DC_Mill_Standard-r12.src
MPU PLC TYPE : ALLINONE (11) SYS ID : 0008DC111213-0602232835

Import
License
F2

Figure 4.1.3
Software Options Menu

3. Navigate to the location where you downloaded the license hardware key .dat file provided by Centroid. It is usually
advised that the license be downloaded to the Desktop for easy access. Select the license file and click “Open”.

4. The license file will be loaded and you should see a pop-up saying “License successfully imported”, the Software Level
should match the license type, and CNC12 Hardware Key should say Yes. If you receive any other message, consult TB_
325 - Licensing Issues and Troubleshooting for guidance on solving this issue.

CNC12 Mill Software Level:

CNC12 Software Plugins

CNC Hardware Key:
ATC Support:

10 day trial:

21 day trial:

45 day trial:

License successfully imported

MPU PLC : Centroid ALLIN1DC Mill_Standard-r12.src
MPU PLC TYPE : ALLINONE (11) SYS ID : 0008DC111213-0602232835

Import
License
F2

Figure 4.1.4
License successfully imported
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The ESC key can be used to move up one menu level. Press ESC until you reach the main screen again.

In the following pages we will be temporarily disabling the fault logic built into your MPU11 based CNC system. CNC12 monitors
the signal levels of hardware such as jog panels and encoder inputs, and will generate a fault if any hardware does not respond as
expected. In addition, the Centroid_ALLIN1DC_Mill_standard.src PLC program contains default logic that monitors the inputs for

Limit Switches (inputs 1-8), Lube Fault (input 9), Spindle Fault (input 10), Estop (input 11), and Axis Drive Faults (inputs 17-20). If
ANY of these inputs are open a fault will be issued.

1. Change Machine Home Type Navigate to the “Control Configuration” screen as seen in Figure 4.1.5. From the main
screen press F1-Setup — F3 -Config. The password is 137. Then press F1 Contrl. Using the keyboard space bar
change “Machine home at power up” to “Jog”. Press F10-Save

1. TROUBLESHOOTING TIP If you cannot save any of your changes in CNC12, close CNC12 by pressing F10-Shut
Down —F9 Exit CNC12. Right click on CNC12 desktop shortcut. Select properties. Click on the Compatibility tab.

Check the box labeled “Run this program as an administrator”. Click “Apply”. Click “OK”. Start the CNC12
software and try again.

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

Tool: T---H---

X Feedrate: 100% 0.0 ipm
e | 1
Spindle: 0 A

Y |
407 Y+ limit (#50004) tripped
407 Z- limit (#50005) tripped

Z 407 Z+ limit (#50006) tripped
Jog Panel Offline

422 Check Jog Panel cable
406 Emergency stop detected

Press CYCLE START to start job

Control Configuration

DRO display units: Inches (Inches / Millimeters)

Machine units: Inches (Inches / Millimeters)

Max spindle (high range): 3000 0 (1.0 to 500000.0 RPM)

Min spindle (high range): (0.0 to 500000.0 RPM)

Machine home at powerup: (Jog / Home Switch / Ref Mark-HS)
PLC type: Standard (Standard / I02 / RTK2 / None)

Jog Panel type: Jogboard (Jogboard / Legacy / Offline / Virtual)
Jog panel required: Yes (No / Yes)

Remote Drive & Directory:

Press SPACE to change

Figure 4.1.5
Changing machine home at powerup to disable limit switches
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2. Disable Jog Panel Communication Faults (/f you have a jog panel or pendant, connect it and skip this step.) Disable
Jog Panel communication faults as seen in Figure 4.1.6. Use the arrow keys to select “Jog Panel Required” in the Control
Configuration and press the space bar to toggle to “No”. Press F10-Save.

Control Configuration

DRO display units: Inches (Inches / Millimeters)
Machine units: Inches (Inches / Millimeters)
Max spindle (high range): 3000.0 (1.0 to 500000.0 RPM)
Min spindle (high range): 0.0 (0.0 to 500000.0 RPM)

Machine home at powerup: Jog (Jog / Home Switch / Ref Mark-HS)
PLC type: Standard (Standard / 102 / RTK2 / None)
Jog Panel type: Jogboard (Jogboard / Legacy / Offline / Virtual)

Jog panel required: I (o / Yes)

Remote Drive & Directory:

Figure 4.1.6
Disabling jog panel

After saving, press ESC to go back to the Main Screen. Press F10-Shutdown, — F2 Power Off. After the computer shuts
down, cut the power to the ALLIN1DC and the PC via switching off your outlet strip. Wait 30 seconds and power
everything back up.

3. Disable PLC faults for Limit Switches, Lube, Spindle, E-Stop and Axis Faults. At the main screen press alt + i to
bring up the real-time I/O display as shown in Figure 4.1.7. Using the arrow keys, move the selection box to the top left of
the inputs. The screen should read “INP1 : Ax1_MinusLimitOk_I". Press the ctrl, alt, and i keys simultaneously to invert
this input.

You will notice that the LED will turn from red to green and a line will be drawn over the top to indicate that it the state of
the input has been programmatically inverted. Repeat the process until inputs 1-11 are green as shown below. If the input
is already green, leave “as is” and don't invert. When you’re done, press alt and i again to exit the PLC diagnostic menu.

Time (ms)

Figure 4.1.7
Disabling inputs PLC Diagnostic menu
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4. Label the Axes: From the main menu, press F1 — Setup — F3 — Config. The password is 137. Press F2 — Mach — F2
— Motor. Under “Label” configure the software for the correct number of axes and label them appropriately. Typical set up
for a mill is axis 1 labeled X, axis 2 labeled Y, axis 3 labeled Z. Any unused axes should be set to “N” to disable the axis as
seen in Figure 4.1.8. The Spindle Axis will be set up in section 6.4.

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

Tool: T===lrF==

X —————— e Feedrate: 100% 0.0 ipm
—
Spindle: 0 A
S E—

340 Z- limit (#50005) cleared

340 Z+ limit (#50006) cleared
Z 2099 Message Cleared

9028 SPINDLE FAULT!

2099 Message Cleared

335 Emergency stop released

Press CYCLE START to start job

Motor Parameters

VS Label Motor Encoder Lash Comp. Limit Home Home Dir
revs/in counts/rev  (Inches) - - + Rev
5.000000000 8000 0.000000 N
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000

ZZZZZN-(H

ONO UMD WN
[=NelolNoNaiv, NN _j
OO0 O0OO0h~N
OO0 ONUTWwH
oo OoONORDN

Figure 4.1.8
Labeling the axes.
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5. Configure Drive Bus Assignment — The CNC12 software needs to be configured to know where each axis of the
ALLIN1DC is. The ALLIN1DC using something called “Drive Bus” to communicate with the CNC12 software. For a three
axis mill, ALLIN1DC axis 1 (labeled axis 1 on the ALLIN1DC drive cover) should be configured as drive bus channel 1,
ALLIN1DC axis 2 should be configured as drive bus channel 2, etc...

These parameters can be reached by pressing F1 — Setup — F3 — Config from the main menu. The password is 137.
Press F3-Parms then F8-Next Table multiple times until parameter 300 — 307 is displayed. Typical configuration for a
three axis CNC is to set parameter 300 = 1, 301 = 2, 303 = 3 as seen in Figure 4.1.9. Unused axes need to be set to
zero, or errors will occur!

300 IR 520

2.0000|321
3.0000/|322
0.0000(323
0.0000(324
0.0000(325
0.0000|326
0.0000|327
1.0000|328
2.0000|329
3.0000|330
4.00004331
5.0000|332
6.0000|333
0.0000|334
0.0000|335
0.0000|336

0.0000|339
Axis 1 (X) Drive Number

Machine Parameters P300 - P399

0.0000|340
0.0000|341
0.0000|342
127.0000(343
0.0000(344
0.0000|345
0.0000(346

0.0000|348
0.0000|349
0.0000|350

0.0000|354
0.0000|355
0.0000(356

0.0000|359

0.0000|360
0.0000 361
0.0000 362
0.0000|363
0.0000|364
0.0000|365
0.0000|366

15.0000|368
100.0000|369
400.0000

100.0000
400.0000
0.0000|374
100.0000|375
400.0000

0.0000(379

Figure 4.1.9

Setting up the Drive Bus and encoders

0.0000|380
0.0000 381
0.0000382
0.0000|383
0.0000 384
0.0000|385
2.0000|386

4.0000|388
75.0000 389
0.0000(390

0.0000(394
0.0000(395
0.0000|396

0.0000(399

6. Configure Encoder Assignment — Just like in the previous step, the CNC12 software needs to be configured to know
where each encoder of the ALLIN1DC is. Unlike the previous step, the ALLIN1DC does not use “Drive Bus” to allow the
encoder to communicate. Instead, the ALLIN1DC uses the on board MPU11 encoder channels via parameters 308 — 315.
For a three axis mill parameter 308 = 1, 309 = 2, 310 = 3. Unused encoders axes can be left “as is”, they do not need to

be set to zero.
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7. Configure Encoder Counts per Revolution The encoders need to be set up for the correct number of counts per
revolution. A quadrature encoder line count is multiplied by 4 to get the counts per revolution. For older Centroid DC servo
motors with 2,000 line encoders, the correct setting is 8,000 counts per revolution. Current Glentek DC motors sold by
Centroid come equipped with 5,000 line encoders or 20,000 counts/rev. “High resolution” encoders (10,000 line) are
40,000 counts/rev. From the main menu, press F1 — Setup — F3 — Config. The password is 137. F2 — Mach — F2 —
Motor. Enter the counts into the “Encoder counts/rev” field corresponding to your encoder counts. Repeat this for each
axis.

WCS #1 (G54) Current Position (Inches) Job Name: test.cnc
Tool: T===fil===
X Feedrate: 100% 0.0 ipm
e

Spindle: 0 A
[ |

340 Z- limit (#50005) cleared
340 Z+ limit (#50006) cleared

2099 Message Cleared
9028 SPINDLE FAULT!

2099 Message Cleared
335 Emergency stop released

Press CYCLE START to start job

Motor Parameters

Axis Label Motor Encoder ‘Lash Comp. Limit Home Home Dir Screw
revs/in counts/rev | (Inches) = = + Rev Comp
5.000000000 8000 0.000000 N N
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000
5.000000000 8000 0.000000

ZZZZZN-(H

NV WN
OO0OO0OO0O0UTWE
OO0OO0OO0OO0OOAN
O O0OO0OO0ONUWE
oo oOoO~NOBhN

Figure 4.1.10
Encoder Counts/Rev

8. Disable Stall Detection — Stall detection must be disabled from the PID menu. From the main menu, press F1 — Setup —
F3 — Config. The password is 137. Press F4 — PID. Press ctrl + v keys simultaneously to disable stall detection. If done
correctly text saying “Stall detection disabled” will appear right below the status window.

1. NOTE: Every time you restart the ALLIN1DC, you will have to disable stall detection again.

PID Menu Stall detection disabled

Sum Delta PID Out Abs Pos Max Error
OFF 0
OFF
OFF
OFF
OFF

OFF
OFF
OFF

(=N el oo leo]
(=N el oo leo]
OO0 O0O0O0OO0Oo
OO0 O0O0O0OO0Oo

) F5 F6 F7 F8 Fo

Figure 4.1.11
Disabling Stall Detection
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Clear Software Ready Faults Anytime the CNC12 software has been exited and restarted without the hardware also
being powered off and restarted, the CNC12 software will report a “Software Exited” fault as demonstrated below in
Figure 4.1.12. A “Software Exited” fault like spindle, lube, encoder and position fault is a “stop fault”. A “stop fault”
removes power from all servo motors, prevents program or MDI operation, turns off all drive and spindle enables, and

requires that the E-Stop input MUST be cycled in order to clear the fault. During the bench test we will trick the software
into thinking we cycled the E-Stop (not connected yet), by toggling the input 11.

WCS #1 (G54) Current Position (Inches) Job Name: test.cnc
Tool: T===rf=
X Feedrate: 100% 0.0 ipm
i
Spindle: 0 A
Y |

412 MPG1 encoder error
412 Y axis(2) encoder differential error
Z 412 MPG1 encoder error
412 Z axis(3) encoder differential error
412 MPG1 encoder error
335 Emergency stop released

Software Exited, Cycle E-Stop/Reset to Continue|

--- Warning: Machine Home Position Not Set ---

1) Jog all axes to Machine Home Position N
2) Press CYCLE START to set the home position H_!_H

MACHINE CONFIGURATION NOT COMPLETE!
System Integration Test Has Not Passed
MACHINE IS NOT READY TO RUN

MPU11 S

Contact the Svstem Intearator or 0008DC111213-0
Click Here For System Test Instructions CNC12 Mill v
ALLINONE MILL PRO
Down
F1l F2 F3 F5 F6 F7 F10
Figure 4.1.12

Software Exit Fault

To clear a stop fault, press the alt-i keys to bring up the real-time I/O screen. Use the arrow keys on the keyboard to select

the “INP11 “ EStopOK_i” as shown below in Figure 4.1.13. Press the ctrl, alt, and i keys to toggle the E-StopOK_I input
until it turns red then green.

Inputs

INP11

Figure 4.1.13
Toggling E-stop
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412 7 axis(3) encoder differential error
412 MPG1 encoder error

335 Emergency stop released

406 Emergency stop detected

2099 Message Cleared

335 Emergency stop released

Press CYCLE START to start job

Figure 4.1.14
Status window showing the emergency
stop clearing faults.

Notice that as you toggle the EStopOk_I input to red “406 Emergency Stop Detected’ is displayed in the status window.
When the emergency stop is pressed notice how “2099 Message Cleared”’ is displayed. Toggling EStopOK_/ back to
green displays “335 Emergency Stop Released.
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10. Clear Any Existing Faults Before Beginning Bench Testing. To confirm that all faults have been cleared before

continuing, press F3 — MDI from the main menu. If all faults have been cleared correctly, the screen should look like
Figure 4.1.15.

If the screen shown in Figure 4.1.14 is not displayed, there is an existing fault. Please check the status window to
determine the cause of the fault and then cleared of faults. Confirm that all parameters are set as required and that all
inputs (1-11) are in the correct state.

Troubleshooting Tip: CNC12 keeps a log file containing all errors and faults, along with the time and date that these
errors occurred at. You can access this log from the main menu by pressing F7 — Utility — F9 — Logs — F1 — Errors.

All faults shown in Figure 4.1.16 (as well as other faults) are “Stop Faults”. Stop faults cancel existing jobs, prevent new
jobs from being started, stop the spindle, prevent motion, and require that the E-Stop PLC input be cycled (opened and
closed) to clear the fault(s) before continuing. If you have any stop faults, they will have to be removed then E-Stop will

have to be toggled as shown in the previous step.

Job Name: benchtest.cnc
Tool: T===lrl==

Feedrate: | 0% 0.0 ipm

slock? | Iy Spindle: 0 A

Rapid
Off
]

9039 Software Ready Fault
Figure 4.1.15 335 Emergency stop released

9039 Software Ready Fault
MDI Command Mode 412 Z axis(3) encoder differential error

9030 SPINDLE FAULT!
406 Emergency stop detected| |

Press CYCLE START to start job

Figure 4.1.16
Faults detected

11. Set up Virtual Control Panel (VCP). This option can be selected if the use of a physical jog panel is not necessary or
desired. The virtual control panel can be reached by accessing the control options menu. Select F1 — Setup — F3 —
Config from the main menu. The password is 137. Press F1 — Contrl. Use the arrow keys to navigate down to the Jog
Panel Type field. Click the spacebar until Virtual is selected, then F-10 save.

12. Set up Wireless MPG. Use of a Wireless MPG requires at least a Pro License. If you haven’t already follow the
instructions at the beginning of this chapter to install your license file. Go to F1 — Setup — F3 Config from the main
menu. The password is 137. Press F3 — Parms and set MPG CNC12 parameter #218 = 15 for 4 axis Mills/Routers,
#218=7 for 3 axis Mills/Routers and #218 = 3 for Lathes. (MPG Type) Set MPG CNC12 parameter #348 = 15 (MPG ON)
and #350 = 100 (100 steps per rev). Shut down and restart CNC12 for new parameters to take effect.

13. New Features. As new features and parameters are defined, these will be documented in the CNC12 Mill and Lathe
manuals as well as in Tech Bulletin 313 - Centroid CNC12 New Parameter Quick Reference
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4.2 ALLIN1DC BencH TesT

Bench testing the ALLIN1DC will confirm that the ALLIN1DC is operational and that the software has been properly configured to
begin the installation process. Bench Testing is required as it provides a known base configuration that our support engineers can
refer to when trying to diagnose any issues that may arise. To complete Bench Testing, a DVM (Digital Volt Meter) is required.

1. Set Home and load spindlebenchtest.cnc: Home the machine by pressing start. From the main menu press F2-Load.
Use the arrow keys to select the file spindlebenchtest.cnc

1. If spindlebenchtest.cnc is not present in the c:\cncm\ncfiles directory it can be downloaded here:
spindlebenchtest.cnc (http://centroidcnc.com/usersupport/support_files/benchtest/spindlebenchtest.cnc)

2. Download spindlebenchtest.cnc If your web browser does not provide an option to download spindlebenchtest.cnc
and instead displays a bunch of code, copy the code from your web browser into your default text editor (such as
notepad++). Save the file as spindlebenchtest.cnc in the CNC12 root directory (see next step).

3. Place spindlebenchtest.cnc in your CNC12 root directory.
1. Right click on your CNC12 shortcut
Click properties as shown in figure 4.2.1.
A window will pop up, go to the “shortcut” tab and click “open file location” as shown in Figure 4.2.2.

Open the folder labeled “ncfiles”. Paste spindlebenchtest.cnc into the ncfiles directory.

o Db

In the load menu of CNC12 press F5-refresh.

2. With spindlebenchtest.cnc highlighted, press F10 Accept. If the DRO does not display when you press alt-s, you likely
encountered a fault. See clearing faults is covered in section 4.2.3

Current Directory: c:\cncm\ncfiles\*.*

Open

Open file location

) Run as administrator
Troubleshoot compatibility
Pin to Start

[ Edit with Notepad++

EQ 5can with Windows Defender...

Pin to taskbar

Restore previous versions
Sendto

Cut

Copy

Create shortcut
Delete

Rename

Properties

¥ cNC12 Mill Properties

Security
General

Details
Shorteut

% CNC1Z Mill
&

Target type:

Application

Target location: cnem

Target

Start in:

Shorteut key:

Run:

Previous Versions
Compatibility

Current Job: c:\cncm\ncfiles\test3b.cnc

|C' \enem'enem exe

|C:'.cncm

|None

Normal window

[e\ ]

[e\]

[ Recent Selections ]
[-1

[Up]
Saxis.cnc
bbxy100.cnc
bbxy150.cnc
bbxy300.cnc
bbxz100.cnc
bbxz150.cnc
bbxz300.cnc
bbyz100.cnc
bbyz150.cnc

tchkdemo.cnc
test3b.cnc
test3c.cnc
test3e.cnc
testdb.cnc
testde.cnc
toolchtl.cnc
ttlloc.cnc

Comment: |

Open File Location Change lcon

Advanced...

QK Cancel Apply

bbyz300.cnc
condtest.cnc
demol.cnc
demo3.cnc

spindlebenchtest.cnc

Job to load? c:\cncm\ncfiles\spindlebenchtest.cnc

Edit On/Off Alpha Refresh Rename | Graph

F2 F3 F4 F5 F7 F8

View
il

Filter ‘ Details Date/

Accept
F10

Figure 4.2.3
Figure 42.1 Figure 4.2.2 Selecting spindlebenchtest.cnc
Right click on Select the “shortcut”
CN‘C12 and C,|’|Ck tab and click “Open
properties File Location”
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Testing the analog output for the spindle: The Alin1DC 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 H9 as shown in Figure 4.2.4. Tighten down the screw terminals to firmly grip the
probes.

4. With spindlebenchtest.cnc loaded, press Cycle start (alt-s) 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, 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
Press Cycle start (alt-s) to continue

Figure 4.2.4 | TEA G,
Testing the spindle

Auto Display ga,

kﬂ'gh!
. ~ W
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Spindle bench test trouble shooting: If unexpected voltages are output during the spindle bench test, verify that the DAC dip
switches are set correctly. The spindle bench test program is setup for a 0-10Volt operation. The DAC dip switches should be set
to 1 =Up, 2 =Down, 3 = Up, 4 = Down, 5 = up for 0-10v operation. More information can be found on page 7 of 17 of the Allin1DC
Technical component manual found at the end of this document.
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1. Encoder Test
1. Make sure the encoders are connected to the ALLIN1DC
2. From the main menu press F1 — Setup — F3 — Config. The password is 137. Press F4 — PID.
3. Manually spin the output shaft of the servo motor counter-clockwise as shown in Figure 4.2.5. In the PID menu,

confirm that absolute position (Abs Pos) counts up as the motor is rotated as shown in Figure 4.2.6. Repeat for each
axis.

WCS #1 (G54)  Current Position (Inches) Job Name: Test1B_X_Axis.cne

X Taol: Te=-H
—————— « =777 Feedrate: 1% 0.0 ipm Part Cnt: 0

/ \ Spindle: 0 A part #1: 398
. . 2099 Message Cleared

301 Stopped

335 Emergency stop released
301 Stopped

2099 Message Cleared

301 Stopped

Press CYCLE START to start job
\ PID Menu

Axis Error Sum Delta PID Out Abg Eg Max Error Min Error
X [ 0 [ OFF 0 [
N ] 0 0 OFF U o 0
N 0 0 0 OFF 0 <] ]
N 0 0 0 OFF 0 1] 0
N 0 0 0 OFF 0 o 0
N 0 0 0 OFF 0 o 0
N o Q0 0 OFF o [} 0
N a 0 1] OFF o o a

\ / e |
Config
F1

Figure 4.2.5 ' =
Motor Rotation

Tune | Drag ‘ Laser
F7

Figure 4.2.6
Absolute Position

Drive I Plot
F8 Fo

Fé&

4. Manually rotate the motor one full revolution. Record how much the motor has counted.

5. From the main menu press F1 — Setup — F3 — Config. The password is 137. Press F2-Mach — F2 Motor. The
number you recorded as the number of counts per revolution should approximately match the number you entered for
encoder counts per revolution.

Parameters

Limit

Figure 4.2.7
Encoder Counts Per Revolution
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CHAPTER 5
CaBINET WIRING

5.1 INTrRoDUCTION TO ELECTRICAL CABINET LAYOUT

Now that you are finished with the board level test it is time to think about electrical cabinet installation. In this chapter of
the manual we 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 provided by Centroid.

Relevant martyscncgarage video: Backpanel part 1, Backpanel Part 2, Backpanel part 3

Below is a suggested layout for the major components on your electrical panel.

Mounting the terminal

strip in the middle Mounting the capacitor /
provides easy access to . bridge rectifier under the
and from any : ALLIN1DC leaves more
component. room for contactors in
the other areas of the
cabinet.

5A 24VAC FUSE

SERVO POWER SUPPLY

STEPDOWN TRNSFORMER

Label everything in
accordance with the
labels on the schematic
for easy troubleshooting

For more detailed wiring instructions, please see the schematic that was shipped with your kit, Additional Schematics
are found here. http://www.centroidcnc.com/downloads/allinidc/centroid_allin1dc_schematic_set.zi
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Best Practices

¢« Minimize Noise and Interference

o

o]

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 ALLIN1DC.

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.

( 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. Call Centroid for details.

o

o

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

Use DIN Rails 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. Always leave a little bit
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.

Don't lose the schematic. Keep the schematic attached to the cabinet somewhere so it does not get lost.

¢ Use the correct AWG Below is the minimum AWG for the ALLIN1DC.

Minimum Wire Gauie iAWGi[”

Low power ALLIN1DC? 16 18
ALLIN1DC with Centroid single phase rectifier ( Part number 16
12726) 14

ALLIN1DC with Centroid two phase rectifier (Part number 10767) 12 14

1. Minimum Wire Gauge: Recommendations for typical applications — cable lengths, drive current setting, and motor loads may
change requirements. Always follow the electrical code. This chart assumes multi-stranded copper wire is used.

2. Low power ALLIN1DC: A specialized low power version of the ALLIN1DC is available that supports extremely small motors
from 5 to 9 amps.
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Common Wiring Problems

The following information is also covered in Technical Bulletin #78 which can be found here.
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/78.pdf )

Red=18-22 ga.
Blue = 14-16ga

The wire 15 feo smail

Thas wire 15 foe large
for the spade termuinal

for the spade termunal

22 pa

i [

Wrong Crimp Tool!

Do not cut
strands away!

12 ga

o,

Wrong Crimp Tool!

These are for curfing
wires, not stnppang!

This type of tool is used for
stripping wires.

When cutting back the insulation on a
cable, do not cut the msulation on the
wires inside the cable.

There are cuts in these wires
from careless smipping of
cable. This 15 very bad.

used to stnp wires!

A cutter canmot be ‘

Some strands are cut because a
cutter was used to stp.
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5.2 ELecTrIcALLY CoONFIGURING INPUTS ON THE ALLIN1DC

The inputs of the ALLIN1DC can be configured for either 5, 12, or 24 volts DC. The input voltage is changed by changing
the resistance of the SIP (single inline package) resistor.

The SIP resistance is the defined by the last three numbers of the manufacturers part number as shown in Figure 5.2.1.
Of the last three numbers, the first two digits signify the value of the resistance. The last digit signifies the number of zeros after
the value. For example if the manufacturers part number is “4308R-102 LF — 222", the values 222 define the resistance. The
resistance is 22 plus two zeros, so the final value is 2200 Ohms. The chart next to Figure 5.2.1 defines which resistors are needed
for which voltages. Allin1DC Controls ship with the 2.2K Ohm Sips installed for 24VDC operation.

Voltage Level Centroid SIP SIP Value 'HEH
Part # HEEEER
5VDC 3950 470 Ohm(471)
12VDC 4152 1K Ohm(102)
24VDC 1548 2.2K Ohm(222)y

Figure 5.2.1
Reading SIPs

Looking closely at the ALLIN1DC, the silkscreen is labeled “SIP1, SIP2, SIP3, and SIP4” as shown in Figure 5.2.2. Each SIP
controls a group of /0O as demonstrated by the table below.

Input Group SIP Number
Inputs 1-4 4
Inputs 5-8 3

Inputs 9-12 2

Inputs 13-16 1

Figure 5.2.2
Location of SIPs
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All inputs on the ALLIN1DC can be configured for sourcing or sinking operation using either 5, 12 or 24 volts DC. The
inputs are arranged in groups of four with a common shared by each input in a group.

There are two ways to wire I/O on the ALLIN1DC:

* Sourcing Connecting the inputs to power is sourcing. The negative lead of the power supply must be connected to
common. This is demonstrated on inputs 1-4 in Figure 5.2.3.

* Sinking By connecting the inputs to ground is sinking. The positive lead of the power supply must be connected to
common. This is demonstrated on inputs 5-8 in Figure 5.2.3

SINKING 22 AWG MIN.
- ‘ |+ (+24VDC) +24-803 YEL COMMONS - 8
(24vDC COM)| ATHAXIS+  24C-926 GRN [ 24C-925 RED IN8 DOOR CLOSEDOm]PToswi
24C980BLK | 41 Axis - 24C-924 BLK [=——— 24C-923 WHT IN7 AUX HOME e
™
3RD AXIS + 24C-922 GRN [~~~ 24C-921 RED IN6 AXIS 3 LIMIT + P
[ w
SOURCING | 3RD AXIS - 24C-920 BLK [=———| 24C-919 WHT IN5 AXIS 3 LIMIT - el
& U Ininlls
+ “‘_ (24VDC COM) 24C-580 BLK COMMON 1-4
(+24VDC) 2NDAXIS + __ 24C918 GRN [ 24C-917 RED IN4 AXIS 2 LIMIT + 954 |
+24-803 YEL
2ND AXIS - 24C-916 BLK [~— | 24C-915 WHT IN3 AXIS 2 LIMIT - e
—— <
1STAXIS + 24C-914 GRN [~ 24C-913 RED IN2 AXIS 1 LIMIT + m}W*&
IS »
1ST AXIS - 24C-912BLK [~ 24C-911 WHT INTAXIS 1 LIMIT- |||
& il

LIMIT SWITCHES

NORMALLY CLOSED

Sourcing and Sinking

Figure 5.2.3
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5.3 Wiring VM

This information is also contained in Technical Bulletin #286 contained here.
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/286.pdf )

DANGER: It is important that the ALLIN1DC, the rectifier, and all other hardware is powered off before wiring or
troubleshooting. The reservoir capacitor must be given adequate time to discharge before wiring or troubleshooting. The
DC output of the rectifier will measure less than 10VDC if the reservoir capacitor is adequately discharged.

The ALLIN1DC controls DC(direct current) servo motors. VM, is the voltage coming from the DC rectifier, though the contactor and
into the ALLIN1DC. The actual motor output of the ALLIN1DC is a pulse-width modulated, PWM, signal but the VM voltage is what
is connected between VM+ and VM- on the ALLIN1DC. Typically, motors will have a nameplate on the motor stating the maximum
rated DC voltage of that motor as shown in the photo below. VM Voltage should not exceed the rated motor voltage.

] CENTROID o

159 Gates Road Howard. PA 16841 MADE Iy
www.centroidenc.com

T Gneso- 41 - 00602811 - 2258 Y B 9

| ORDER # 4675 (1131111382910 - b @ & Amgs

|

" (7701550 @ 120vDC EEIOFUALHE  180VD0 |

0 18115087

. =

If the motor doesn't have a nameplate, as long as the model number is known, a datasheet of that model motor should contain
that information. An AC-to-DC converter known as a rectifier turns AC power into DC power. This rectifier is sometimes called a
“Cap board” because it contains an extremely large reservoir capacitor. At the time of this writing there are two rectifier options to
choose from:

PCB
Rectifier P I
ectifier Part # Name nput Output
. . 180 VDC Max
12726 & (10537 with transformer) | CAPBRDLO | 125 VAC Max, single phase (155 VDC typical for an 110 VAC input)
. 180 VDC Max
10767 & (10010 with transformer) | CAPBRDHI | 240 VAC Max, two phase (155 VDC typical for a 220 VAC input)

The DC voltage out of the rectifier circuit must NEVER exceed the maximum voltage rating of any of the motors that are to be
controlled by the ALLIN1DC. The DC voltage generated by the rectifier circuit can be determined using the following formula.

Rectified DC Output Voltage = 1.414 * AC Rectifier Input Voltage

If 110VAC is being connected to the rectifier circuit, it will produce roughly 156VDC. If the motors that are to be controlled by the
ALLIN1DC have a maximum rated voltage lower than 156VDC, then a step-down transformer MUST be used in order to lower the
rectified DC output voltage. The transformers mentioned above take the incoming AC voltage and step it down to approximately
83VAC which produces a rectified DC output voltage of approximately 117VDC. To determine the maximum AC input voltage that
is needed to connect to the rectifier circuit for the motors that are installed onto the ALLIN1DC, the following formula is to be used.

AC Rectifier Input Voltage = Rectified DC Output Voltage / 1.414
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Centroid recommends using a Scheneider Electric/Telemecanique LC1DT40B7A or similar device for the E-stop contactor
(Centroid PART# 14374). This Contactor includes snubber assembly and uses 24VAC to control it. Both the VM- and VM+ go

through the E-stop contactor.

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.

The E-stop wiring is covered in-depth during section 5.6.

E-Stop
Contactor

AC Power

|

/" Recitifier

5

Power
Supply

(24VAC Typical)

E-Stop
Switch

C 0 ‘ Drive Fault Relay ‘
O

E-Stop| Allin1DC

Input

e

|

DC Power Supply

(5, 12, 24 VDC Typical)

DC Motor Power

Figure 5.3.1

Simple lllustration depicting
Allin1DC VM and Estop Circuit
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5.4 WirRiING SERVO MOTORS

The ALLIN1DC supports a wide variety of DC motors. Information on supported motors is provided in Appendix D. The ALLIN1DC
must be powered off before attempting to wire motors. DO NOT PROVIDE POWER TO THE MOTORS UNTIL INSTRUCTED TO
DO SO. Do not mechanically connect the motors to the machine until told to do so. Check Servo motors before connecting to
ALLIn1DC. A bad servo motor will damage the ALLin1DC. Follow Tech Bulletin 155 — Quick Checks for Servo Motors.

Relevant martyscncgarage video: Backpanel part 4 & Motor/Encoder hookup & Servo motor current setting

Motor Installation Procedure

1. With the servo motor disconnected from the ALLIN1DC, check for >100 MQ between the motor chassis, and the motor
power terminals.

2. With the servo motor disconnected from the ALLIN1DC, check for >100 MQ between the ALLIN1DC chassis and the
ALLIN1DC motor power terminals.

3. Wire the servo motors to the servo drive.
1. Connect the motor power to the ALLIN1DC as shown below in Figure 5.4.1.
2. Connect the shield ground from the motor cable to either of the two shield terminals on the ALLIN1DC.
Ethernet :
D = ALLIN1DC i
Probe Aux Input (INP772)
Probe Detect Input (INP771)

fProbe Input (INP769) Probe
Internal use only

ooood
oooog

Chassis

o
—
(o]
L] o
_ v
D TN O Shield
[] ne| @ - £ X+
~ '\E) + Index (o) | .
D sveom| (2) = - N Figure 5.4.1
maex| (3) Y [TA Shield iri
-index| (3) = (@) Motor Wiring
~— \&) [*B V)
Jog Pendant -A| 4) /@ L o
o N —
Bl &) © Shield
O0O]| MPG Wheel +B N v 2
O O} MPG Wheel -B m om o m m m m x +
OO[ MPG Wheel +A ®
OO| MPGWhesl -A 3 3 3 & a a - |
O0O| MPGx1 =} ] = 2 =4 9 Shield
00| MPGx10 g & & & & &
OO| MPGx100 = = = = 5 5 :
O0O| MPGAuxiIn s il S e = 1
O0O| MPGLED (o) (0a) (o) (2a) (0a) (oa) :
O0O| MPG Aux1 Out c3| o3/ (e3||ed| |23 |28 .
O0OF MPG Aux2 Out 30|(8c||80||8¢c||8¢c||8¢e I
Oo| +5vDC 6%)|0%) (6% |0%) |0°]|0° .
R N T N N

4. With the servo motors connected, confirm continuity between motor chassis and the ALLIN1DC chassis using a
DVM/multimeter.

1. DANGER An ungrounded servo motor is an electrocution hazard. Always confirm continuity with a multi-meter!

5. NOTICE: Never remove the brushes from a DC motor. They do not wear out and more costly damage may result by
removing them unnecessarily.

6. Connect each encoder cable to the proper ALLIN1DC encoder input. The “Encoder 1” input corresponds with Axis 1,
Encoder 2 corresponds with Axis 2, etc.

1. NOTE: Encoders 4, 5, and 6 are for accessories. They can be used to connect additional servo drives to the
ALLIN1DC (such as a DC1), add extra encoders to reduce error, custom MPG's, etc. These advanced uses will not be
covered in this manual.
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5.5 SeTTiIng CURRENT LIMITING

The ALLIN1DC has a switch that limits that maximum amount of current to the servo motor. The purpose of this feature is to
prevent the ALLIN1DC from burning up the servo motor. A hole in the cover is provided to allow users to adjust the maximum
current without having to remove the servo drive cover as shown in Figure 5.5.1. For your reference, a close up picture of the
current selector switch is shown in 5.5.2. If the switch is black, ON is away from the PCB while OFF is towards the PCB. If the
switch is blue, ON is towards the PCB while OFF is away from the PCB. Use the tables below to set the current correctly.

Use Appendix C to to determine the correct current settings for your motor. For optimal performance, the current settings on
the ALLIN1DC need to be set at a higher value than the current rating on the motor.

NOTICE: When adjust the current, push carefully on the switch! The switch levers are plastic and can easily brake off if too much
force is used.

i
> 1 _"_‘“ 6 7 8NOFFL

sae L33
i Figure 5.5.2
Figure 5.5.1 Old Style Black Current Switches

Location of Current Switches

230t
i

CURRENT

Figure 5.5.3
New Style Blue Current Switches
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ALLIN1DC Drive Current Settings

Current Axis 1 Axis 2 Axis 3
Setting ) ; ) , - ,
Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
6 Amps OFF OFF OFF OFF OFF OFF
9 Amps OFF ON OFF ON OFF ON
12 Amps ON OFF ON OFF ON OFF
15 Amps ON ON ON ON ON ON

Low Power ALLIN1DC Drive Current Settings

Current

Setting Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6
5 Amps OFF OFF OFF OFF OFF OFF

6 Amps OFF ON OFF ON OFF ON

7 Amps ON OFF ON OFF ON OFF

9 Amps ON ON ON ON ON ON

Common Current Settings for Stock Centroid Motors

Motor Size

Setting
10 in-Ib motors 6 Amps
16 /17 in-Ib motors 9 Amps
29 in-Ib motors 12 Amps
40 in-Ib motors 15 amps

Notice: Additional information for 3" party motors available in Appendix C and Tech Bulletin 288
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5.6 WiriNGg E-ST1opP

(refer to the picture on the next page and the picture in 5.3.1)

A general guide to E-stop wiring and motor power troubleshooting is contained in Technical Bulletin #286 which is located here.
( hitp://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/286.pdf )

Relevant martyscncgarage video: PID, Estop. Limit Switch, Lube & Final Encoder Testing

1. 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 it's operational state. Wiring E-stop in a normally open configuration
is dangerous as it will not stop the machine in the event that a wire breaks. 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.

1.

E-Stop Switch — Use a double pole single throw (DPST), normal closed, twist to release, emergency stop switch.
Such as Centroid part number #14534

ALLIN1DC E-Stop - There are two E-stop signals, one input and one output.

1. Input 11 Input 11 on header H1 needs to be routed in series with any E-stop switches (such as a jog panel or
pendant), so that if any of the E-stop switches are tripped the PLC knows the E-stop is engaged as seen in Figure
5.5.1. Please note that SIP1 sets the E-stop input voltage to either 5V, 12V, or 24V. Failure to install the proper
SIPS to match the voltage levels being used will damage the ALLIN1DC. Setting SIP1 correctly is outlined in
Section 5.2.

2. 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 as seen
in Figure 5.5.2. The ALLIN1DC's 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.

1. NOTE: If additional servo drives axis are added using a the Centroid DC1, all drive fault relays need to be
wired in series with the ALLIN1DC output1. This makes it so that if one drive throws a drive fault, ALL the
servo drives are stopped simultaneously.

Contactor — Centroid recommends using a Scheneider Electric/Telemecanique LC1DT40B7A or similar device for the
E-stop contactor (Centroid PART# 14374). This Contactor includes snubber assembly and uses 24VAC to control it. A
snubber needs to be placed across the contactor(s). Centroid offers Quencharc snubber networks (Centroid PART#
1819) for use with other contactors. This reduces electrical noise when the servo motor power is cycled on and off. It
is best practice to run both the VM- and VM+ through the E-stop contactor. See_Tech Bulletin 206 on use of snubbers

2. Testing E-Stop Wiring

1.

2.

Power up your system.

Start CNC12 and press F10 to continue to the main screen

Enable the E-stop (which was inverted during board level testing). In the main menu press alt + | to bring up the real
time I/O display. Click on input 11. Press the ctrl-alt-i keys simultaneously to remove the bar over the input in the
display, enabling your E-stop.

Provide AC power to the E-stop contactor.

Toggle the E-stop. Confirm that there is not bar over input 11. Check that input11 is green when the E-stop is released
(not tripped), and red when E-stop is pressed. Refer to Technical Bulletin #286 for troubleshooting if necessary.
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5.7 WiRING LimiT SwiTCHES

All inputs used for Limit switches must be wired in normally closed configuration. The switch should be closed when the machine
is in its operational state. Wiring any of these inputs in a normally open configuration is dangerous as the machine will not stop in
the event that a wire breaks. It also prevents noise from causing spurious faults because the signal is being electrically held at the
operational level.

The 1/0O configuration on every machine is different. While the examples below assume dry contact type switches and utilize
24VDC, your machine may utilize different voltage levels and different type devices devices such NPN or PNP proximity sensors.
If your devices are proximity sensors, they MUST be 3-wire sensors, 2-wire sensors will not work reliably. Make sure the SIPS
you installed in section 5.2 match the voltage levels for your devices.

The limit switch defeaters (SW4) on the ALLIN1DC need to be pointed DOWN if SW4 is black and UP if SW4 is blue to be
able to use the limit switches.

Failure to install the proper SIPS to match the voltage levels being used will damage the ALLIN1DC.

Connect your limit switches as shown below in Figure 5.7.2.
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Testing Limit Switch Wiring

1. Power up your system.

2. Start CNC12.

3. Invert the limit switches (which were inverted during board level testing). In the main menu press alt + | to bring up the
real time 1/O display.

4. Select the appropriate limit switch input (input 1 — 8), and press the ctrl-alt-i keys simultaneously to remove the bar
over the input in the display. This will enable that limit switch.

5. Confirm that all limit switches are are green when nothing is tripped. Confirm that the correct input turns red when the
switch is tripped.
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5.8 WirING Luse Pump

(refer to the picture on the next page)

The typical lube pump circuit consists of two parts: The first part is the control of the lube pump itself which is controlled by output
2 sending 110VAC to the lube pump. The second part is the low lube alarm signal which gets wired to input 9. The low lube signal
tells the control to produce a “405 Low lube” alarm which inhibits the control from starting a new job until the lube pump is refilled
and the alarm is cleared.

Failure to install the proper SIPS to match the voltage levels being used on Inputs 9-12 will damage the ALLIN1DC.
Spindle Fault, E-Stop Input, and Lube Fault all have to be wired to run off the same input voltage using the default PLC
program

Keep in mind that the ALLIN1DC output relay is rated for up to 5 amps DC or 10 Amps AC. If your lube pump draws more current
you will need to install a contactor.

When wiring your lube pump it is important to know which type of lube pump you have so that you configure it correctly. Typically
lube pumps come in one of 3 types:

* Mechanical Cam Actuated Lube Pump: This pump is based on a simple mechanical plunger riding on a clock motor
driven cam. The advantage of this type of lube pump is that it is reliable and it remembers where it was and how much run
time has been accumulated even between power cycles. So that you actually get lube for 5 seconds every 10 minutes of
machine use.

» Electronic Lube Pumps: These pumps try to imitate the mechanical cam pumps but often forget where in sequence they
were when powered off. There are two types of Electronic lube pumps, “lube first” which pumps lube immediately after
power on. This typically results in too much lube. The second type is “lube last”, this type waits a set amount of time
before lubing the machine. The problem with this type is on small jobs your machine may never get any lube, possibly
damaging the machine. To avoid this some people wire the lube last type to get power all the time which results in too
much lube.

» Direct controlled lube pumps: These pumps are controlled by the control via the PLC program and the software. With
this type the lube pump is not responsible for the timing of the pump actuation. This method is the best for reliable and
even lubing of your machine. Centroid Users see Tech Bulletin #171 and Parameter 179 in the operators manual for
further explanation.

Enabling Lube Inputs

1. Power up your system.

2. Start CNC12 software.

3. Invert the lube fault input (which was inverted during board level testing). In the main menu press alt + | to bring up
the real time I/O display.

4. Click oninput 9, and press the ctrl-alt-i keys simultaneously to remove the bar over the input in the display. This will
enable your lube fault input.

5. Confirm that input 9 is green while the pump has lube. If the pump has a low lube alarm, confirm that the correct 9
turns red when the pump is low on lube.
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5.9 WiriNg CooLanT Puwmp

By default ALLIN1DC output 3 is the coolant flood pump output and output 4 is the default output for a coolant mist pump. If you
have a custom PLC program your I/O may be different.

This sub-circuit shows how to hook up a 3 phase Flood Pump. Because the pump in this example draws more power than the
ALLIN1DC is rated for, a Flood Contactor (Centroid PART# 3959) is needed.

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 flood coolant is cycled on and off. A thermal overload is also shown, this part
protects the pump motor by opening the circuit if it stalls for any reason, such as metal chips in the pump.

Centroid recommends a thermal overload protector. The example below diagram depicts the 24VAC wired through the NC
contacts on the overload section of the contactor. The overload protection circuit on your existing contactor may be labeled
differently or there may be no overload protection.
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Sample Flood Pump Circuit
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5.10 WIRING SPINDLE

STOP: Before wiring up the spindle make sure that you already tested the spindle as directed during the board level tests.
There are two methods of wiring a spindle:

1. Connect three phase directly to an induction spindle motor (shown on the next page in Figure 5.10.1). Hooking the three
phase directly saves costs, but prevents the Centroid CNC software from being able to control the speed of the spindle.
The spindle speed will have to be controlled by mechanical methods such as pulleys.

2. Use a spindle controller. (A sample using a GS2 inverter is shown on the following pages in Figure 5.10.2). The terms
“inverter” (short for power inverter), “AC Drive”, and “VFD” (Variable Frequency Drive) can all refer to the spindle
controller. Centroid does not provide spindle controllers and recommends using Delta Products VFDs, Automation Direct
GS2 and GS3 AC drives, as well as Yaskawa VS (Varispeed) Inverters. It is the responsibility of the technician installing to
consult their spindle controller manufacturer for support.

With the default PLC program, several of the 1/0O are decided for use with a spindle. Input 10 is the spindle fault input. Output 7 is
the spindle fault output. Output 5 is the inverter fault reset. Output 8 is the inverter direction. Output 10 is for a spindle cooling
fan. Always refer to your schematic.

Failure to install the proper SIPS to match the voltage levels being used on Input 9-12 will damage the ALLIN1DC.
Spindle Fault, E-Stop Input, and Lube Fault all have to be wired to run off the same input voltage using the default PLC
program.

A thermal overload protector is recommended. It should be wired in series with the spindle enable as shown below in Figure
5.10.1, so that both the ALLIN1DC and the overload protector can stop the spindle.

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.

For spindle slaved movements such as rigid tapping, the spindle encoder needs to be connected to the ALLIN1DC. The spindle
encoder must meet the prerequisites listed in section 2.3. Rigid tapping should be enabled last, after the spindle is functioning. A
multitude of software parameters need to be set up for rigid tapping, which is beyond the scope of this document. More
information on how to set up rigid tapping is contained in your CNC12 operators manual and Technical Bulletins.

See: TB123 Rigid Tapping Setup (http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/123.pdf)
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Sample Spindle Wiring
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ALLIN1DC Wiring For Inverter |
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Figure 5.10.2
Sample Inverter Spindle Wiring
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CHAPTER 6
FINAL SoFTWARE CONFIGURATION

6.1 INTRoDUCTION To SorFTWARE 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. The PID settings and appropriate CNC12 parameters for the ALLIN1DC need to be entered into the software as
described during the board level test before continuing with chapter 6.

Clear Any Existing Faults Before Continuing. To confirm that all faults have been cleared before continuing, press F3 MDI from
the main menu. If all faults have been cleared correctly, the screen should look like Figure 4.1.10. See Appendix C for
troubleshooting.

Figure 6.1.1
MDI mode, indicating
that all faults have been
cleared.

6.2 ConFIRM ENcoDER COMMUNICATION

This section assumes encoders are already set up, which was done during section 4.1.

1. DANGER: MECHANICALLY DISCONNECT THE SERVO MOTORS FROM THE MACHINE. The servo motors need be
able to move freely. Failure to disconnect the motors from the machine could result in personal injury or damage to the
machine.

2. Confirm Encoder Feedback on all axes
1. From the main menu, press F1 — Setup — F3 — Config. Password is 137. Press F4 PID

2. Manually rotate each motor while watching the abs pos field (circled below) for that axis as seen in Figure 6.2.1.
Confirm that you have smooth feedback on all axes and that X updates the X DRO, Y updates Y DRO etc.

3. Confirm that the absolute position increases for while rotating the shaft counter clockwise as shown below in Figures
6.2.1and 6.2.2.

WCS #1 (G54)  Current Position (Inches) Job Name: Test1B_X_Axis.cnc

X Tool: T--H
______ « === Feedrate: 1% 0.0ipm Part Cnt: 0
Spindle: 0 A Part #]: 398 . .
clease

2099 b
301 St
335En

301 St
2000 b
301 Stopped

Press CYCLE START to start job ‘\
PID Menu

Axis Errer Sum Delta PID Out Abg Bg Max Error Min Error
0 OFF 0 [}

OFF

OFF

OFF
OFF
OFF
OFF
OFF

zzzzzzzx
oocoocooo
CE-N-X-N-¥-¥-¥-)
ocoocoocoo
cocoocood
ocoocooo
occoocooo

PID

Config Tu:!e Drag ‘ Laser Drive Plot
Figure 6.2.1 Figure 6.2.2
Confirm encoder rotation Encoder counting up when the motor

shaft is rotated counter clockwise.
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1.

6.3 MoTor SoFTWARE SETUP

CNC12 supports velocity, torque, and precision mode. The ALLIN1DC is designed to run only in torque mode. Make sure
the ALLIN1DC is set to torque mode pressing Setup (F1) — Config (F3) (Password 137) — Parms (F3). Repeatedly hit
Next Table (F8) to bring up parameter 256. Parameter 256 should be set to 0.

In the PID menu, enter the servo motor parameters menu as shown below in Figure 6.3.1. Press Setup (F1) — Config
(F3) (Password 137) — PID (F4) — PID Config (F1). Consult Appendix C for the proper PID settings.

E5

Figure 6.3.1
PID Configuration Menu

Enter in Kp, Ki, Kd and Limit. Kg, Kv1, Ka and Accel will be automatically filled out by autotune performed later in this
chapter.

Press Save & Exit (F10). Return to the main menu.

1. Do not have stall detection disabled for the rest of this manual. (Section 4.1)

Release E-stop to clear all errors and provide VM power to the servo motors.

Set the feedrate to around 10%

Jog each servo motor while it is disconnected from the machine if you have not already done so. Use the arrow keys on

the jog panel or MDI commands to confirm that the motors are moving correctly. While jogging, disable increment mode

by making sure the button on your jog panel labeled 'Incr Cont” is not lit up.

1. DANGER: The first time jogging the servo motor, best practice is to have it disconnected from the machine. (Either by
physically removing the motor, or removing a gear or drive belt.) This way if something goes wrong, there is a minimal
risk of mechanical damage to the machine. If one of the parameters or settings was entered incorrectly during the

setup, the motor may oscillate violently or move out of control.

2. NOTE: After jogging, when the motor stops moving a little bit of “rumbing” noise from the motors is considered normal.
This is just the sound of the motors trying to hold position.

3. TROUBLESHOOTING TIP #1: If movement does not occur, check for errors in the “status” window.

4. TROUBLESHOOTING TIP #2: If during jogging or while holding position the motors are visibly oscillations during,
there is most likely a problem with your PID settings. Manual tune the motor. Use Technical Bulletin #260 which can

be found here. (_http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/260.pdf_)

5. TROUBLESHOOTING TIP #3: During the troubleshooting process if you want the motors to stop holding position
issue a M93 command using the MDI terminal.

6. TROUBLESHOOTING TIP #4: If the motors “take off” or “run away” or start spinning and then fault out with “SV_
Stall Error”, this is due to the control not seeing the proper encoder signals. Check to see that the encoders are
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configured correctly. This would also occur if the motor power leads were reversed. The control would be commanding
one direction while the encoder is reporting the other direct leading to a “run away”

8. After successful servo motor movement, power down the system.

9. Manually move all axes to the center of their travel to provide safe clearance when the motors are connected to the
machine.

10. Mechanically connect the servo motors to the machine, allowing the motors to control the movement of the machine.

Manual Tuning — Manual tuning of the Kp, Ki, and Kd can be performed to reduce motor movement errors. In most cases this is
unnecessary. Users experiencing excessive servo motor “whine” or “singing”, difficulty with motors holding position, or motor
oscillations should manually tune their values. Additionally, in some cases users may get a very small accuracy increase by
manual tuning. Manual tuning is covered in Technical Bulletin #260 which can be found here.

( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/260.pdf )

Further instructions can be found in the following video: Centroid CNC control DC Servo Motor PID Tuning Procedure

Settings for 3™ party Servo manuals can be found in TB288 — Allin1DC Settings for 3rd Party Servo Motors

11. Power up the machine. Release E-stop to provide power to the servo motors.

12. Check home configuration During the board level test in Section 4.1 we changed the machine home at power up to jog.
Double check to make sure it is still set to jog as demonstrated in figure 6.3.2.

1. DANGER: Since your limit switches have not been configured correctly yet, homing to limit switches right now could
cause physical damage to your machine.

Figure 6.3.2
Checking home configuration

13. Make sure the feedrate is turned down to around 10%

14. Press the Start button on the jog panel, or Alt+S from the keyboard. This will cause the machine to set home right where it
is.

15. Slow jog each of the servo motors, checking that each axis of the machine can move.
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16. Configure servo motors to move in the correct direction Mechanically connect the motors to the machine. It is
important to understand that correct servo motor direction is determined by the motion of the tool relative to the part. This
is not necessarily the same as the motion of the table. More information on this procedure is also covered in Technical
Bulletin #137, which can be found here. ( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/137.pdf )

Relevant martyscncgarage videos: Checking Axis Direction Movement on the Knee Mill and

Properly Reversing an Axis with Centroid CNC All in One DC

For axes that move the table while the tool remains stationary such as the X & Y axes on a typical Bridgeport type knee
mill, the table motion is the opposite of the “tool motion”. For axes that move the tool, such as the quill on a knee mill, axis
motion is the same as the tool motion. The Figures 6.3.3 and 6.3.4 below describe this concept.

=

|

X+

[

7.

Figure 6.3.3
Difference between table motion and tool on a knee mill.

Related reading CNC Machine Tool Coordinate and Axis conventions
https://centroidcncforum.com/viewtopic.php?f=64&t=3638
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Figure 6.3.4
Table verses tool movement

In the above illustration 6.3.4, the tool is moving
in the X+ direction relative to the part while the
table moves to the left.
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Configuring motors to move in the correct direction (continued)

Use MDI to move each axis and determine if the axis is moving in the correct direction. To determine this, observe that the
DRO counts more positive while moving an axis in the positive direction and that it counts more negative while moving in
the negative direction. To correct for an axis that is moving in the wrong direction, from the main menu press F1 -Setup —
F3 Config. The password is 137, Press enter. Press F2 Mach — F2 Motor. Use the arrow keys to select the “Dir Rev”
field for the axis that needs to be corrected and press the space bar to toggle it's current state as seen in Figure 6.3.5.

Current 1 (Inches) ne: dhdhd

+0.0000 feuire: 1

indle: )

+0.0000 |

|
+0.0000

Motor Parameters Stall detection disabled

Limit Home

oo b M+

(=]

1
2
4 0
5
6

~
o

Figure 6.3.5
Direction reversal
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6.4 SPINDLE SETUP

From Main Screen Setup (F1) — Config (F3) (Default Password = 137) — Contrl (F1)
WCS #1 (G54) Current Position (Inches) Job Name: test4b.cnc

X Tool: T===1F==
Feedrate: 120% 0.0 ipm Part Cnt: O
Y Spindle: 0 A Part #1: 12

/

428 Check MPG cable

W 301 Stopped

Control Configuration

DRO display units: (Inches / Millimeters)

Machine units: Inches (Inches / Millimeters)

Max spindle (high range): 3000.0 (1.0 to 500000.0 RPM)

Min spindle (high range): 0.0 (0.0 to 500000.0 RPM)

Machine home at pwrup: Home Switch  (Jog / Home Switch / Ref Mark-HS)
PLC type: Standard (Standard / 102 / RTK2 / None)
Jog Panel type Jogboard (Jogboard / Legacy / Offline)

Jog panel required: Yes (No / Yes)

Remote Drive & Directory:

Press SPACE to change

The Control Configuration screen provides you with a method of changing controller dependent data.

If you wish to change a field, use the up and down arrow keys to move the cursor to the desired field. Type the new value and
press <ENTER>. When you are done editing, press <F10> to save any changes you have made. If you wish to discard your
changes and restore the previous values, press <ESC>.

Maximum Spindle Speed (High Range)

This field sets the high range maximum spindle speed for those machines that have a variable frequency spindle drive (VFD). All
spindle speeds entered in a CNC program are output to the PLC as percentages of this maximum value.
If your machine is equipped with a dual range spindle, see the Parameters 65-67 section below.

Minimum Spindle Speed (High Range)

This parameter sets the minimum spindle speed when in high range. If minimum spindle speed is set to a value greater than zero,
the spindle voltage will output the minimum voltage equivalent until the commanded spindle speed is greater than the minimum
spindle speed. The values stored can range from 0 to 500000.0 RPM.
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Minimum Spindle Speed =0 Minimum Spindle Speed > 0

10 10
2 %)
S S
0 0
Min Max Min Max
Commanded Spin Speed (RPM) Commanded Spin Speed (RPM)

Enabling The Spindle Fault Inputs

If the spindle fault circuitry is used, invert the spindle fault input (which was inverted during board level testing). In the main menu
press alt + | to bring up the real time 1/O display. Press the ctrl + alt + | keys simultaneously to remove any bars over the input in
the display. This will enable the spindle inputs.

Enable Spindle Encoder Parameters

If a spindle encoder is being connected to the ALLIN1DC, modify the following parameters as specified in the CNC12 Operator's
Manual.

Parameter | Description

34 Spindle Encoder Counts/Rev Dependent on Line Count of Spindle Encoder (Line x 4)
35 Spindle Encoder Axis Number 6

78 Spindle Speed Display and Operations | 1

If the spindle is counting in the wrong direction, invert parameter 34. Example: Change Pr 34 = 4000 to Pr 34 = -4000

Parameters 65-67 — Spindle Gear Ratios

These parameters tell the control the gear ratios for a multi-range spindle. Up to four speed ranges are supported; high range is
the default. Parameters 65-67 specify the gear ratio for each lower range, relative to high range. For example, if the machine is a
mill with a dual range spindle, and the spindle in low range turns 1/10 the speed it turns in high range, then parameter 65 should

be set to 0.1.

Parameter 65 is the low range gear ratio.
Note: Some machines use a Back Gear, if one is in use then the low range gear ratio will need to be a negative

value.
Parameter 66 is the medium-low range gear ratio.

Parameter 67 is the medium-high range gear ratio.

These parameters work in conjunction with the PLC program, which uses the states of INP63 and INP64 to signal to the CNC10
software which range is in effect, according to the table below.
High Range | Medium High Range | Medium Low Range | Low Range

INP63 0 1 1 0
INP64 0 0 1 1
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6.5 Coarse AbJusTMENT oF DRO PosiTioN

( Coarse Adjustment of Machine Rev's Per Inch / MM )

NOTE: An alternative method is to use math to get a course estimation. This is described in the first part of Technical Bulletin
#36, which can be found here. ( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/36.pdf )

The value being displayed by the DRO screen is calculated from knowing how much the servo motor moved, and the motor
revolutions per inch/mm (usually controlled by the ball screw). Before we can fine tune the DRO to an exact number, we need a
course estimate to get us close.

Later in this chapter after tuning the servo motor, we will perform a fine adjustment on the motor revs/in (mm/rev for metric
systems) to calculate an exact value.

1. Jog the machine Jog the machine so that the spindle is in the center of the table.

2. Zero the software From the main menu, press F1 — Setup — F1 Part — F10 Set Zero as shown below in Figure 6.4.1.

Current Position (Inches)

+0.0000 *

+0.0000 °

FS5

Figure 6.4.1
Setting Part Zero

3. Set Up a Tape Measure on the Table Set up a tape measure on the table so that 0” is lined up under the center of the
spindle.

4. Command the machine to move. The longer the move the more accurate your final calculation will be. It is
recommended that you move the machine at least 1 foot. Use the MDI command. From the main menu, press F3 MDI. If
we were testing the X axis for example we could type “X 12”.

1. WARNING: Turn the feed rate down and be prepared to hit E-stop. Since your limit switches have not been
completely configured it is possible to crash the machine if it moves too far.
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5. Calculate the value Enter into the servo motor parameters menu. From the main menu press F1 -Setup — F3 Config.
The password is 137, Press enter. Press F2 Mach — F2 Motor.

+0.0000 |
+0.0000 -
+0.0000

Figure 6.4.2
Adjusting motor revs/in or mm/rev

1. Imperial Units To calculate the value to be entered in the revs/inch field. Divide the distance moved (DRO value) by
the distance that the axis actually moved (measuring tape). Multiply this result by the current value in the rev/inch field
as circled in Figure 6.4.2.. This the new value that you will enter in the revs/inch field. If the axis traveled 6”, but the
command was 7.5” 7.5/6 = 1.25, if the current revs/inch is 5.000 * 1.25 = 6.25 is the new value to enter in the
revs/inch field.

2. Metric Units To calculate the value to be entered in the mm's/revs field. Divide the distance that the axis actually
moved (measuring tape) by the distance commanded (DRO value). Multiply this result by the current value in the
mm's/rev field as circled in Figure 6.4.2. This the new value that you will enter in the mm's/rev field. If the axis traveled
150mm”, but the command was 175mm, 150/175 = .85714, if the current mm's/rev is 5.08 * .85714 = 4.35428 is the
new value to enter in the mm's/rev field.

6. Repeat the test as needed until the DRO matches the measuring tape.

7. Repeat the test for each axis.
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6.6 Homing THE MACHINE

This same procedure is outline in Technical Bulletin #22, the latest version can be found here.
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/22.pdf )

1. Creating and Editing the Homing File
Your software comes with a default homing file that will work for most cases. If you have a machine with an unusual
number of axes (such as a rotary table, CNC controlled grinder, CNC controlled drill press, extra lathe axes, etc..) or an
unconventional limit switch configuration editing the home file will be necessary. If you do not need to edit your home file,
skip to the next page.
1. Exit CNC12.
2. Right click on your CNC12 desktop shortcut.
3. Select properties as shown in Figure 6.5.1.

4. In the shortcut tab, click on “Open File Location” as shown in Figure 6.5.2.

5. Windows explorer will open up in a new window showing the contents of your CNC12 directory (The directory will be
called “CNCM” or “CNCT” depending on weather you have a mill or a lathe).

6. If “ecncm.hom” (“cnct.hom’ for lathes) is present, double click on it. If not the file present, it will have to be created. To
create this file, right click on cnem folder in the Windows File Explorer. (cnct for lathes). Select “new”, then select
“text document’. A file will be created named “New Text Document.txt’. Rename this file “enecm.hom” (“cnct.hom”
for lathes).

1. TIP Centroid recommends using Notepad++ as your default text editor. Notepad++ can be downloaded here.
(http://notepad-plus-plus.org/)

7. Edit the file as needed as seen in Figure 6.5.3. There should be the correct number of axes defined in this file, and
they should be listed in the correct order.

1. Centroid recommends that the Z positive axis is always homed first to prevent damage to the machine!

8. Make sure to save any changes that you make.

] CNC11 Mill Properties E
General | Shotcut | Compatibity | Securty | Detais bin T3 Chvremicnemboen - Notepads -+ [Aderinisn_ i Sl
] Fie Edf Seach View Encoding Langusge Sethngs
ﬂ cncrina manus e DS sty x
Open fdes P e PR -

Open file location Targettyps:  fppbcatin

Target location: cnom
Target: . \cricrs\cricim. e

= enem hom
MB2/2
HI6/2

%  Run as administrator
Troubleshoot compatibility
Pin to Start

HBLK
MZESK
Maa ¥

H2ESY

g WinRAR s S in; Chenem
Pin to Taskbar Shotethey: | Nene Ll Colil SeDosiWindows  ANSI W
Send to 3 Rum: Nomnal vindow ¥ A btk o
Comment:
Cut
Capy) Change loon._.. Advanced...

Create shortcut

Figure 6.5.1 Figure 6.5.2 & core oA
Steps 2 and 3 Step 4

Figure 6.5.3
Steps 5,6,and 7
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2. Start CNC12
3. Configure Limit Switches

1. NOTE: More information on Limit switches can be found in Technical Bulletin #127, which can be found here.
(http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/127.pdf)

2. Prerequisite: The servo motor movement direction (discussed in Section 6.3) must be configured correctly before
testing the limit switches! Move the machine so that the spindle is in the center of the table.

3. Enter the motor parameters menu. From the main menu press F1 -Setup — F3 Config. The password is 137,
Press enter. Press F2 Mach — F2 Motor.

4. Manually trip the minus limit switch for the X axis by physically pressing it / blocking it. Try to jog the machine. It
should only move in the plus direction. If it does not, change the limit switch in software as shown below in Figure
6.5.4.

1. NOTE: If you disabled the limit switches earlier by using ctri+alit+l on inputs 1-6 (limit switches), you will need to
re-enable them by pressing alt + | to bring up the 1/0 screen and ctrl + alt + | to “undo” and limit switch inputs with
a bar above them.

5. Repeat the previous setup for each of the home switches.
Axis Label Motor Encoder Lash Comp. Limit Home
revs/in counts/rev (Inches) - - +

X 2.000000000 8000 0.000000 -<->2 1 <)
Y 2.000000000 8000  0.000000 2 4 3 4

Figure 6.5.4
Reversing limit switches in software

4. Change the home type From the main screen press press F1-Setup — F3 -Config. The password is 137. Then press F1
Control. Using the keyboard space bar change “Machine home at power up” to “Limit Switch” as shown in 6.5.5.

Figure 6.5.5
Enabling homing off limit switches

5. Restart the Machine

6. Home the Machine: From the main menu. When the machine asks you to home, press “start” on the jog panel or “Alt+S”
to home the machine. The machine should move slowly towards each jog switch.

1. DANGER: Adjust the feedrate as needed so that the machine moves slowly. Be prepared to press E-stop if anything
unexpected occurs.

2. NOTE: If the machine stops homing and the main menu says “Warning: Machine not homed” a limit switch was
pressed in the wrong order and the machine faulted out. Please check the order of your limit switches as shown
above.
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6.7 Tuning Maximum FEEDRATE

Exit to the main menu. Enter the maximum feed rate in the Jog Parameters menu (F1 — Setup, F3 — Config, Password 137, F2 —
Mach., and then F1-Jog.)

Use the following equation to get an estimation: (maximum motor rpm / motor revolutions per inch) * 0.85 = maximum feed
rate.

The calculated maximum feedrate may be too high due to variations in supply voltage and load. Use MDI commands to test the
calculated machine maximum feed rate. Gradually issue faster feed commands until the maximum is determined. If the machine is
displaying the following symptoms the maximum feed rate is too fast and should be decreased:

* The load bar graph in the DRO display of the main menu is red, indicating excessive load on the motors
* The software is giving errors such as position errors.
* Motors are overheating.

Troubleshooting TIP: The autotune tool can can automatically adjust the maximum feed rate and acceleration for the servo
motors. The autotune tool will set the servo motors to the maximum performance that they are capable off. In many cases, the
machine can not handle the mechanical stress of running at such high speeds and acceleration rates. Therefore it is
recommended that you do not use autotune, but manually tune the maximum feed rate and acceleration for best performance.

If you desire to go the autotune route, from the main menu autotune can be found at F1- Setup — F3 — Config. The password is
137. F4 - PID — F5 — Tune.)

WCS #1 (G54)  Current Position (mm)

0.000
0.000
0.000

0.000
0.000 0
0.000 0.000 0.000 0.000

6.6.1
Adjusting maximum feed rate
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6.8 MANUALLY TUNE THE ACCELERATION

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. We are going to create a “worst
case scenario” test program and manually decrease the acceleration until the machine starts to approach its limits.

Acceleration tuning is a fairly subjective process. What is 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.

Using the jog panel, move the machine so that the axes are in the middle of their travel. Make sure the real time 1/0
display is not showing in the main menu (press alt + | to toggle the real time I/O display). Check to make sure the machine
feed rate override on the job panel/pendant is set to it's maximum value (typically 120%).

Creating a the Test Program From the main menu press F1 — Setup — F3 — Config. The password is 137. Press F4 —
PID — F1 - PID CONFIG — F1-Edit Program. We are going to adjust PID_Collection_Moves.txt to test our acceleration values.

Adjust the Feedrate First, we need to adjust the feed rate of PID_Collection_Moves.txt so that it reflects the maximum
feed rate calculated in the previous step. For example, if the maximum feedrate was calculated to be 500 inches per minute we
would change the default program from “F100” to “F500.

Adjust the Movement Second, we need to adjust the movements of the test program. A “good” test program should

generally move the machine as follows:

1. Wait stopped for 0.1 to 1 seconds
Accelerate the machine up to it's maximum speed
Run at maximum feed rate for 0.5 to 1 seconds
Decelerate from maximum feed rate to a compete stop
Wait stopped for 0.1 to 1 seconds
Accelerate to maximum speed again, but this time going the opposite direction
Run at maximum feed rate (going the opposite direction) going back to where the program started
Decelerate from maximum feed rate to a compete stop
Repeat at step 1

CeNoohkwN

A sample mill program is below:...

G20; Inch mode

G90; Absolute positioning mode

F500; Set the feedrate to the maximum feedrate

G4 PO0.5; Delay for 0.1 second

G1 X0.0; Move to our starting position

G4 PO0.5; Delay for 0.1 second

G1 X3; Execute a short move. We want this move to allow the machine to reach maximum speed for 0.5 -1 seconds.
G4 PO0.5; Delay for 0.1 second

M102; Rerun the program, repeating infinately

Save your changes to the program when you are finished editing it. Press F2-Run Program to test out your changes.
Press F7 — Zoom All to get a clearer graph on the right side of the screen. If done correctly, your program will look similar to the
Figure 6.7.1 on the next page.

Troubleshooting Tip: The program is suppose to run infinitely. If the screen says “Finished Running Program” or if no motors
are moving exit to the main menu. There is likely an error on the status menu.
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“VAbs” and “ErrAbs” are the only values we care about while adjusting acceleration.

What's going on here?

Vabs: (graphed in green on Figure 6.7.1) is the velocity of the motor. The Y axis indicates how fast the motor is going. A large
positive number corresponding to a fast movement in the positive direction, a large negative number corresponding to a fast
moment in the negative direction, and a zero value indicates that the axis is not moving. A “slope” indicates that the motor is
accelerating, where as a straight line indicates no acceleration. If you program is adjusted correctly the Vabs graph should look

similar to this:

\_

ErrAbs: (orange in Figure 6.7.1). The Y axis indicated the amount of error position of the servo motor measured in encoder
counts. The “Value” column next to ErrAbs indicates the error in inches or mm. In the figure below the error is 0.00003. It is
impossible to have an error of zero. The error should be acceptable (15 encoder counts is typical) before continuing with
acceleration tuning. If the error is excessive, manually tuning of the PID loop will have to be performed.

1. Run the test program

1. Check that:

arwb=

How To Tune

The ErrAbs is showing an acceptable amount of error (typically over 15 encoder counts).
The acceleration rate is not causing shock or vibration as the machine moves.

The machine movement is not becoming becomes bumpy, rough, or jerky.

The machine is not creating unusual or loud noises such as thunks or rapping noises.
The software is not giving errors such as position errors.

2. If any of these problems are showing acceleration rate is too fast, stop the test program. Slightly decrease the
acceleration rate (by increasing the accel value). Run the test program again. If the problem goes away you are at

your maximum acceleration value.

3. If no problems are found, stop the test program. Increase the acceleration rate (by decreasing the acceleration time).

Repeat process.

4. Repeat the process for each axis by editing PID_Collection_Moves.txt

Axis X ( 0.000, 0.000)

Scale Offset Value

1.00 0.00

Abs 1.00 0.00
ErrAbs 1.00 0.00
¢ 0.01 0.00

Axis Kp Ki

X IRl 0.004000

Y  1.0000 0.004000
1.0000 0.004000
1.0000 0.004000
1.0000 0.004000
1.0000 0.004000
1.0000 0.004000
1.0000 0.004000

1.000/0.0

Kd Limit
3.0000 32000
3.0000 32000
3.0000 32000
3.0000 32000
3.0000 32000
3.0000 32000
3.0000 32000
3.0000 32000

Kg
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

[Autotune file not found or invalid data. Run Autotune

Edit Run
Program | Program
i F2 ES
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6.9 Fine ApJusTMENT oF DRO PosiTion
( Fine Adjustment of Machine Rev's Per Inch / MM )

This method is also described in Method 2 of Technical Bulletin #36, the latest version can be found here. (
http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/36.pdf )

Relevant martyscncgarage video: Fine DRO Adjustment & Measuring Overall Turns Ratio
For imperial machine configurations the number of motor revolutions required to move 1” must be calculated.
For metric machine configurations the number of mm's traveled during one revolution of the motor must be calculated.

3. Attach a dial indicator: Attach a dial test indicator (also known as a lever arm test indicator or a finger indicator) to
the spindle.

1. NOTE: If you purchased a probe from Centroid, there is an easier method of adjusting the DRO position. Use of
the probe will not be covered in this document.

4. Create a Test Fixture: Create an “L” shaped block of material to act as a reference for measurement as seen in
Figure 6.8.1. The material should be appropriately 6 inches to 12 inches in length. A longer material will give you
better accuracy. The exact length of the “long” part of the “L” needs to be known. A gauge block attached to another
gauge block is recommended. An example test fixture is shown below.

The long part of the “L” is from is guage block measuring 12.000”

Figure 6.8.1
Example test fixture

5. Secure the test fixture Attach the test fixture to your machine so that it runs parallel to the axis being tested.

6. Move the dial indicator into position: Start from away from the block and jog towards the top of the “L”. Set jog
panel mode to incremental when you get close. Move the spindle so that the dial indicator is reading as close to “0” as
possible as demonstrated in Figure 6.8.2.

1. NOTE: Only jog towards the block. If you jog too close and have to back up slightly, backlash will be introduced
into your measurement. In that case you will have to start the test again.

Spindle

Figure 6.8.2
Zeroing the dial indicator

Dial
Test
Indicator

Set point as X0, y0, Z0 in sofiware

/

—_—
Direction of movement

Test Fixture
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7. Zero the software From the main menu, press F1 — Setup — F1 Part — F10 Set Zero as shown below in Figure
6.8.3.

Current Position (Inches) 3

+0.0000 ™
+0.0000 °

Set Part Oy

Figure 6.8.3
Setting part zero

8. Raise the spindle: Move the spindle so that it is away from the text fixture. If we are configuring the X or Y axes we
need to the raise the Z-axis.

9. Move to the base of the “L”: Jog towards the base of the “L”. Set jog panel mode to incremental when you get
close. Move the spindle so that the dial indicator is reading as close to “0” as possible as shown in Figure 6.8.4.

1. NOTE: Only jog towards the block. If you jog too close and have to back up slightly, backlash will be introduced
into your measurement. In that case you will have to start the test again.

Spindle

Figure 6.8.4
Zeroing the dial indicator again

Dial
Test
Indicator

Direction of Movement
EEE—

Test Fixture
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10. Calculate Values: Go into the motor parameters menu. From the main menu press F1 -Setup — F3 Config. The
password is 137, Press enter. Press F2 Mach — F2 Motor.

Motor Parameters

Limit Home

Figure 6.8.5
Fine adjustment of motor res/in or mm/rev

1. Imperial Units: To calculate the value to be entered in the revs/inch field. Divide the distance moved (DRO value)
by the distance that the axis actually moved. Multiply this result by the current value in the rev/inch field. This the
new value that you will enter in the revs/inch field. If the axis traveled 6”, but the command was 7.5” 7.5/6 = 1.25,
if the current revs/inch is 5.000 * 1.25 = 6.25 is the new value to enter in the revs/inch field.

2. Metric Units: To calculate the value to be entered in the mm's/revs field. Divide the distance that the axis actually
moved by the distance commanded (DRO value). Multiply this result by the current value in the mm's/rev field.
This the new value that you will enter in the mm's/rev field. If the axis traveled 150mm”, but the command was
175mm, 150/175 = .85714285, if the current mm's/rev is 5.08 * 0.85714 = 4.35428 is the new value to enter in the
mm's/rev field.

11. Repeat the test as needed until the DRO measures the same as the gauge block.

12. Repeat the test for each axis.
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6.10 BackLasH COMPENSATION

This same procedure is outlined in Technical Bulletin #37, the latest version can be found here.
(_http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/37.pdf )

1. Adjust Mechanical Lash: Before configuring the “electronic” backlash compensation in the control, every effort should
be made to reduce the mechanical lash in your machine to less than 0.001”. (Use the test below to verify your backlash is
less than 0.001). The electronic backlash compensation provided by the control will help, especially in point to point
moves, but the overall accuracy of your machine is determined purely by the amount mechanical lash in the machine.

2. Attach a dial indicator: Attach a dial test indicator (also known as a lever arm test indicator or a finger indicator) to the
spindle.

1. NOTE: If you purchased a probe from Centroid, there is an easier method of performing this test. Use of the probe
to perform software backlash compensation will not be covered in this document.

3. Zero Previous Backlash Values: Enter into the motor parameters menu. ( From the main menu press F1 Setup — F3
Config. The password is 137, Press enter. Press F2 Mach — F2 Motor. ) Zero out any backlash that was previously
entered into the control.

4. Secure a Test Fixture: Mount a piece of metal to the machine to act as a reference. A gauge block recommended. You
may re-use the test fixture you created for configuring your motors to move the correct distance.

5. Move the dial indicator into position: Start from away from the block and jog towards it. Set jog panel mode to
incremental when you get close. Move the spindle so that the dial indicator is reading as close to “0” as possible as
demonstrated in Figure 6.9.1.

1. NOTE: Only jog towards the block. If you jog too close and have to back up slightly, backlash will be introduced into
your measurement. In that case you will have to back way up and start again.

Spindle

Dial

Indit:ator

Test Set point as X0, y0, Z0 in software

Figure 6.9.1
Zeroing the dial indicator
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6. Zero the software From the main menu, press F1 — Setup — F1 Part — F10 Set Zero as shown below in Figure 6.9.2.

Figure 6.9.2
Setting part zero

7. Back the spindle 0.025 away from the gauge block at a feedrate of 0.5 inches per minute. This can be done by using the
MDI menu (F3 from the main menu) and typing “G1 X- 0.025 F0.5” for the X axis.

1. NOTE: Is is important that you use extremely slow feedrates. Faster feedrates will introduce inconsistencies due to
the inertia of the table.

8. Move the axis back to the zero position. Type “G1 X0 F.5” in the MDI screen.

9. If the number is less that 0.001”, enter the value shown into the “Lash Compensation” section of the motor parameters
menu as shown below in Figure 6.9.3. (from the main menu press F1 Setup — F3 Config. The password is 137. Press
F2 Mach. — F2 Motor.) If the number is greater than 0.001”, there is a mechanical accuracy problem with your system.
Reduce the mechanical lash before adjusting the backlash compensation.

WCS 21 (G54) Current Position (Inches) )

+0.0000 :
+0.0000
+0.0000

406 |

Motor Parameters

Figure 6.9.3
Adjusting backlash compensation
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6.11 SorFtware TRAVEL LimiTs

This information is also contained in Technical Bulletin # 289, the latest version can be found here.
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/289.pdf )

Relevant martyscncgarage video: Setting Software Travel Limits

NOTICE: Without software travel limits the machine can go maximum speed until a limit is tripped as shown in Figure 6.10.1.
Often times, there is not enough time to decelerate the axis after the limit switch is tripped causing the machine to crash into the
hard stop. This collision may cause serious damage to the damage to both the mechanical and electrical system.

Setting software travel limit will automatically decelerate the axis right before it reaches the limit switch, preventing possible
damage to the machine as shown in Figure 6.10.2. Additionally, the CNC12 software will throw an error and stop the machine if a
G code requests the machine to move past the software travel limit.

) ) Software travel limit reached, )
Axis Deceleration motors stopped. Software automatically calculates

how to limit the feed rate to stop

Limit switch tripped, at the software travel limit.

motors commanded to stop.

Limit Switch Tripped
Hard Stop Maximum Feed Rate Hard Stop Axis Deceleration Maximum Feed Rate
e .
Limit Limit
Switch| Switch
Figure 6.10.1 Figure 6.10.2

Machine without software travel limits. Machine with software travel limits.

1. Prerequisites: Before starting machine revs per inch / mm (DRO) needs to be calibrated correctly, the limit switches need
to be functioning, and the maximum feed rate and acceleration should be correctly set up. Restart the machine and home
it before continuing with this procedure.

2. Make sure your looking at the machine position and not the part position. From any menu, press the “alt” key and “D” key
simultaneously until “machine” is displayed in the top left corner of the DRO as shown in Figure 6.10.3.

3. Put the machine into “Slow jog” mode and turn the feed rate down. Slowly moves the axis away from home toward the
limit switch on the opposite end of the axis until the limit switch trips. The status screen will display message such as “407
## limit (#50004) tripped”.

4. Putthe jog panel into incremental mode. Slowly increment to away from the limit switch until the limit switch is cleared.
The status screen will display a message such as “340 ## limit (#5003) cleared”.

5. From the main menu, press F3 MDI and issue a command to move another 0.1 inches (2.5 millimeters) away from the
limit switch. This DRO position will be our software travel limit.

6. From the main menu, press F1 — Setup — F3 - config. The password is 137. Press F2- Mach. — F1-Jog. In the jog
parameters menu. Enter the position for the software travel limit into the appropriate “Travel (-)” or “Travel (+)” box.

1. NOTE: When both the Travel(-) limit and the Travel(+) limit are set to zero, software travel limits are disabled. As soon
as one of the two values change to a non-zero value, both limits are enabled. This can be seen in figure 6.10.3.
Since everything is referenced to machine position, the side of each axis that you “home to” should be left at zero.

7. Repeat for each axis.
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8. Test by manually jogging each axis toward the limit switch. Watch that the software automatically stops the axis at the
software travel limit before the limit switch is tripped. Use the F3 — MDI menu to issue a G-code that asks the software to

move just beyond the software travel limit, if set up correctly the CNC12 status window will throw an error such as “907 #
axis travel exceeded, 325 Limit: job canceled”

.
{ Machine Current Position (Inches) Job Name: test3b.cnc

“alt” + “D” to toggle the A +0.0000 feruce: w1 000m
DRO mode to display the Spindle:_ 0
machine cordinates. +13.1880 o
+20.0000 g

339 Jogging...
301 Stopped

Jog Parameters

Axis Slow Jog FastJog Max Rate Deadstart Delta Vmax Jgver(-) Traveryg Set up SOftWare travel I|m|tS here

(in/min) (in/min) (in/min) (in/min) (in/min) (Inches) (Inches)

25 100 300 3.0000 3.0000 0.0000 50.0000
25 100 300 3.0000 3.0000 0.0000 50.0000
100 300 3.0000 3.0000 :

100 300 3.0000 3.0000 - g

100 300 3.0000 3.0000 5 0.0000

100 300 3.0000 3.0000 5 0.0000

100 300 3.0000 3.0000 5 0.0000

100 300 3.0000 3.0000 5 0.0000

Figure 6.10.3
Setting Software Travel Limits

ONOUAWN =

6.12 DEADSTART

Deadstart is located in the jog parameters menu and has to do with direction reversal of an axis. The deadstart usually
doesn't have to be changed from the default value on a Milling machine. Sometimes very light wood routing tables with very low
friction and low inertia can benefit from a deadstart change along with other "hand tuning." Call in if you have this case.

6.13 PERFORMING A SYSTEM TEST

In some versions of CNC12 software, when finished, the main menu will display a message saying “Machine Setup Not
Completed. Machine Is Not Ready To Run. Contact Your Dealer” as shown below.

At this point you will need to run the System Test to clear this message. Documentation on how to perform a system test is
detailed in Tech Bulletin 327.

The following video by martyscncgarage is also a useful reference Centroid CNC System Test

If the instructions outlined in system test do not apply to your system, contact technical support.

WCS #1 (G54)  Current Position (Inches) Job Name: test.cnc
Tool:
Feedrate: 1
"

Spindle:

407 Y+ limit (#50004) tripped
407 Z- limit (#50005) tripped
407 Z+ limit (#50006) tripped
Jog Panel Offiine

422 Check Jog Panel cable
406 Emergency stop detected

Press CYCLE START to start job
--- Warning: Machine Home Position Not Set ---

1) Jog all axes to Clear

2) Press Cycle Start to run Auto Homing cycle

A

MACHINE CONFIGURATION NOT COMPLETE!

System Integration Test Has Not Passed
MACHINE IS NOT READY TO RUN

Contact the System Intearator or
Click Here For System Test Instructions

Utility
F7

Figure 6.12.1
Machine Requiring a System Test
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ArPENDIX A — WiNDOWs 10 CONFIGURATION

This procedure is outlined in Technical Bulletin #309. the latest version can be found here:
http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/309.pdf

martyscncgarage: Centroid Acorn CNC Basics - Win 10 PC Setup and benchtest

Centroid CNC Technical Support: Windows 10 configuration for use with Centroid CNC software and hardware
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APPENDIX B — TROUBLESHOOTING

Status LED Troubleshooting

(See Section 4.2 for a description of the LEDs and where they are located)

Symptom
All status LEDs are out

Possible Cause

Logic power not applied

Some (but not all) of the status power
LEDs are out. (+3.3V, +5.0V, +12.0V, or -
12.0V LED are out.)

Power supply failure or wiring problem.

Corrective Action

Measure the AC power coming into the
logic supply. Measure the DC power
going out of the logic supply. Check the
logic power wiring.

Analog +12.0V or Analog -12.0V LEDs
out.

Loss of power to the analog section of the
ALLIN1DC.

If the other LEDs are lit (+3.3V, +5.0V,
+12.0V, and -12.0V), the analog section is
most likely damaged. Return for repair.

FPGA OK LED not lit

ALLIN1DC not ready or internal fault

Wait for ALLIN1DC to start and enter run
mode. If after 1 minute the ALLIN1DC
does not enter run mode, then a
hardware failure is likely. Return for
repair.

DSP OK LED not lit

ALLIN1DC is booting up.

Wait for the ALLIN1DC to detect hardware
and start run mode.

DSP Debug LED is flashing fast

ALLIN1DC is detecting hardware

Waiting for the ALLIN1DC to finish
detecting hardware and enter run mode.

DSP Debug LED is flashing one time per
second.

Using MPU11 drive protocols

None.

DSP Debug LED is flashing two times per
second.

Using Legacy drive protocols.

Internal fault. Return for repair.

Drive Fault LED is out

The drive fault relay is open (see section
4.1, 5.3, and 5.6 for details).

The ALLIN1DC is not able to
communicate with the PC or a drive fault
was detected.

Confirm that the ALLIN1DC can
communicate with the PC by toggling an
input (such as E-stop). If the input was
not detected by the PC, then itis a
communication error.

If input was detected correctly, press MDI
and check the status menu of the
software for errors.

PLC OK LED is out

The motion control procession has not
booted.

Restart the CNC12 software and wait for
the main screen to load.

If the PLC OK LED is still out, return for
repair.

LED1 is displaying a flashing number with
a decimal point.

See the table below.

See table below
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Error Number

LED1 (Seven Segment Display) Troubleshooting

(See Section 4.2 for a description of the LEDs and where they are located)

Meaning

Power Failure (Revision
100315 and earlier only)

Cause

The logic power supply is
indicating to the ALLIN1DC
that is operation out of
specification.

Corrective Action

Check power supply wiring.
Replace power supply.

15A Not Available

The current select switches on
any axis are set to 15A, but the
drive is not equipped with the
appropriate FETs for long term
use at 15A, so the drive will
drop back to 12A

Select 12A or lower current
settings or use a normal
ALLIN1DC.

Null Error

The self adjustment routine
has detected too large an
offset on the current feedback.
Usually indicates a failure of
the ALLIN1DC's current
Sensors.

Send the drive back for repair.

Limit Tripped

Any limit switch is tripped.

Move away from the limit,
check limit switch wiring, or
use limit defeat switch if a limit
switch is not required.

Symptom

Input does not work
with a 3-wire sensor

Misc Troubleshooting

Possible Cause

Voltage drop across sensor is too high.

Corrective Action

Voltage drop across sensor is too high.

When attempting to
move the motor
getting “Full Power
Without Motion”
error.

CNC12 is unable to see the encoder
move when the software orders the
motor to move.

Make sure the correct encoder is plugged into the correct axis.

Make sure the axis and encoders are assigned correctly in
software (Parameters 300-315).

Check for blown fuses.

Check for the motor polarity being reversed or the encoders

counting the wrong direction.

Check encoder wiring.
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Additional ALLIN1DC Problems and Common Solutions

Troubleshooting General Problems

Motor doesn’t move and there is no error or fault. See Technical Bulletin #285
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/285.pdf )

No power to the drive VM terminals when E-Stop is released. See Technical Bulletin #286.

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

Encoders not counting or DRO not updating. See Technical Bulletin #281
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/281.pdf )

Troubleshooting Software Errors

“Jog Panel Communication Fault” errors. See Technical Bulletin #282
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/282.pdf )

“Quadrature errors” or “Differential Encoder errors”. See Technical Bulletin #280

( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/280.pdf )

“Error Initializing MPU 11”. See Technical Bulletin #279
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/279.pdf )
and TB309 https://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/309.pdf

“PC Data Receive Errors”. See Technical Bulletin #270
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/270.pdf )

Accuracy Problems

Accuracy problems with the DRO display of the machine. See sections 6.7 and 6.8.
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ArPENDIX C — SErRVO MoTor CompaTiBILITY & RECOMMENDED PARAMETERS

ALLIN1DC Settings for 3™ Party Servo Motors

This information is also contained in Technical Bulletin #288 contained here:
( http://www.centroidcnc.com/dealersupport/tech_bulletins/uploads/288.pdf )

Motor Constant
Current Rating

Current Settings for 3" Party Motors

Recommended ALLIN1DC Current Setting

or
Motor Constant Stall Rating

3 Amps i

P Recommended L Not Recommended
4 Amps Current
5 Amps i

P Good Recommended L 2B Not Recommended
6 Amps Performance Current
7 Amps i

P Not Recommended Good Recommended Madimam
8 Amps Performance Current
9 Amps

P Not Recommended Good Recommended
10 Amps Performance
11 Amps

Good
12 Amps Performance
13 Amps Not Recommended
14 Amps “AC/DC 30”
recommended
15 Amps
16 Amps or more Not Recommended, use “AC/DC 30” or “AC/DC 60” drive

Current setting limited by swtich1 as described in section 5.5

Not Recommended — The ALLIN1DC will provide too much or too little power to the motor.

Good Performance — The ALLIN1DC will provide good acceleration and good peak torque to the motors.

Recommended — Centroid recommended settings. Most likely to provide the best a balance between performance and motor

heating.

Maximum Current — The ALLIN1DC will provide maximum acceleration and maximum peak torque to the motors. Motor could

overheat!

Motor tuning: CNC12 software supports velocity, torque, and precision mode. The ALLIN1DC is designed to run only in torque
mode. Make sure the ALLIN1DC is set to torque mode pressing Setup (F1) — Config (F3) (Password 137) — Parms (F3).
Repeatedly hit Next Table (F8) to bring up parameter 256. Parameter 256 should be set to 0.

Enter PID parameters into the PID menu by pressing Setup (F1) — Config (F3) (Password 137) — PID (F4) — PID Config (F1).
This is explained in section 6.3.Parameter 256 should be set to 0. Kp = 1.00, Ki = 0.004, Kd = 3.0. This is subject covered in more
detail in section 6.3.
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Settings for Centroid and Fanuc Servo Motors

Stock Centroid Servo Motors

ALLIN1DC Torque Mode
Model Current Setting S D Maximum Maximum Bus

(Switch1) Kp Ki Kd Limit LA el
Glentek 10 in-Ib | GM3320-22 6 Amps 0.50|0.004 | 0.5 | 32,000 4,650 180 VDC
Glentek 16 in-Ib | GM3340-30 9 Amps 1.00|0.004 | 2.0 | 32,000 3,200 180 VDC
Redcom 17 in-Ib | 82SYXB-17 9 Amps 0.50|0.004 | 1.0 | 32,000 2,300 120 VDC
Glentek 29 in-Ib | GM4030-41 12 Amps 1.00|0.004 | 3.0 | 32,000 3,500 180 VDC
Glentek 40 in-Ib | GM4050-60 15 Amps 1.00|0.004 | 3.0 | 32,000 2,200 180 VDC

Fanuc Retrofit Servo Motors!"

ALLIN1DC ot - Torque Mode ot
Family Name Model Current Setting a)‘(’l:::;me US  PID Parameters al)!(::\lnum
(Switch1) 9

Black Black Cap 00 | A06B-0631-B0Oxxx 12 Amps s

End ee motor

Caps Black Cap 0 A06B-0613-B0xx 15 Amps nameplate
Vellow | Yellow Cap 00M | A0BB-0632-Bxxx 9 Amps 50 VDC 110.0043.032,000 2,000

End Yellow Cap OM | A06B-0641-Bxxx 12 Amps 90 vDC

Caps | vellow Cap 5M | A06B-0642-Bxxx 15 Amps 150 VDC

1. Fanuc Retrofit Servo Motors — See the Fanuc Retrofits Installation Manual for more details. Using an AC/DC30 guarantees maximum
acceleration and maximum peak torque with the Fanuc Black Cap 0 and Yellow Cap 5M. Fanuc motors larger than a Fanuc Black Cap 0 and
Yellow Cap 5M are compatible with the ALLIN1DC, but would have a very noticeable decrease in the acceleration rate and peak torque. Keep in
mind that if different types of Fanuc motors are used, they will all have to run at the same bus voltage.

Definition of terms used in the above tables

Switch1 — Referring to the current limiting switch SW1. Explained in more detail in section 5.5.

Torque Mode — CNC12 supports velocity, torque, and precision mode. The ALLIN1DC is designed to run only in torque mode. Make sure the
ALLIN1DC is set to torque mode pressing Setup (F1) — Config (F3) (Password 137) — Parms (F3). Repeatedly hit Next Table (F8) to bring up
parameter 256. Parameter 256 should be set to 0.

PID Parameters — Enter PID parameters into the PID menu by pressing Setup (F1) — Config (F3) (Password 137) — PID (F4) — PID Config
(F1). This is subject covered in more detail in section 6.3.

Maximum RPM - This information is provided for reference only. Do not use the maximum RPM parameters (357-364) to limit the speed of your
drive. Use the maximum jog rate to limit the speed of your drive. Set the maximum jog rate by pressing Setup (F1) —> Config (F3) (Password
137) — Mach. (F2) — Jog (F1). Enter the maximum rate under “Max Rate”.

/documents/allin1dc/centroid_all1dc_installation_manual_rev22
.odt 1-18-24 Page 86 of 88 Chapter 7 Appendices



Heating and Cooling Parameters for Servo Motors
Fanuc and 3™ Party Servo Motors

Heating and cooling parameters are not available for third party motors. The table below contains suggested values used for Centroid motors.
Find the motor that is closest to your motor. Set the parameters as described below.

Since the temperature coefficients we used are the “best guess” based on your torque rating, it is necessary to run the machine at maximum
feed rate and acceleration using a test program then physically measure the surface temperature of the servo motors. Make sure the servo
motors do not overheat. Adjust the heating and cooling coefficients if needed to get an accurate temperature estimation.

If the motor occasionally overheats, adjust the values for feedrate and acceleration as needed to prevent the motor from overheating.
If the motor consistently overheats, turn the current limit down one setting using Switch1.

Centroid Servo Motors

Centroid servo motors have heating and cooling temperature coefficients that allow CNC12 to estimate the temperature of the motor. Enter the
suggested values into the indicated parameters.

Servo Drive Model 16 /17 in-lb 29 in-lb 29 in-lb 40 in-lb
Switch1 set to 9 Switch1 set to 12 Switch1 set to 15 Switch1 set to 15
Parameter Axes Value Value Value Value
21-24 1 1-4 0.028 0.02 0.027 0.03
25-28 2 1-4 0.68 0.68 0.68 0.68
20 B 72122 72122 72122 7222
291 Applies to all axes 150 / 65 150 / 65 150 / 65 150/ 65
308 180/ 82 180/ 82 180/ 82 180/ 82

1. Parameters 21-24 — These are the servo motor heating coefficients. A higher number will cause the CNC12 software to “estimate” the motors
temperature to be a higher temperature while the motor is under load.

2. Parameter 25-28 — These are the motor cooling coefficients. A higher number will cause the CNC12 software to “estimate” that the motor has
cooled off quicker while not under load.

3. Parameter 20 — Set to the “average” ambient temperature of the machine shop during a hot day. On system using inches as the default units,
this defaults to 72°F. On systems using millimeters as the default units, this defaults to 22°C.

4. Parameter 29 — Set to the temperature at which the CNC12 software should display the “motor overheat warning” software message. Using
Centroid motors with inches as the default units, this setting defaults to 150°F. Using Centroid motors with millimeters as the default units, this
setting defaults to 65°C.

5. Parameter 30 — Set to the temperature which the CNC12 software should stop the machine from running due to motor overheating.. Using
Centroid motors with inches as the default units, this setting defaults to 180°F. Using Centroid motors with millimeters as the default units, this
setting defaults to 82°C.
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ALLIN1DC Individual Circuit Schematic Set

INDEX
TITLE SHEET TITLE SHEET
TITLE PAGE 1 2ND E-STOP 11
110VAC DIRECT RECTIFICATION 2 CABLES 12 REV DATE DESCRIPTION BY
110VAC STEPDOWN 3 OPERATORS PANEL 13 1 5-4-2016 INITIAL RELEASE SPM
220VAC STEPDOWN 4 LIMIT SWITCH 14 2 6-8-2016 GHANGED TITLE/LOGO LAYOUT SPM
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A

C

D

SUGGESTED

E-STOP CONTACTOR NOTE 2
WIRE CURRENT CAPACITY W/ SNUBBER PN:14374 ALL CONTACTOR COILS REQUIRE A SNUBBER, EITHER CONTACTOR
STRANDED MTW OR EQUIVALENT SEE NOTE 2 MANUFACTURERS RECOMMENDED SNAP ON SNUBBER OR
18 AWG -UP TO 6A|  BRIDGE RECTIFIED DC MOTOR VOLTAGE 24H-536 GRN | [ =Xl 24N-502 BRN CENTROID PN:1819 EXTERNAL QUENCHARC SNUBBER.
16 AWG - UP TO 8A INPUT VAC X 1.414 = OUTPUT VDC
14 AWG - UP TO 15A [1OVAC = 156VDQ) 605 BLU 606 BLU
117VAC = 165VDC
12 AWG - UP TO 20A [120VAC = 170VDC (24VACN) 24N-502 BRN
[125VAC = 177VDC Ao 16 AWG 24VAC FOR E-STOP
RECTIFIED DC MOTOR VOLTAGE MUST 9z 24VACH -
NOT EXCEED SERVO MOTOR VOLTAGE RATING 3= —1 (16 AVSG) 244503 RED\/ CONTACTOR COIL
110VAC 56VDC g8
(110VACH) LI0H111BLK 50" @ )] 605 BLU (VM) + SERVO VOLTAGE (+VM)
~) 14 AWG _(110VACN) 110N-113 WHT Q H a0 B:] 607 WHT/BLU 12AWG (ym 12 AWG “SERVO VOLTAGE (VM)
INCOMING 4 AWG n O ST 12 AWG T2 AWG
110VAC CAPBRDLO a
PN:10674 i
o]
~ N E-STOP 3
/ 24VDC FOR SWITCH z
PN:14369 N
e AN ESTOP SIGNAL s R saresooren | oz
- N \ [ (24YDC COW) 24C-602 BLK@ 2z
22 AWG = - 2 x
- \ = +24vDC M EEEEEEEEEECCEEEEEER 8|8
Py - FEEEEEEEEE EEEEEEEEE
// N + 18 AWG 812 oS e o752 N5 5525 g sy POWER CABLE i
3= [0 e 48 e el el el e 49 e foo| TO POWER SUPPLY S
A >| >
- \ IS Goceon G (N B N LA LA e pntatos HE
- oasosveL | LAY BATED P 8 (112 07 glg
= AT 30 VDC/277VAC
—————————— — — — — — B e e o mepmana 89
'i 15N - SW1[SW2|SW3|SW4]SWS5[SWE
‘ INRUSH LIMITER ‘ = 14N g L ol Mol Kol o Ml ok
+ SERVO VOLTAGE P - COMM E o o Mo Mo Mo Mo w1607 WHT/BLU
‘ ‘ Q 1218 °’;§}i_ o} 808 BLU
MS32 QLo T
2R025 ., o @wﬁ o AXIS 3FUSE CENTROID DC
‘ 250V 6.8K 156vDC ‘ > S O A SERVO MOTORS w/
12,000 f +24VDC CONNECTED TO THE ety 5 3RD AXIS 16' DW CABLE
’ INPUT COMMONS WITH THE B fé‘i“m I} H SERVO 10 IN-LB | PN:12872
| 11ovac(™y) - SERVO VOLTAGE | INPUTS PULLED DOWN TO o o ALLIN1DC EeND[O MOTOR
. RED A 16 IN-LB | PN:10667
‘ ‘ 24VDC COMMON IS STANDARD ETYR REV 140527 AXIS 3 +[O] A
(SEE NOTE 1) e PN:11144 AXis 3 -[O}BLK —_ 29 IN-LB | PN:10816
o R - EGND O SHIELD 40 IN-LB | PN:10935
S 3N i -1 :
2m @ g AXIS 2 FUSE 14AWG
fffffffffffffffffffffff 1N |
r CONTROLPANEL | ELECTRICAL PANEL 1 i Bl
| E-STOP E-STOP CONNECTOR | E-STOP CONNECTOR | LT DEFEATERS SHIELDED
2ND AXIS
‘ SWITCH 24C-902 BLK 24VDG COM o ETHERNET (ONTOOEFEAT) | ETHERNET Ha SERVO ENCODERS
BLK — 24C901 WHT ___ALLINIDC H10A1IN  [£ CABLE FROM CABLES EGND[O MOTOR 2,000 LINE
\ pI24H-536 GRN___E-STOP CONTACTOR/A1 [ | PC/CONSOLE TERE] & |Pno61ad AXis 2 +[O}RED. A 8,000 COUNT
| BLK 241-509 RED ___ALLINDC H6/OUT 1 oy — AxiS 2. O] BLK ] —
BLK PROBE  |[ooy F 15" | PN:7269 e on [GLSHIELD — 6mm SHAFT | PN:3403
‘ ‘ caBLE —[joofe > 25 |PNi6143 AXIS 1 FUSE 14 AWG 1/4" SHAFT | PN:4217
L- — PN:1211 g 50' | PN:6989 e 3/8" SHAFT | PN:2848
SECONDARY E-STOP WIRING s 2 SrArT [Paoss
o
24H-536 GRN 24H-509A RED 24H-509 RED s 8 ENCODER CABLE 10,000 LINE
g 1ST AXIS 40,000 COUNT
‘ i ‘ s 8 MALE END H5 SERVO .
24C-902 BLK 24C-901A WHT 24C-901 WHT 5
e PIN 1= NIC EGND|O RED MOTOR | 6mm SHAFT | PN:6285
- - 8 PIN 2 = COM (BLK/RED) AXIS 1 +|Of A R
| E-STOP E-STOP | I e Bk MT— 8mm SHAFT | PN:7480
SWITCH SWITCH g [Fnachteromm (@ O AXIS 1-[O} — -
L PN:14369 PN:14369 N w PIN 5 - B\ (BLK/BLU) |O EGND [Of SHIELD 1/4" SHAFT | PN:7032
o TNRehY PIN 6 = Z (GRN) OO 14 AWG
PIN 7 = A (WHT)
OPERATOR o9 £ PIN 8 = B (BLU) o %
SIP IDENTIFICATION - XXX VALUE CONTROL [loal% ,‘Eg PIN 9 = +5VDC (RED) o)
PANEL CABLE SE625 | onsie sioe
4308R-102 LF PN:11014 ng5°
XXX
MPG —‘r e 6‘5/‘/0 SS/VC f/\/c f/\/c QE/VC ;
CABLE (12)) L N N N
PN:12988 } oo oo oo o9 [o9
RESISTOR PACK (SIP) CHART B ed 139 59 g9 @ EN OI D (814) 353-9256 www.centroidcnc.com
i Copyright © 2016 Centroid
SPINDLE ‘ ‘
INPUT SIP MARKING \ém#g ENCODER 1., ) ) -
VOLTAGE XXX ( ) CABLE  s¥iS ENGODER CABLES Title ALLIN1DC Minimum Connections
5 471 470 NOTE 1 PN:14355 PN:10830 Direct rectification of 110VAC to produce 156VDC Servo motor power
INPUTS REQUIRE 5, 12, OR 24VDC EXTERNAL POWER
Lo REV DATE DESCRIPTION BY |Size A ‘ Serial Number Rev 2
SUPPLY. POWER SUPPLY FOR ALLIN1DC DRIVE CAN
12 102 1.0K BE USED. SIP RESISTOR VALUE MUST BE
APPROPRIATE FOR INPUT VOLTAGE USED FOR EACH ! 542016 INITIAL RELEASE SPM | Date 160715 Drawn by SPM
24 222 22K BANK OF 4 INPUTS. (SEE CHART) 2 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM | Filename ALLIN1DC SET.dwg Sheet 2 of 20
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A

C

SUGGESTED

WIRE CURRENT CAPACITY

STRANDED MTW OR EQUIVALENT

NOTE 2

ALL CONTACTOR COILS REQUIRE A SNUBBER,

+ SERVO VOLTAGE (+VM)

18 AWG - UP TO BA EITHER CONTACTOR MANUFACTURERS 12AWG - SERVO VOLTAGE (-VM)
16 AWG-UPTO B8A RECOMMENDED SNAP ON SNUBBER OR 12 AWG
- CENTROID PN:1819 EXTERNAL QUENCHARC
14 AWG - UP TO 15A SNUBBER.
12 AWG - UP TO 20A PN:1171
(110VACN) TION-112_|gRe™™ M) 2an-501BLU  (24VACH) BATD  24h-503 RED | (24VACH) 24H-503 RED
14 AWG o 3 16 AWG 18 AWG
orn 3 24VAC| 5 S|
(110VACH) 110H-110 Joue sl 24N-502 BLU (24VACN) % 3
14 AWG 110N-112A orewerr || _cm] 601 GRN 16 AWG 24H-536 GRN )\ (24VACH) | [ 24H-536 GRN 24H-509 RED (24VACH) 24H-509 RED ) Wl w
22 AWG 24C-902 BLKIiI 24C-901 WHT 22 AWG 9 2
INCOMING - I . 2z
110VAC s | |§ 5904 E-sTOP L‘gg - FEEFEEEEEEEEEEEEEEE 3 o
110H-110Asuewe3 || (_em| 602 GR | SWITCH e EEEEEEEFEREFEEEEE > >
(+VM) 13NO [ 14NO 606 BLU s PN:14369 gDACOUT GAIN é % % % % % % % EE E EE ;:n POWER CABLE g g
NULTE. T 82 o SN KNI TO POWER SUPPLY g &
s e Cliocoon 5 AT PR o o
14 AWG 2|2 a loJanc OFFSET ¥
TIAWG 1 Tt Z[Q (+24VDC) +24.803 YEL |H0 RELAYS RATED FOR 54 (40) A )
N [5113- 16 COM
83VAC 117vDC E-STOP CONTACTOR ) 18 AWG to-to oo DRIVE POWER RATING
@ HiEHesBL W/ SNUBBER PN:14374 15 n Fsw STz s srefsw s S
o HQ%...E 607 WHT/BLU SEE NOTE 2 (-VM) 14N 5 o Mool Mt Mol Mt Mo o o
TR O oconr 12AWG AT S St artart e  \yiol.607 WHT/BLU
CAPBRDLO on +mlo]-898 BLU
PN:10674 24C-902 BLK (24VDC COM) 240-901 WHT | [Tirm M M
~ 24VDC FOR 'C AWG o 2 L'I_J AXIS 3 FUSE
/ ~ ESTOP SIGNAL -~ +24-803 YEL o o) A
+ +24VDC CONNECTED TO THE Llgs acou =
/ ™~ INPUT COMMONS WITH THE o w 3RD AXIS
/ ~ INPUTS PULLED DOWN TO s o w EGNDHS SERVO
s n
~ 24VDC COMMON IS STANDARD | [len o ALLINT1DC Axis3+[OIRED o MOTOR
/ ~ (SEE NOTE 1) REY 140527 i 3 [GIBLK _= CENTROID DG
“~ i : SHIELD SERVO MOTORS w/
/ o S T EGND [ Or ™ AwG 16' DW CABLE
/ N K AXIS 2 FUSE 10 IN-LB | PN:12872
1IN - | 5
16 IN-LB | PN:10667
LIMIT DEFEATERS SHIELDED 2ND AXIS
INRUSH LIMITER (ON TO DEFEAT) ETHERNET H4 29 IN-LB | PN:10816
‘ ETHERNET CABLES SERVO
+ SERVO VOLTAGE CABLE FROM EGND|O RED MOTOR | 40 IN-LB | PN:10935
‘ ‘ PCICONSOLE 6 |PN:6144 AXIS 2 HOor T
PROBE |53 15 | PN:7269 AXIS2-|Of ¢
‘ ‘ PROBE w : EoND O SHIELD [ —\
117vDC — . ; 14 AWG
8.6K PNA1211 |[99E 25 | PN:6143 AXIS 1 FUSE
‘ 12,000 pf ‘ 50' |PN:6989
- SERVO VOLTAGE b
‘ ‘ s B ENCODER CABLE 15T AXIS
g
< g MALE END HS SERVO
b - ] s O PIN 1 =N/C EGNDORED MOTOR
——————————————————————— 2 8 PIN 2 = COM (BLK/RED) AXIS 1 +|Of A
r CONTROLPANEL | ELECTRICAL PANEL 1 3 |Pns-zusiery) (G PN = T
| E-STOP E-STOP CONNECTOR | E-STOP CONNECTOR \ Hﬂ N el D) Eonp Sl SHIELD T ,——
| SWITCH 24C-902BLK____ 24VDC COM ol ' PING=Z(GRN) | o O 14 AWG ENCODERS
— 24C-901 WHT ___ALLINIDC H1011IN  |= OPERATOR . PIN 7 = A (WHT) o
\ pl24H536 GRN ___E-STOP CONTACTOR/AT [< | CONTROL g3, [omezsew |0 2,000 LINE
| 2 54H-509 RED ALLIN1DC H6/0UT 1 oy PANEL ABLE —TloaPEE 2 = ( ® S} 8,000 COUNT
B
‘ ‘ PN:11014 §8%  [cneLesioe 6mm SHAFT | PN:3403
[ R ] MPG E/VC E/Vo E/VC E’VCJE/VCQE/VC , 1/4" SHAFT | PN:4217
CABLE (12)—f{if[ e o ° - :
SECONDARY E-STOP WIRING PN'129(88) §g o3 :g o3 §g Eg 3/8" SHAFT | PN:2848
. == 7= : 59 159 69 o9 [89 fog 1/2" SHAFT | PN:4655
o 69 B2 B B9
24H-536 GRN 24H-509A RED 24H-509 RED ¥ 10,000 LINE
‘ 24C-902 BLK 2 2 24C-901A WHT 2 Z 24C-901 WHT ‘ SPINDLE 40,000 COUNT
E'\é?\OBII?EER 4TH Zz Y 6mm SHAFT | PN:6285
E-STOP E-STOP i AXIS ENCODER CABLES .
‘ SWITCH SWITCH ‘ PN:14355 R S 8mm SHAFT | PN:7480
L PN:14369 PN:14369 N NOTE 1 1/4" SHAFT | PN:7032
INPUTS REQUIRE 5, 12, OR 24VDC EXTERNAL RESISTOR PACK (SIP) CHART (814) 353-9256 www.centroidonc.com
POWER SUPPLY. POWER SUPPLY FOR C E N T R OI D Copyright © 2016 Centroid
ALLIN1DC DRIVE CAN BE USED. SIP RESISTOR Pyrg
VALUE MUST BE APPROPRIATE FOR INPUT v(';“L’;LIiEE Sip ,’)@i‘f'NG (\C’)‘:"‘,\;Jg) - ALLINTDC Mini -
VOLTAGE USED FOR EACH BANK OF 4 INPUTS. Title f C Minimum Connections
(SEE CHART) s s P with 83VAC Step Down Transformer
REV DATE DESCRIPTION BY SIP IDENTIFICATION - XXX VALUE Size A Serial Number | Rev 2
4308R-102 LF 12 102 1.0K
1 5-9-2016 INITIAL RELEASE SPM XX Date 160715 Drawn by SPM
2 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM 24 222 22K Filename  ALLIN1DC SET.dwg Sheet 3 of 20
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B
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SUGGESTED
WIRE CURRENT CAPACITY + SERVO VOLTAGE (+VM)
STRANDED MTW OR EQUIVALENT 12AWG - SERVO VOLTAGE (-VM)
18 AWG -UPTO 6A 12AWG
T 16 AWG -UP TO 8A
g PN:10010 601 BLK 14 AWG - UB TO 154
220-220BLK ‘ 0 1 12 AWG - UP TO 20A
SaRVD ‘% 100VAC
o 24H-501 BLU (24VACH) SATD  24+.503 RED |1 (eavacH) 24H-503 RED
208 Dj [100VAC 16 AWG 18 AWG 3 g
1230 3 24N-502 BLU (24VACN) =
WV M 16 AWG 24H-536 GRN |, (24VACH) [ 1 24H-536 GRN 24H-509 RED __ (24VACH) 24H-509 RED |, | w
T3 E 2vac 22 AWG 24C-002 BLK@ 24C-901WHT 22 AWG 92
COl G o v | = ™ =
220040 N E-sTOP L%*’ I R EEEEFEEEEEEEEEEER e
208 3 “01&"} SWITCH o]oc com R EEEEEEEEEEEREEEEEEE , >z
= . 0 AN | | H H H H H g 22 = 3 2 H
220222 BLKN {zs0 sion 605 BLU [y 1] 606 BLY 2 PN:14369 o £'5 19 19 19 18 19 |9 999599 pg-OWERCABLE o
602 BLK T 32 o RN ENENEN TO POWER SUPPLY | &
] o g pxf e olaoccon g] g] PN:13106 | ®
= m T2 gI< Slhsccom By : | @
E el 3| _(+24vDO) +24-803 YEL [0 Ao O
L5 - 16 o
2 rg 50Ut 3 E-STOP CONTACTOR < 18 AWG - wn g DRVEPONER RATIG
3 D1[| @ 805 BLU W (+VM) W/ SNUBBER PN:14374 Z 15 - FSW [ SWZ IS s [ SWal ST SWE
ST N 1zooﬂu| % 12 AWG e SEE NOTE 2 o2 4 g 10 4 Bt 8 ot i o
® % 607 WHT/BLU . é AW)G g o E A H2| oo LY
CAPBRD HIGH 2R 22 VMo 606 BLU
PN:10675 ~ ,_24C-902 BLK S 240901 WHTA i o Mo
/ ~ 24VDC FOR tom 5 W AXIS 3 FUSE
~ ESTOP SIGNAL 7 +24-803 YEL jor
~ L 124808 +24VDC CONNECTED TO THE [ s.500m % VA
/ ~ INPUT COMMONS WITH THE o u s 320A)g8
~ INPUTS PULLED DOWN TO TN o W ERV
< EGND[O
/ ~ 24VDC COMMON IS STANDARD | [ofh o ALLINTDC Axis 3+[OIRED o MOTOR
- (SEE NOTE 1) 1-4com E‘i}/;‘ﬁfﬂ axis 3. [o1Bk || CENTROID DC
/ - i : EonD| G SHIELD T —— SERVO MOTORS w/
- an : XIS 2 PUSE 14 AWG 16' DW CABLE
liiiiiiiiiiiiiii\ﬁ folm e 10 IN-LB | PN:12872
NOTE 2 o 16 IN-LB | PN:10667
+ SERVO VOLTAGE ALL CONTACTOR COILS REQUIRE A SNUBBER umpereaters | SHIELDED 2ND AXIS
‘ ‘ EITHER CONTACTOR MANUFACTURERS ETHERNET ONTOREFEAD | ETHERNET H4 SERVO | 29IN-LB | PN:10816
1 RECOMMENDED SNAP ON SNUBBER OR CABLE FROM__Ii) CABLES EGNDIO| o MOTOR [ 40 IN-LB | PN:10935
‘ 160V \ GENTROID PN:1819 EXTERNAL QUENCHARC PCICONSOLE 6 |PN:6144 AXIS 2 HOr T
115vDC SNUBBER 15 | PN:7269 AXIS2-|O) ¢
12,000 pf - PROBE w 13 : EoND Ol SHIELD [ —\
—T9ge . . 14 AWG
CABLE 25 |PN:6143 AXIS 1 FUSE
‘ - SERVO VOLTAGE ‘ PN:11211 50' | PN:6989
INRUSHLIMITER .
ST™ 8 ENCODER CABLE
5 18T AXI
| CL-101 | 8 MALE END H5 s
b - 4 § PIN 1 = N/C EGNDORED MOTOR
——————————————————————— 8 PIN 2 = COM (BLK/RED) AXIS 1 +|Of A
r CONTROLPANEL | ELECTRICAL PANEL 1 3 |Pns-zusiery) (G PN = T
| E-STOP E.STOP CONNECTOR | E-STOP CONNECTOR | i ® mg*mgtzgm) P ® EoND O] SHEELD [ —
| SWITCH 24C-902 BLK ___ 24VDC COM ol PNG=Z(GRN) |1 O 14AWG ENCODERS
—) 24C-901 WHT ALLIN1DC H10/11 IN = OPERATOR . PIN 7 = A (WHT) o
\ P 24H-536 GRN E-STOP CONTACTOR/A1|S | CONTROL g3, |one- ?5(\%3)1%0) o) 2,000 LINE
| 21 24H-500 RED ALLINIDC HEIOUT 1— | MRl o ghz2? pg©) 8,000 COUNT
&
\ | PN:11014 §3% lcamLesiDe 6mm SHAFT | PN:3403
e S B S S & 1/4" SHAFT | PN:4217
S 4 e[, Sesesesesese, et s
SECONDARY E-STOP WIRING rass) o3 53 63 [59 23 I3 O/E" SHAFT | PN:2848
V== =7 = : oo o9 o9 og [ 1/2" SHAFT | PN:4655
6 6o 69 82 o
24H-536 GRN 24H-509A RED 24H-509 RED : 10,000 LINE
‘ 24C-902 BLK! 2 2 24C-901A WHT z ; 24C-901 WHT ‘ SPINDLE 40,000 COUNT
E'\é?\OBII?EER 4TH z Y 6mm SHAFT | PN:6285
‘ EWSITT%z s:vaTT?:'; ‘ PN:14355 AXIS ENF?NQ%%F;OCABLES 8mm SHAFT | PN:7480
L PN:14369 PN:14369 ] NOTE 1 ) 1/4" SHAFT | PN:7032
INPUTS REQUIRE 5, 12, OR 24VDC EXTERNAL .
POWER SUPPLY. POWER SUPPLY FOR RESISTOR PACK (SIP) CHART C E N T R OI D (814) 353-9256 www.centroidcnc.com
ALLIN1DC DRIVE CAN BE USED. SIP Copyright © 2016 Centroid
RESISTOR VALUE MUST BE APPROPRIATE |  INPUT SIP MARKING VALUE -
FOR INPUT VOLTAGE USED FOR EACH BANK | VOLTAGE XXX (OHMS) | Titte  ALLINTDC MINIMUM CONNECTIONS
REV DATE DESCRIPTION BY OF 4 INPUTS. (SEE CHART) s . 70 WITH 220VAC STEP DOWN TRANSFORMER
1 5-9-2016 INITIAL RELEASE SPM SIP IDENTIFICATION - XXX VALUE Size f\ | Serial Number | ReV3
4308R-102 LF 12 102 1.0K
2 5-24-2016 ADDED VOLTAGE ACROSS CENTER TAP SPM XX Date 160715 Drawn by SPM
3 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM 24 222 22K Filename  ALLIN1DC SET.dwg Sheet 4 of 20
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A | B | C | D

DC SERVO POWER RECTIFIER WITH 110V STEP DOWN TRANSFORMER
PRIMARY SECONDARY
(110VACN) 110N-112 [ORG BLU] 24H-501 BLU 1
14 AWG
INCOMING _|RED ‘(24VACH) ALLIN1DC He/ouT1 com | 24VAC OUT FOR E-STOP AND
110VAC | BRN 24VAC (24VACN) E-STOP CNT/A2 %)XIV-I\-//E\;CTOR CIRCUIT
(110VACH) A 110H-110 | BLK BLU | 24N-502 BLU
14 AWG
110N-112A GRN| 601 GRN
83VAC @
O H ¢ [[@}ecsbLy Ly E-STOP CNTIL4 | 117VDC OUT FOR
110H-110A GRN} 602 GRN O 12205%?,” ~ | | 607 WHT/BLU VM) ALLIN1DC H2/-vM | MOTOR VOLTAGE
PN:1171 AC IN ® beout 12 AWG
CAPBRDLO
PN:10674 2
DC SERVO POWER RECTIFIER WITHOUT STEP DOWN TRANSFORMER,
DIRECT RECTIFICATION OF 110 VAC -
(110VACH) 110H-111 BLK
14 AWG
INCOMING g? @ 605 BLU (+VM) E-STOP CNT/L4 |156VVDC OUT FOR 3
110VAC H 12205%‘3/” o 607 WHT/BLU 12(©XAV)G ALLIN1IDC H2-vM |[MOTOR VOLTAGE
(H1OVACN) 110N-113 WHTF AN O ploot 12AWG SUGGESTED
14 AW/ WIRE CURRENT CAPACITY
CAPBRDLO STRANDED MTW OR EQUIVALENT
PN:10674 18 AWG - UP TO 6A
BRIDGE RECTIFIED DC MOTOR VOLTAGE 12 mg - 3£ 18 12’;
(INPUT)VAC X 1.414 = (OUTPUT)VDC 2 AWG UP TO 20A ]
1 10VAC = 156VDC REV DATE DESCRIPTION BY
1 17VAC = 165VDC 1 3-15-2016 INITIAL RELEASE DRS
120VAC = 17OVDC 2 4-15-2016 UPDATED PER GUIDELINES SPM
125VAC = 177VDC (814) 353-9256 www.centroidcnc.com
RECITFIED DC MOTOR VOLTAGE MUST CENTROID Copyright © 2016 Centroid 4
NOT EXCEED SERVO MOTOR VOLTAGE RATING Tite DC SERVO POWER RECTIFICATION
FROM INCOMING 110VAC
Size A | Serial Number |Rev 2
Date 160715 Drawn by SPM
Filename ALLIN1DC SET.dwg Sheet 5 of 20
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A

B

C | D
SUGGESTED C S O
WIRE CURRENT CAPACITY D ERVO POWER RECTIFICATION WITH 220
STRANDED MTW OR EQUIVALENT
DED MTW OR EQUI OR 440 STEP DOWN TRANSFORMER
16 AWG -UP TO 8A
14 AWG - UP TO 15A 1
12 AWG - UP TO 20A PNA0010
(220VAC) - 601 BLK
12 AWG / 0 /P 200 12 AWG
SERVO ZNR 100VAC
POWER 603 WHT/BLU PN:10675
208 CT 12 AWG g’? ® bC ouT
1 100VAC 200V, AC] & (3)|805BL (VM)  E-STOP CNT/L4);4sypc out For| |
INCOMING 0 12000uf | B 607 WHT/BLU _(-VM) ALLIN1DC H2/-VM |MOTOR VOLTAGE
220VA 230 602 BLK AN 160V = 12 AWG
24H-501 BLU 12 AWG
OVAC /\_/ 57 ,\ D2
0 24VAC E CAPBRD HIGH
0] 24N-502 BLU ?3
% 603 WHT/BLU
ﬁ =
208 T10H < 2
110VAC (27
(220VAQC) 230 110N I~ |ALLINIDC H6/OUT1 COM) 24VAC OUT FOR E-STOP
12 AWG E-STOP CNT/A2 | AND CONTACTOR CIRCUIT
16 AWG
PN:10010 601 BLK
(440VAC)
12 AWG 0 4\ 200 12 AWG
SERVO ZNR 100VAC
POWER PN:10675
603 WHT/BLU — 3
208 cT 12 AWG (D-)1 ® DC OUT
605 BLU (+tVM) E-STOP CNT/L4
100VAC 200VA + 115VDC OUT FOR
INCOMING 0 ] 00 C‘ H 12(%101“ 2 ® 607 WHT/BLU _(-VM) ALLIN1DC H2/-VM]M0T0R VOLTAGE
230 602 BLK Vi 160 - 12 AWG
440VAC E 24H-501 BLU T2 AWG T v
24
0 E 24VAC g CAPBRD HIGH
0| 24N-502 BLU g
e 603 WHT/BLU -
208 110H 5 ~ REV DATE DESCRIPTION BY
B E 110VAC %I § 1 3-15-2016 INITIAL RELEASE DRS
(440VAC) 230 110N [~ ALLIN1DC HE/OUT1 COM) 24VAC OUT FOR E-STOP 2 4152016 UPDATED PER GUIDELINES SPM
12 AWG E-STOP CNT/A2 | AND CONIGA(;‘\.I\;\%R CIRCUIT 3 5-24-2016 ADDED AC VOLTAGE ACROSS CENTER TAP SPM
(814) 353-9256 www.centroidcnc.com
C E N T R O | D Copyright © 2016 Centroid 4
Tite  DC SERVO POWER RECTIFICATION
220/440VAC STEPDOWN TRANSFORMER
Size A | Serial Number |ReV 3
Date 160715 Drawn by SPM
Filename ALLIN1DC SET.dwg Sheet 6 of 20
A B

| D




D

E-STOP CONTACTOR
W/ SNUBBER PN:14374

INVERTER 18 AWG
SPIN FORWARD [ 544 WHT (SPIN FORWARD) gjg \é\:_I-II(T M
SPIN REVERSE 545 BLK (SPIN REVERSE) — ™
FAULT RESET 541 GRN (FAULT RESET) 54 a B A
540 BLU (INVERTER COM) 540 BLU ol @ 18 AWG
INVERTER COM ol &
0-10VDC COM 22 AWG MIN. 945 VIO (RPM COMMAND COM 32
010VDC 944 BRN (RPM COMMAND me [ OO 000000000 0 0 ) 0 O OoJH6
ANALOG COM 943 WHT/BLK = 6 ] s ": s ;::I s 2 s : = “"_3 = "f = ": = % % = % LZ)
ANALOG OUT 942 WHT/GRN 2 945 VIO HO & 8 2 8 2 8 2 8 2 8 2 8 2 8 2 8 | o 8 o o
T|o O[DAC COM o o o o o o (@] =
24C-947 ORG 9|z 944 BRN - o~ ™ < o] © ~ o 5l £l o £ £
FAULT NC S O|DAC OUT GAIN = = = = = = = 2= 22 H1
24C-946 YEL Z |90 = = = = = = = 5| Ol O] 5| 6] ©
FAULT COM GROUNDED SHELD B[R [5 [ © o |9 |9 9o |© |o |9 |©o o m
GROUND cl3|7la o E -
— GND = =532 ¢} 5
LR Slo| B8 WHIBLKI )| o5 com
3 PHASE L2/S 220VAC %) 942 WHT/GRN ADG IN OFFSET
POWER IN L3 220-210 BLI (3 3 PHASE = O
GROUND [ TS POWERIN +24.803 YEL | H10 RELAYS RATED FOR 5A (NO) /3A (NC)
BRAKING RESISTOR —— SEE INVERTER MANUAL FOR 24VDC COM o] 13-16 COM AT 30 VDC/277TVAC
BRAKING RESISTOR | —WIRE SIZE & BRAKING RESISTORS [ 22AWG 1IN OFIQS
O AWM
TV (] = 15N -
3 PHASE ToN A [ (+2avD0) N of T
POWER OUT TIW { 141N a
GROUND — \FG 2avpc 1S AWG O LT ALLI N 1 DC
— | WIRE GAUGE FOR FAULT N 13 IN = REV 140527 H2
DEPENDS ON GND = INPUT NS o = o PN:11144
SEE INVERTER MANUAL SPINDLE HP NI 9-12COM Z : O
FOR POWER J§>o o 2N OPIgs w
AND 1/0 o) il
CONNECTIONS @0 o [ (L}J) *w| O
= ol11IN e
= [ﬁ] o
24C-947 ORG | .|10IN [:}-’\AANL~U) AXIS 3 FUSE
+24VDC CONNECTED TO THE ol 9Ny \I\
INPUT COMMONS WITH THE — - Sy Py P Py Py s
INPUTS PULLED DOWN TO 80 go go go go go
24VDC COMMON IS STANDARD 0%l 109 09 109 |09 |[0©
(SEE NOTE 1) \/A o? 2 Y Y Y ko COM OUT
SIP IDENTIFICATION - XXX VALUE
4308R-102 LF
XXX
RESISTOR PACK (SIP) CHART (814) 353-9256 www.centroidcnc.com
INPUTS REQUIRE 2 12, OR 24VDC CENTROID |iemeidies
INPUT SIP MARKING VALUE Q ’ ’ REV DATE DESCRIPTION BY
VOLTAGE XXX (OHMS) EXTERNAL POWER SUPPLY. POWER Title
SUPPLY FOR ALLIN1DC DRIVE CAN BE 1 3152016 INITIAL RELEASE DRS ALLIN1DC INVERTER CONTROL CIRCUIT
5 471 470 15
USED SlP RES'STOR VALUE MUST BE 2 4-15-2016 UPDATED PER GUIDELINES SPM Size A Serial Number |Rev 4
12 102 1.0K APPROPRlATE FOR INPUT VOLTAGE 3 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM
USED FOR EACH BANK OF 4 INPUTS. Date 160315 Drawn by DRS
24 222 2.2K (SEE CHART) 4 6-28-2016 CHANGED WIRE LABELS SPM [Filename  ALLIN1DC SET.dwg Sheet 7 of 20
A | B C | D




C

FLOOD PUMP CONTACTOR
W/ SNUBBER PN:14377

SEE NOTE 1 220VAG
220-217A BLK A ]-220217BLK [TT )| L1] 220-214 BLK SINGLE PHASE
FLOOD 220-218A RED 220218RED |T2 ||, L2| 220-215 BLK (9 POWER FOR
PUMP 2 = M\ = | 1| = FLOOD PUMP
MOTOR Fg T3 | L3 12 AWG
11
GND 14NO, | |13NO
A2 COIL A1| 24H-515 RED
E-STOP CONTACTOR )
SNUBBER W/ SNUBBER PN:14374 g =
PN:1819 SEE NOTE 1 S|
X | o
Q2
z
4
o
©
©
z
<
N
(24VACN) 24N-510 BRN
24VAC
POWER FOR
FLOOD PUMP
CONTACTOR COIL (24VACH)
18 AWG 5 NOTE 1 18 AWG
o o ALL CONTACTOR COILS REQUIRE A SNUBBER,
s 5 EITHER CONTACTOR MANUFACTURERS
= 2 RECOMMENDED SNAP ON SNUBBER OR
3 2 CENTROID PN:1819 EXTERNAL QUENCHARC
3 s SNUBBER.
~N N
2z - [© 0 0 0 0O 0O 0 0 00 0 0 0 0 0 0o o 0 O[H6
3 @ = = BT B = B = B = B = B =1 I =1 I S1 = o] @)
e 5 8595858585852358¢%:233:3
~] [}
O|DAC COM 22 &0 a2 3O a0 e 0 2o ek el 2le
O|DAC OUT GAN = = = = = = = 3 23l e 22
o 2 2 2 2 2 2 2 2 O] 3| O] ©
s ﬂ o o o o o o o o o
e} ®
O|ADCCOM B .
[o]ADC IN
H10 RELAYS RATED FOR 5A (NO) /3A (NC)
ol 13 -16 COM AT 30 VDC/277VAC REV DATE DESCRIPTION BY
OPTQS
ol 16 IN il 1 9-17-2015 INITIAL RELEASE DRs
o 12N ans 2 4152016 UPDATED PER GUIDELINES SPM
oft4IN e ALLIN1DC
CONTACTOR PN, BOARD DEPICTION, QUENCHARC PN:1819
ol 13 IN e REV 140527 H2 3 6-8-2016 (@B1) BECAME SNUBBER PN:1819 SPM
9-12 COM — PN:11144 | O
o OPTaS CENTROID (814) 353-9256 www.centroidcnc.com
ol 12 IN il UM O Copyright © 2016 Centroid
oft1IN TSy Title
10 IN 7] AXIS 3 FUSE
o%:kwww ALLIN1DC 1 PHASE FLOOD PUMP CIRCUIT
9IN \/\
ggﬁ:}}m~
(¢) (e) (o) (o) (o) (o)
19 0 0 0 9 0
go go go go go go Size A |NUMBER R6V3
09 109 109 (09 [09 [o©° DRIVE
\/\ 02 2 L2 LY LY k° COM OUT Date 150917 Drawn by 391 DRS
Filename ALLIN1DC SET.dwg Sheet 8 of 20
A B | C | D




A | B c D
FLOOD PUMP CONTACTOR
W/ SNUBBER PN:14377
SEE NOTE 1
T1 L1 T1 L1
Y R [ 7
M T2 L2 1|} 220VAC
TS\X\LS ™= . s \3/\'/3PHASEPOWER
AN 0 | FOR FLOOD PUMP
97NO 14NOy | 113NO GND = 12 AWG
95NC
98NO ‘ A2 COIL A1| 24H-515 RED
E-STOP CONTACTOR g g 96NC WA
W/ SNUBBER PN:14374
3-PHASE L org SEE NOTE 1 3 0\;533;%30
SNUBBER% e Z | :
PN:12610[ TCHYS QT
z
[
[ [aa]
1 ©
1o ©
11 z
1| T 3
1 o
1T
(24VACN) 24N-510BRN |L2 | | T2
24VAC 18 AWG M
POWER FOR L1 { ‘ } 1
FLOOD PUMP
CONTACTOR COID (24VACH)
18 AWG
g a NOTE 1
© x ALL CONTACTOR COILS REQUIRE A SNUBBER,
e © EITHER CONTACTOR MANUFACTURERS
O 5 RECOMMENDED SNAP ON SNUBBER OR
T T CENTROID PN:1819 EXTERNAL QUENCHARC
N S SNUBBER.
gmm [© 00 0 O 0 0 0 00 O 00 0 0 O O O O[H6
3 ] o= I =TI = B = B = Iy =B = B =~ = RS I [ o I 6]
HO 5 858585858350 5858 = adas
~1 [}
O|DAC COM —| Ol | O » O] 4| O 1| O ©| O] ~| O w| K H o |
O|DAC OUT GAIN = = = = = = = 3 2 e 22
o) 2 2 2 2 2 2 2 2 O| ol 0] ©
5 ﬂ o o o o o o o o o
o
O|ADC COM
OFFSET
lo|ADC IN
H10 RELAYS RATED FOR 5A (NO) /3A (NC)
ol 13-16 COM AT 30 VDC/277VAC REV DATE DESCRIPTION BY
1IN OTIQS
O M 1 12-4-2014 INITIAL RELEASE DRS
ol15IN |
141N o 2 4152016 UPDATED PER GUIDELINES SPM
ol < ALL|N1 DC
ol 131N Ly REV 140527 H2 3 6.8-2016 CONTACTOR PN, BOARD DEPICTION SPM
— PN:11144
of2-12COM ) O (814) 353-9256 troid
OPTQOS - - www.centrol (?nc.com
ol12IN W +wwm| O CENTROID Copyright © 2016 Centroid
11IN o~
& A Title
O1OIN [:] "WWL~6 AXIS 3 FUSE
ALLIN1DC 3 PHASE FLOOD PUMP CIRCUIT
9IN \I\
ngﬂ*
o9 69 [69 [69 09 [e9
ool lao lao| lao| lao| oo Size A|NUMBER Rev 3
O O O O O O DRIVE
\/\ o o o o o o COM ouT Date 151204 Drawn by 391 DRS
Filename ALLIN1DC SET.dwg Sheet 9 of 20
A B | C | D




A B c | D
SINGLE PHASE 220-215
POWER FOR
FLOOD PUMP 220-214
—GND
]
Q00O
L L L G
1.2 3
AUTOMATION
E-STOP CONTACTOR DIRECT
W/ SNUBBER PN:14374
SEE NOTE 1 NOTE 1 GS1
ALL CONTACTOR COILS REQUIRE A SNUBBER, 8:‘1' - g‘&ﬁigﬁmﬁgg TCOM
EITHER CONTACTOR MANUFACTURERS
RECOMMENDED SNAP ON SNUBBER OR .
CENTROID PN:1819 EXTERNAL QUENCHARC R{1 DDDD
SNUBBER. R10A 1 I 1 1C
10V 11234M
Q00000000
515 515A (RUN FORWARD) ’
22 AWG MIN. 22 AWG MIN.
22 AWG MIN.
N__514 (INVERTER COMMON)
gm]m [© 00 0 o O 000 0 0 O O 0 0 0 O O O[H6
3 @ = B = = I = B = B = B = B [ [ ={ RS~ o] &)
te 5 8595385858598 52358%:233:3
[~ (2]
O|DAC COM ~| O o O m| O 4| O] | O © O ~| O 0| E| | o - =
O[DAC OUT GAIN | = = = [ = = i 8 2| | 2| 2 H1
o 2 2 2 2 2 2 2 2 O| | 0| ©
O (@) (@) O (@) O (@) (@] (@) ]
o) ﬂ ®
o ©
O|ADCCOM B .
|0]ADC IN
3-PHASE| Lo
H10 RELAYS RATED FOR 5A (NO) /3A (NC) SNUBBER% m
ol 13-16 COM AT 30 VDC/277VAC PN:12610
16N OTIQS
O W
ol 151N iy REV DATE DESCRIPTION BY
ol14IN W 9 ALLI N1 DC 1 9-16-2015 INITIAL RELEASE DRS
ol 13 IN L REV 140527 H2
] : -26- UPDATED PER GUIDELINES SPM
ol9-12 COM PN:11144 w| O 2 4-26-2016
O12|N OPTQS i UM O 3 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM
111IN o~ .
O W (814) 353-9256 www.centroidcnc.com
o
(}10|N [:] L 7] AXIS 3 FUSE CENTROID Copyright © 2016 Centroid
o2 IN_ 1 b \I\ Title
(o) (o) (o) (o) (o) (o)
og og og og og og ALLIN1DC 1 PHASE TO 3 PHASE FLOOD PUMP
Ool 90| 90| 20| |0 |90 CIRCUIT
o o o o o o DRIVE
02 1Y Y2 LY LY COM OUT
size A |NUMBER Rev3
Date 151204 Drawn by DRS
Filename ALLIN1DC SET.dwg Sheet 10 of 20
A B | C | D




E-STOP CONTACTOR
W/ SNUBBER PN:14374
SEE NOTE 2
(24VACH) 24H-536 GRN _|A1 | (=~ A2 24N-502 BRN (24VACN)
22 AWG COIL 18 AWG 24VAC>POWER
2INe 2o ") Contactor
13NO | | 14NO 24H-503 RED (24VACH) coIL
T 18 AWG
L4 | ‘ | T4
L3 1L T3
SWITCH 2ND L2 || T2 ALL CONTACTOR COILS REQUIRE A SNUBBER,
PN:14369 E-STOP U ‘ LT EITHER CONTACTOR MANUFACTURERS
(IN CONTROL PANEL) PSNVYJZ%‘Q 11t RECOMMENDED SNAP ON SNUBBER OR
: CENTROID PN:1819 EXTERNAL QUENCHARC
24H-536 GRN 24H-536A RED 5 24H-509 RED 22 AWG Vs SNUBBER.
24C-901 WHT| 5 & | 24c-901A WHT IO OI 24C-902 BLK
7~ =97 iy T [© 0 000 00000000000 0 0 0 OfHE
3 o P={ = B = ) = B B~ ] = B = B = =1 I €1 = o] I &)
e ¢ 85353858535358535533:
olpaccoMm  © 2loldlo glogoaogoloae s
O|DAC OUT GAIN = = = [ . = =32 22
aqpccon ° = 3 13 13 13 13 13 /3 13°%3°°
24vDc power 'L 22AWG o ﬂ
FOR E-STOP % o]
INPUT + (+24VDC) O|ADC COM
18 AWG 0] ADG IN OFFSET
voasosveL | H10 RELAYS RATED FOR 5A (NO) /3A (NC)
5113 - 16 COM AT 30 VDC/277VAC
OPTQS
o 16 IN -
+24VDC CONNECTED TO THE 15IN _
INPUT COMMONS WITH THE 014|N L
INPUTS PULLED DOWN TO of e ALLIN1DC
24VDC COMMON IS STANDARD of13IN TSNS REV 140527 H2
(SEE NOTE 1) of2-12COM — = PN:11144 O
of12IN e wm| O
(24VDC COM) 24C-901 WHT 11 IN [ fov [?))
22 AWG 101N m}w * AXIS 3 FUSE
of 0N (@
o (- o o o on on S
A - O
o © o © O © O © o © o ©
o o o (] o (]
o o o o o o
09 109 |09 09 [09 [o° DRIVE
o2 o2 o2 o2 o2 o2 COM OUT
L CONTROLPANEL | ELECTRICALCABNET o
| E-STOP CONNECTOR | E-STOP CONNECTOR | REV DATE DESCRIPTION BY
‘ E-STOP | PN:12522 |
| Swron | | 1 9172015 INITIAL RELEASE DRS
| BLK ® BLK N 24C-902 BLK 24VDC COM o |
O[ WHT ! @ @ 24C-901 WHT ALLIN1DC H10/11 IN = 2 4-15-2016 UPDATED PER GUIDELINES SPM
‘ I L E>|J24H—536 GRN E-STOP CONTACTOR/A1 | ‘
} Ff/ GRN : 24H-509 RED ALLIN1DC H6/OUT 1 o } SIP IDENTIFICATION - XXX VALUE 3 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM
RED 4308R-102 LF
\ QJO f \ ,)?Qi ¢ (814) 353-9256 www.centroidenc.com
- — -+ - ——————————— — — — - @ C ENTROI D Copyright © 2016 Centroid
NOTE 1 RESISTOR PACK (SIP) CHART Title
INPUTS REQUIRE 5, 12, OR 24VDC VALUE ALLIN1DC 2ND E-STOP CONNECTION
EXTERNAL POWER SUPPLY. POWER| S0l | SPIARENG | ) CIRCUIT
SUPPLY FOR ALLIN1DC DRIVE CAN BE
USED. SIP RESISTOR VALUE MUST BE 5 471 470 size A | NUMBER Rev 3
APPROPRIATE FOR INPUT VOLTAGE " 102 Lok
USED FOR EACH BANK OF 4 INPUTS. ) Date 150917 Drawn by DRS
(SEE CHART) 24 222 22K [Filename  ALLIN1DC SET.dwg Sheet 1 of 20
A B C | D




A B | C | D
N RED =15 RED__ALLIN1DC H3,H4 OR H5/AXIS +
PIN 1 +5VDC RED DC SERVO & }__YEL/GRN [} < SHLD ALLINDC H3,H4 OR H5/AXIS EGND
PING AXIS 1 BLK MOTOR > ] BLK |5 (5[ BLK__ALLIN1DC H3,H4 OR H5/AXIS -
PIN 6 AXIS 2 ORG =
PIN 7 AXIS 3 RED/BLK ————————————l
PIN8  AXIS4 WHT/BLK SEE\E,gT,\'}g'T%Rg w/ = 7 WHT DBY/PIN 7
PINO  AXIS5 BLU/BLK 16' DW CABLE = 2 BLK/WHT DBO/PIN 4 |
PIN10 _ MPG X1 GRN/BLK = 3 BLU DBY/PIN 8
PIN11 __ MPG X 10 ORG/BLK 10IN-LB | PN:12872 = 4 gk'ﬁBLU gggﬁgm g |
PIN12 __ MPG X100 __ RED/WHT = [:] 5 Ve
PIN14 __ MPGLED ___ GRN/WHT L 16 IN-LB | PN:10667 = 6 B KIGRN DE9EN 3 See
PIN15 __ WHEEL+A __ BLU = 7 BLIRED BDBSPING |
PIN 16 WHEEL -A BLU/RED 29IN-LB | PN:10816 o 8 SHLD DB9/BODY
MPG PIN17 _ WHEEL+B __ GRN =) 9 .
CONNECTOR PIN 18 WHEEL -B RED/GRN 40 IN-LB PN:10935 — — — — — — — — — — — _E@DiCAﬂE PM)830
TR ——T WRECOOR — )G SERVO MOTOR WITH ENCODER
MPG CABLE PIN20 AXIS7 ORG/RED ENCODER BRAND COMPLETE CABLE PN:10694
LENGTHS PIN 21 AXIS 8 BLK/WHT
PIN22 _ 5VDC COM __ WHT
OPERATOR
: : PIN28 __ GROUND SHIELD
6 | PN:12560 ENCODER CABLE CONTROL PANEL OOoonog
10' | PN:12087 MPG CABLE (12') PN:12988 CONNECTOR |
SHLD GROUND DB9 END a svﬁ"#‘g’gg To LO0O0od
12 | PN:12988 BLKIWHT AXIS 8 e WHT/GRN F
ORG/RED AXIS 7 41 BLUWHT I pooon
. . PIN 1 = N/C T DX WHT/BLU Uoadod
14' | PN:12989 WHT/RED AXIS 6 =
BLU/BLK AXIS 5 PIN 2 = COM (BLK/RED) ° %%%%%
16' | PN:12990 WHT/BLK AXIS 4 PIN = 7\ (BLK/GRN °
RED/BLK AXIS 3 3 _ \ (BLKIGRN) () +41. ~ORG/WHT E.sTOP O0O000
ORG AXIS 2 PIN 4 = A\ (BLK/WHT) ® | I XX WHTIORG [ | Siviren 00000
’ BLK AXIS 1 PIN 5 = B\ (BLK/BLU) O GRY/WHT ~ PN:14369
ALLIN1DC [ WHT 5VDC COM PIN 6 = Z (GRN) O - B0 |
MPG %%%%%%%%%%}[ BLU WHEEL +A - PIN 7 = A (WHT O 4 WHT/GRY E-STOP FEEDRATE
CONNECTOR = BLU/RED _ WHEEL -A =A( ) O 4 o
| RN WHEEL +B PIN 8 = B (BLU) o il
RED/GRN WHEEL -B PIN 9 = +5VDC (RED
GRN/BLK MPG X 1 ( ) ® ©) OPTIONAL
ORG/BLK MPG X 10
RED/WHT MPG X 100 CABLE SIDE OPERATOR
GRN/WHT MPG LED oa| ALLIN1DC CONTROL
RED +5VDC lnal OPERATOR PANEL
laof CONTROL PANEL .
CH CONNECTOR PN:11077
WHT POWER CABLE PN:13106 OPERATOR
RED COM BLK (8/DC COM) BLK 24C-902 BLK 24VDC COM CONTROL
BLK GRN GND GRN 24C-901 WHT _ALLINTDC H10/11 IN PANEL
BLU / O®@2 GND 50 (_ﬁ 2VD)C) BLU [_24H-536 GRN __E-STOP CONTACTOR/A1| E-STOP
GRN © 2Vam (COM) BLK 24H-509 RED ___ALLIN1DC HB/OUT 1 CABLE
SHLD 12V YEL (+12VDC) YEL E-STOP PN:12522
OPTIONAL PROBE CONNECTOR CONNECTOR
PROBE +5v =y RED (+5VDC) RED
CABLE BLK
PN:11211 WHT
GRN (814) 353-9256 www.centroidcnc.com
RED C ENTROI D Copyright © 2016 Centroid
Jd
- REV DATE DESCRIPTION gy | Title
BLU |9 ALLIN1DC CABLES
HLD 1 9-17-2015 INITIAL RELEASE DRS
S tmd| ALLIN1DC Size A | NUMBER Rev 3
PROBE 2 4-26-2016 UPDATED PER GUIDELINES SPM
CONNECTOR Date 150917 Drawn by 391 DRS
3 6-8-2016 CHANGES TO STANDARD SPM [FEilename  ALLIN1DC SET.dwg Sheet 12 of 20
A B C | D




A B C D
OPERATORS
CONTROL PANEL (24VACH)
18 AWG
PN:11077 24VAC POWER a
FOR E-STOP L
CONTACTOR o
OOt coi 24VACN 3
(ooooo| 18 AWG :
S NOTE 2
D D D D D ALL CONTACTOR COILS REQUIRE A SNUBBER,
zZ EITHER CONTACTOR MANUFACTURERS
SRR e-stor conracton ZMSORED CECCMENDED St o SzBER o8
NI wi SNSUEBEB’I\E‘(I;TPEN:214374 % BRI
poogd z g, B 0 0000000000000 0000 O
OOoodd M| oAzl H95 £ P = = I = = e = I = B = =1 Y = >
Z Sk =) =) =) =) =) =) =) ©
Dooon x 21NC |4 22NC olpaccom  © 23 23 93 3o o323 9EEsee
21 D 2
OOt g 13NO | || 14NO gDACOUT o 'é 'é 'é 'é 'é 'g 'g %OO(':_;BO
RN s L4 T4 o ﬂ
|||
5 1|0 o
E-STOP FEEDRATE N
(R ) L ‘ 2 olADcCcOM B . @
O (o) L, T 0]ADC IN
= L1 | T 24-803 YEL H10 RELAYS RATED FOR 5A (NO) /3A (NC)
5 g i (1+ §‘L‘C3§ ) '\, 15113 - 16 COM AT 30 VDC/277VAC
i <= OPTQS
GRN/WHT - =< ETYY |
> _WHT/GRN = N A
WHTBLU Fo T —— oft5IN M
X BLUWHT_F5 CONTROL PANEL o4 N wl® [ ALLl N 1 DC
Z CABLE CONNECTOR ol 13 IN i 5 REV 140527 H2
ORG/WHT |- 24VDC POWER 9-12 COM — =z PN:11144 | O
><_WHT/ORG |- FOR E-STOP ¥ © OPTQS L
1 INPUT — ol12IN ml W O
E-STOP _ 24C-901 WHT 11 IN
WHT/GRY SWITCH = NNl "\MNLME
GRY/WHT PN:14369 [o]10) ol 10N m] L AXIS 3 FUSE
Ol
8 < (}%9 IN : A \I\
RED/BLU SIN — — S Q) Q) (o) (o) (o)
>xX_BLU/RED N < og og og og og og
O (@] (@] (@] (@] (@]
8(.’) og og og og og og DRIVE
SHLD o <§( \/\ o o o o o o COM OUT
ao a
> N
GRN/WHT Sg ALLIN1DC §N +24VDC CONNECTED TO THE REV DATE DESCRIPTION BY
X _WHT/GRN ao OPERATOR CONTROL ] INPUT COMMONS WITH THE
WHT/BLU a PANEL INPUTS PULLED DOWN TO 1 9-16-2015 INITIAL RELEASE DRS
> BLU/WHT CONNECTOR
ORG/WHT 24VDC Cosl\él\él?\lNo-lrSE §]TAN DARD 2 4-26-2016 UPDATED PER GUIDELINES SPM
< WHT/ORG ( )
SIP IDENTIFICATION - XXX VALUE 3 6-8-2016 CONTACTOR PN, BOARD DEPICTION SPM
<o WHT/GRY 24C-902 BLK 4308R-102 LF (814) 353-9256 troid
GRY/WHT 24C-901 WHT -XXX - www.centroidcnc.com
RED/BLU c|<@EI : ; gIJ24H-536 GRN CENTROID Copyright © 2016 Centroid
X _BLU/RED 24H-509 RED (24VACH)
ELECTRICAL CABINET 22 AWG RESISTOR PACK (SIP) CHART Title
E-STOP CONNECTOR
NOTE 1 VIO'\ILF;L/J\EE Sil I"V)l&l;PfING (\(/)?-ILI\;JSI,E) ALLIN1DC OPERATOR CONTROL PANEL CIRCUIT
INPUTS REQUIRE 5, 12, OR 24VDC EXTERNAL POWER
SUPPLY. POWER SUPPLY FOR ALLIN1DC DRIVE CAN BE 5 47 410 size A | NUMBER Rev 3
USED. SIP RESISTOR VALUE MUST BE APPROPRIATE FOR| |, 102 10K
INPUT VOLTAGE USED FOR EACH BANK OF 4 INPUTS. Date 150916 Drawn by DRS
(SEE CHART) 24 222 2.2K Filename  ALLIN1DC SET.dwg Sheet 13 of 20
A B C D




+24VDC CONNECTED TO THE zEmmE, [0 0 0 0 0000000000000 00 Ol
INPUT COMMONS WITH THE 6 % S| | S| N S| o S| 2| S| 0 s o S|~ S gl 9 = 9 Q
INPUTS PULLED DOWN TO B ccom 5 8%8%8%8%8%8%8%800585&
24VDC COMMON IS STANDARD olpacout  ean o 1Y I IS e e IRl 5 s e s s
(SEE NOTE 1) o > =) > > > > =) S| Ol O] 5| O © H1
° ﬂ of |o |9 |o |9 |o |o |©o o B
24VDC POWER FOR LIMIT o
o|ADC CcOM ®
SWITC_HHI\IPUTS olADE N OFFSET
— RELAYS RATED FOR 5A (NO) /3A (NC)
AT 30 VDC/277VAC
24C-580 BLK (24vDC COM) (+24VDC) +24-803 YEL V| o ooy
18 AWG 18 AWG (o 5PTOS
o8N
ol7IN [:] I H3
3RD AXIS + 24C-922 GRN [5— 24C-921 RED |, | |6 IN HL;}W*% a ALLl N1 DC EGND| O
29 AWG MIN. 3RD AXIS - 24C-920 BLK ;ﬁ/@ 24C-919 WHT L | |5 IN m} Lo w = N AXIS 3+ O
o =4 COMOPTOS e PN:11144 AXIs3-| O
2NDAXIS+  24C-918 GRN [5——— 24C917RED _ |,|4IN INEgTTO o
g L EGND
2ND AXIS - 24C-916 BLK [S——— 24C-915 WHT | [3IN m}WFV w O
1ST AXIS 24C-914 GRN 24C-913 RED 21N o
x oO—0 o -G AXIS 2 FUSE
1ST AXIS - 24C-912BLK [S——~ 24COTTWHT | o[1IN m} mi \I\
L LIMIT SWITCHES
NORMALLY CLOSED
(e} (@) (@) (@) (@) O
[e) @) [e) O O O
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ALLIN1DC User Guide

For Revisions 091117, 100316, 140317, and 140527

Updated 2-9-17

Overview

The ALLIN1DC is a three axis DC brush motor drive with an integrated PLC and motion control

processing. Centroid’s DC3I0B and MPU11 technology have been integrated into one unit to provide a highly

functional, yet compact motion control product. Communication with a host PC is performed over Ethernet.

Six encoder inputs are available for motor control or scale input. A range of motor drive currents are selectable

with jumper blocks. The integrated PLC includes 16 digital inputs, 9 relay outputs, one analog input, and one
analog output for general purpose use (see “PLC Section” for details).

Features

Function:

Motion Control Processor, PLC, and Servo Drive

Maximum number of Axes:

8

Encoder and Scale Inputs:

6 Incremental Encoders
(A, B, and Z channels)

PLC Protocol Support

PLCbus protocol up to 768in / 768 out
miniPLC protocol with 4 expansion ports

Drive Protocol Support

DriveBus Protocol

Jog Panel Protocol Support JogLink Protocol

MPG Support Differential encoder and discrete inputs (no serial
MPG support)

Control Interface: 100 Mb/s Ethernet to PC

Drive Application: DC Brush Motors

Number of Axes: 3

Current rating per axis: 6 to 15 Amps

Motor Voltage: 20 to 180 Volts

Digital PLC Inputs: 34

Digital PLC Outputs: 12

Analog Output resolution: 12 bits

Analog Input resolution: 12 bits

Dimensions (W*D*H):

16 * 8 * 5.25 inches

svn://software/hardware/ ALLIN1DC/090729/docs/ALLIN1DC_MAN.doc MRR
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Typical Connections

Devices Controlled

by PLC ogic Power|
1 Supply

Spindle Drive o
[ [ otor Power]
- @ Bl ] supply
Swiiches and Sensors| |
to PLC -
| L
- ALLIN1DC %i __{Motor |Encoder |
PC
| °
| T L
| Digitizing I = _JMaotor | Encoder | |
| Probe C N
PLC Expansion |
‘ Boards L '|
. — S = _|Motor |Encoder| | /
t C '/
| |Jog Panel [F* T i
MPG

‘ Additional Drives ‘

T i‘ Driva Driva
™ ——— Cammuricatan in HCWTJ'I:\T.MC'I.

Encoder

ENCODER
or SCALE ‘

Maotor

Logic Power Connection for Revision 100316 and Older

An ATX style PC power supply provides voltage for ALLIN1DC logic circuits. The power supply
connector may have 20 pins or 24 pins on units equipped with an ATX 2.2 compatible supply. The -5V and
+5VSB pins are not used by the ALLIN1DC, but all other pins should be checked if troubleshooting a supply
problem.

ATX 2.0 Power Connector (H14) Optional ATX 2.2 Power Connector (H14)

433V LMoo K +33V 433V 3 Moo K +33V
12V 21D 2 433V 12V 15D 2 +33V
COMMON R B COMMON COMMON Sy Y COMMON
/POWER ON 5 & 45V /POWER ON o pg 5V
COMMON Lo COMMON COMMON Tigg B COMMON
COMMON | gD £ 5V COMMON 8155 £ 5V
COMMON |55 2 COMMON COMMON o =0 2 COMMON
5V 81 50 2 POWER OK 20 5 |2 POWER OK
+5V v 13O B2 +5VSB +5V 211 pe B +5VSB
5V 20 gp v +5V 2 g v
+5V 31 55 AL +12V
COMMON 24 B 2 33V
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Logic Power Connection for Revision 140317 and Newer

Newer ALLIN1DC units regulate +3.3 VDC on board, allowing for a different power supply. The
power connector has been simplified as part of the upgrade.

The ALLIN1DC drive section is based on Centroid’s proven DC brush motor drive technology. Several

Revision 140317 Power Connector (H1)

+5V E) E
COMMON [|[=] [
CHASSIS GROUND |[=] [=)

+12V

COMMON

-12V

Servo Drive Section

built in features allow for easy integration with a variety of hardware.
Each axis can be built with a range of current ratings determined by DIP switch settings and drive
hardware. Current ratings of 6, 9, 12, and 15 amps can be provided on the ALLIN1DC. The following chart

shows the various current settings available by changing settings on DIP switch block SW1.

Drive Current Settings

Axis 0 Axis 1 Axis 2
Current Setting | Switch 1 | Switch2 | Switch3 | Switch4 | Switch 5 | Switch 6
6 OFF OFF OFF OFF OFF OFF
9 OFF ON OFF ON OFF ON
12 ON OFF ON OFF ON OFF
15 ON ON ON ON ON ON
svn://software/hardware/ ALLIN1DC/090729/docs/ALLIN1DC_MAN.doc MRR
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Additional axis drives may be connected to the ALLIN1DC through the “Drive Communication Out”
connector. LED1 status display will show the base or first axis number for the drive. For example, an
ALLIN1DC that is running as axes 2, 3, and 4 will display 2 on LED1 as long as no error codes are present.
The axis farthest from the ALLIN1DC in the communication chain will always be axis 1. Axis numbers
increase along the chain toward the ALLIN1DC. To find the axis number of a particular motor connector on
ALLIN1DC, add the base axis number to the labeling for the motor connector. If LED1 displays 2, “0+” and
“0-““ motor terminals are for motor 2, “1+” and “1-“ go to motor 3, and “2+” and “2-* go to axis 4. These axis
numbers correspond to software parameters that can be used to rearrange the order of display on the DRO.

If error codes exist, the decimal point on LED1 will light and an error number will flash. See the “LED1
Error Codes” chart for information on error codes.

Drive Communication Connection for ALLIN1DC and DC1

ALLIN1DC

Drive

Communication Out

AXxis 2 - Axis 4

DC1

Drive
Communication In

Communication Out

Drive

svn://software/hardware/ ALLIN1DC/090729/docs/ALLIN1DC_MAN.doc
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PLC Section

The ALLIN1DC has 34 digital inputs, 12 digital outputs, one analog input, and one analog output.
Some I/0 is dedicated to a particular function. Inputs 1 through 6 are axis limit switch inputs that inhibit
motion at the hardware level. Four inputs are dedicated to supporting the digitizing probe, and 11 inputs and 3
outputs are used for MPG support. The remaining 10 configurable, optically isolated inputs and 9 fused relay
outputs are available for general purpose use. Check the “ALLIN1DC I/O Map” and “ALLIN1DC
Specifications” sections to determine I/O type and capability. Accessory boards can be connected to increase
I/O capacity. See the “PLC Expansion” section for details.

Digital Outputs

Two SPDT and 7 SPST fused outputs are available on board, as well as 3 open collector outputs
designed to connect to the MPG.

Internal Circuitry
Open Collector Output
+5 VDC
o Internal Circuitry
Internal Circuitry
Fused SPDT Output
Fused SPST Output 4.7k
Output Common Output
Output Common
NC
/\/ Qutput A NO
5V Return

Configurable Inputs

Configurable inputs are used for general purpose inputs. These inputs can be used with 5, 12, or 24
VDC sensors or switches. Compare the specifications of sensors to the “ALLIN1DC Specifications” chart to
ensure reliable operation. Inputs are arranged into banks of 4 that can be individually configured for voltage
and polarity. Resistor packs SIP1, SIP2, SIP3, and SIP4 must be changed to match the input voltage for each
bank of inputs. Sinking or sourcing operation is determined by the wiring configuration.
Internal Circuitry

Internal Circuitry 12VDC Opto Input

Configurable Input

Internal Circuitry +12 VDC

5VDC Input COMMON

+5 VDC 1.1k
4.7k
INPUT
Q N
INPUT | INPUT |
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Configurable Input Connection Examples

ALLIN 1DC Configurable Inputs
Sinking (NPN) Sensor Wiring Example

External Power Supply

| +24 VDC
L1
i +24 VDC
Pl —
| 24 COM| 10
Sensor ﬂ SIP 3
ANAN——
+24 COM 1

Sourcing (PNP) Sensor Wiring Example

External Power Supply

+24 VDC
+24 COM +24 VDC
Sensor Q

+24 COM

T

HI11

SIP Identification — XXX Indicates Value SIP Internal Wiring / Pinout

4308R- 102 |_% |%|%
-XXX
IR

RN

SIP Input Reference SIP Resistor Values
SIP Designator Related Inputs SIP Value Marking Resistor Value (Ohms) Input Voltage
SIP1 13,14,15,16 471 470 5
SIP2 9,10,11,12 102 1.0k 12
SIP3 5,6,7,8 222 2.2k 24
SIP4 1,2.3.4
Dedicated 1/0

Several inputs and outputs are dedicated to particular functions and route directly into the MPU11
processor section of the ALLINIDC. As can be seen in the “ALLIN1DC I/O Map” section, these 1/Os are
mapped after normal PLC space, and start at location 769. Probing and MPG functions use the dedicated 1/O.
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Analog Output

Four voltage output ranges are available on the analog output. A block of five DIP switches (SW3)
must be set according to the following chart to get the desired output range.

Internal Circuitry

Analog Output

+12 VDC

Analog Output

RN
1

Analog Ground

A4 DAC
-12 vDC GROUND

Analog Output Range Selection

Voltage Switch Number

Range 1 2 3 4 5
0TOS OFF | ON ON ON ON
0TO 10 OFF | ON | OFF | ON | OFF
-STOS ON ON | OFF | ON | OFF
-10 TO 10 ON | OFF | OFF | OFF | OFF

Analog Output Calculations

Analog outputs use a 12 bit digital to analog converter (DAC) to generate analog from the DAC request
sent from the PLC program. The 12 bit value allows a DAC request of 0 to 4095, which corresponds to 0 to
9.998 volts in the 0 to 10V range.

0 to 5V Range -5 to 5V Range
output voltage = DAC Request 5 output voltage = DAC Request 10)-5
4096 4096
0 to 10V Range -10 to 10V Range
output voltage = DAC Request 10 output voltage = DAC Request 20) -10
4096 4096
Analog Output Wiring

Analog outputs should be wired using a shielded twisted pair for best results. The analog output
terminal is paired with a common terminal for direct wiring of the signal, common, and shield. In most cases, it
is best to connect the shield to the common only at the ALLINIDC. Routing analog cables away from power
wires and other noise sources is also critical for good performance. See “ALLIN1DC Connections” section for
terminal locations.
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Analog Output Trim

The analog output is factory trimmed for the 0 to 10V scale. If a different output range is used, it will be
necessary to trim the output for best results. The following procedure is used to trim the analog output:

Request OV

Adjust offset POT until OV is output

Request maximum output

Adjust gain POT until maximum is output (depends on range)
Repeat steps 1-4 until readings are consistent and correct

Nk WD =

Analog Input

Like the analog output, the input has four ranges available. Set the corresponding block of five DIP
switches (SW2) according to the following chart to accept the required input range.

Internal Circuitry Equivalent

Analog Input
+12 VDC
[~
Analog Input . . >
L1
>10k
Analog Ground 12 VDC
ADC
GROUND

Analog Input Range Selection

Voltage Switch Number

Range 1 2 3 4 5
0TO S5 OFF OFF OFF X X
0TO 10 OFF ON OFF X X
-5TOS ON ON OFF X X
-10TO 10 ON ON ON X X

X =don’t care
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Analog Input Calculations

The analog input uses a 12 bit analog to digital converter (ADC) to generate a digital ADC result from
an analog signal. The 12 bit result allows an ADC result of 0 to 4095, which corresponds to 0 to 9.998 volts in
the 0 to 10V range.

0 to 5V Range -5to 5V Range
ADC result = 4096 * Iréput Voltage ADC result = ( 4096 * I?gut Voltage ) +2048
0 to 10V Range -10 to 10V Range
ADC result = 3096 *|1ngut Voltage ADCresuIt=( 4096 * Iggut Voltage ) 42048
Analog Input Wiring

The analog input should be wired using a shielded twisted pair for best results. The analog input
terminal is paired with a common terminal for direct wiring of the signal, common, and shield. In most cases, it
is best to connect the shield to the common only at the ALLINIDC. Routing analog cables away from power
wires and other noise sources is also critical for good performance. See “ALLIN1DC Connections” section for
terminal locations.

Analog Input Trim

The analog input is factory trimmed for the 0 to 10V scale. If a different input range is used, it will be
necessary to trim the input for best results. The following procedure is used to trim the analog input:

Input OV in bipolar modes, or slightly above OV in unipolar modes
Adjust offset POT until the reported voltage matches the actual voltage
Input a voltage slightly below the maximum (depends on range)
Adjust gain POT until the reported voltage matches the actual voltage
Repeat steps 1-4 until readings are consistent and correct

Al
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PLC Expansion

PLC I/O expansion is possible through the four “PLC ADD” connectors. Each PLC expansion port can
accept 16 — 128 inputs, outputs, or inputs and outputs in 16 bit increments. This allows for digital I/O, DACs,
ADC:s, or other devices to be added to the system as needed.

PLC ADD 1 —4 Connector Pinouts

DATA TO EXPANSION CARD + 1 oo DATA TO EXP ANSION CARD -
DATA TOPLC+ £ [l Y] DATA TOPLC-
CLOCK ¥ 5 3 CLOCK -
T2V 7 oo BV
=Y 9 005 FI2VAND -12VRETURN *
SVRETURN * 0O 1c oo 2 SVRETURN *

==

*+12VAND -12VRETURN and 5VRETURN are connected on the ALLIN1DC
PLC Expansion Memory Assignments

PLC I/O is arranged in 16 bit groups or slots. As a general rule, slots 0-14 are used for individual I/Os
such as switches and have a programmable debounce time for the inputs. Slots 15-47 are reserved for ADCs,
DAC:s, or other devices that do not require debounce. Every device using I/O space must use space in 16 bit
multiples by reserving slots. An ALLIN1DC uses 2 slots for its inputs and 2 slots for outputs.

Assignment of I/O slots occurs in a linear fashion starting at the ALLINIDC, then “PLC ADD” port 1,
“PLC ADD” port 2, etc. In the following general example, the ALLIN1DC I/O is shown in its fixed location,
which can not be changed. Devices plugged into the “PLC ADD” ports that require debounce will be assigned
starting at the slots marked “A”, while devices that do not require debounce will start being assigned at the slots
marked “B”.

PLC Expansion Location Assignment General Example

Input Space
‘ Slat 0 ‘ Slat 1 ‘ Slat 2 ‘ Slat 3 ‘ Slat 4 ‘ Slot 5 ‘ Slot 6 ‘ /// ‘ Slot 15 ‘ Slot 16 ‘Slot 17 | Slot 18 ‘ Slot 19 ‘ // ‘Slot 47 ‘
IS i R 7 1
ALLINIDC A ALLINIDC B
Inputs Analog Input
Qutput Space
g
‘ Slat 0 ‘ Slat 1 ‘ Slat 2 ‘ Slat 3 ‘ Slat 4 ‘ Slot 5 ‘ Slot 6 ‘ ‘ Slot 15 ‘ Slot 16 ‘ Slot 17 | Slot 18 ‘ Slot 19 ‘ ‘ Slot 47 ‘
IS i R 7 1 -
ALLINIDC A ALLINIDC B
Outputs Analog Output

The remaining examples show how specific devices will map into the PLC under certain conditions.
PLC Expansion devices have a variety of memory requirements, which are summarized in the following chart
for devices used in the examples.

PLC I/O Slot Requirements

Function Input Debounce | Input Non-Debounce | Output Debounce | Ouput Non-
Slots Used Slots Used Slots Used Debounce Slots Used
Total Available 15 33 15 33
ALLIN1IDC Digital and Analog 1/0 1 1 1 1
DC3IOB as expansion | Digital and Analog I/O 4 0 4 0
PLCADDI1616 Digital /O 1 0 1 0
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| ADD4AD4DA

| Analog /O | 0| 4 | 0|

Example 2 illustrates I/O assignments on a system that has an ALLIN1DC main PLC, a DC3IOB plugged into
“PLC ADD 17, a PLCADD1616 to “PLC ADD 2”, and an ADD4AD4DA expansion card plugged into PLC
ADD 3. Note that the ADD4AD4DA is and ADC/DAC expansion card and is assigned starting at slot 16 since
it does not require debounce.

PLC Expansion Example 2
Input Space
e e
‘ Slot 0 ‘ Slot 1 ‘ Slot 2 ‘ Slot 3 ‘ Slot 4 ‘ Slot 5 ‘ Slot 6 ‘ ) ‘SIOHS ‘ Slot 16 ‘Slot 1?|Slot18 ‘ SIoHQ‘ ‘Slotal?‘
L I L I L | L I L ]
ALLINIDC DC3I0B PLCADD1616 ALLINIDC ADD4AD4DA
Qutput Space
g
| Slot 0 | Slot 1 | Slot 2 | Slot 3 | Slot 4 | Slot 5 | Slot 6 | Ny |Slot15 | Slot 16 |Slot 1?|Slot18 | S|m19| |Slot4?|
L I L I L | L I L ]
ALLINIDC DC3I0B PLCADD1616 ALLINIDC ADD4AD4DA

Example 3 shows the results of plugging an ADD4AD4DA into “PLC ADD 17, a PLCADD1616 into “PLC
ADD 2”, and a DC3IOB into “PLC ADD 3”. The location of the ADD4AD4DA expansion card /O is
unaffected since it is the only expansion device in the example that does not require debounce. The
PLCADD1616 and DC3I0B have changed locations since the PLCADD1616 is plugged into a lower number
“PLC ADD” port and is therefore assigned I/O locations before the ALLINIDC.

PLC Expansion Example 3

Input Space
{5 4
‘ Slot 0 ‘ Slot 1 ‘ Slot 2 ‘ Slot 3 ‘ Slot 4 ‘ Slot 5 ‘ Slot 6 ‘ ) ‘Slot 15 ‘ Slot 16 ‘Slot 17 | Slot 18 ‘ Slot 19‘ ‘Slot 4?‘
L ] L 1 L ] L ] L ]
ALLIN1IDC | DC3I0B ALLIN1DC ADD4AD4DA
PLCADD1616
QOutput Space
g
‘ Slot 0 ‘ Slot 1 ‘ Slot 2 ‘ Slot 3 ‘ Slot 4 ‘ Slot 5 ‘ Slot 6 ‘ // ‘Slot 15 ‘ Slot 16 ‘Slot 17 | Slot 18 ‘ Slot 19 ‘ ‘Slot 47 ‘
L |1 1 L | L I L |
ALLINIDC | DC3I0B ALLIN1DC ADD4AD4DA
PLCADD1616
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ALLIN1DC 1I/0 Map

Input Specification Input Location Output Specification Output Location
Number Function Type Connector | Pin Number Function Type Connector Pin
1 Axis Limit 0- Configurable HI11 1 1 General Purpose Relay SPST H6 1,2
2 Axis Limit 0+ Configurable HI1 2 2 General Purpose Relay SPST H6 34
3 Axis Limit 1- Configurable HI11 3 3 General Purpose Relay SPST H6 5,6
4 Axis Limit 1+ Configurable HI1 4 4 General Purpose Relay SPST H6 7,8
5 Axis Limit 2- Configurable HI11 6 5 General Purpose Relay SPST H6 9,10
6 Axis Limit 2+ Configurable HI1 7 6 General Purpose Relay SPST H6 11,12
7 General Purpose Configurable H11 8 7 General Purpose Relay SPST H6 13,14
8 General Purpose Configurable HI1 9 8 General Purpose Relay SPDT Hé6 15,16,17
9 General Purpose Configurable H10 1 9 General Purpose Relay SPDT H6 18,19,20
10 General Purpose Configurable H10 2
11 General Purpose Configurable H10 3
12 General Purpose Configurable H10 4
13 General Purpose Configurable H10 6
14 General Purpose Configurable H10 7
15 General Purpose Configurable HI10 8
16 General Purpose Configurable H10 9
241-252 Analog in 12 bit ADC HY 1 241-252 Analog out 12 bit DAC H9 6
253-256 Forced to 0 253-256 Forced to 0
769 Mechanical Probe 12VDC Opto H13 6 769 MPG LED Open Collector H19 17
770 DSP Probe 12VDC Opto H13 4 770 MPG Aux 1 Open Collector H19 19
771 Probe Detect 12VDC Opto H13 771 MPG Aux 2 Open Collector H19 21
772 Probe Auxiliary 12VDC Opto H13 10
773 MPG x1 5VDC H19 9
774 MPG x10 5VDC H19
775 MPG x100 5VDC HI19 13
776 MPG Axis 1 5VDC H19
777 MPG Axis 2 5VDC H19 6
778 MPG Axis 3 5VDC H19
779 MPG Axis 4 5VDC H19 10
780 MPG Axis 5 5VDC H19 12
781 MPG Axis 6 5VDC H19 14
782 MPG Axis 7 5VDC H19 16
783 MPG Axis 8 5VDC HI19 18
784 MPG Aux 1 5VDC HI19 15
785 MPG Aux 2 5VDC H19 20
786 MPG Aux 3 5VDC H19 22

*Open Collector outputs are pulled up to 5V

*5 VDC inputs are not isolated
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ALLIN1DC Specifications

Characteristic Min. Typ. Max. Unit
3.3 Volt Supply Current 1.9 - - A

5 Volt Supply Current 2.4 - - A

12 Volt Supply Current 0.5 - - A
-12 Volt Supply Current 0.1 - - A
Input Pullup Voltage (Vinp) 4 - 30 VDC
Input On Voltage Vinp-1.25 - - VDC
Input Off Voltage - - 1.25 VDC
Relay Output Current 0.1 - 10 A @ 125VAC
Relay Output Current 0.1 - 5 A @30VDC
Open Collector Output Current - 10 90 mA
Open Collector Output Voltage - 5 5 VDC
Input Operating current 9 11 15 mA
Motor Output Current Settings 6 12 15 A
Motor Supply Voltage 20 115 180 VDC
Analog Output Current 0 1 10 mA
Analog Output Voltage -10 - 10 \
Analog Output Resolution - 12 - bits
Analog Output Error - <0.2 - %
Analog Input Current - - 1 mA
Analog Input Voltage -10 - 10 \
Analog Input Resolution - 12 - bits
Analog Input Error - <0.1 - %
PLC ADD Port 5V Current Output* 0 - 0.5 A
PLC ADD Port 12V Current Output* 0 - 1 A
PLC ADD Port -12V Current Output* 0 - 1 A
Encoder channel input low 0 - 0.5 \Y%
Encoder channel input high 3.5 - 5 \
Encoder input frequency low speed (per channel)** 0 - 1200 khz
Encoder input frequency high speed (per channel)** 0 - 6000 khz
Size: 16 * 8 * 5.25 (W*¥D*H) Inches

*PLC ADD Port Current is a total for all 4 ports in any combination. Voltage drop may increase too much beyond this rating,
requiring external power wiring to the expansion boards.

**FPGA Firmware versions below 0.56 limited encoder input frequency to 800khz.

**See parameter 323 for switching to low speed filter on MPU11 FPGA versions 0.59 and newer.
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LED1 Error Codes

Error
Number Meaning Cause Corrective Action
1 Power Failure (revision the logic power supply is Check power supply wiring (the grey wire and AC
100316 and earlier) indicating to the ALLIN1DC input in particular), replace power supply
that it is operating out of
specification
2 15A Not Available current selection switches on Select 12A or lower current settings or use a high
any axis are set to 15A, but the power ALLINIDC
drive is not equipped with the
appropriate FETs for long term
use at 15A, so the drive will
drop back to 12A
3 Null Error the self adjust routine has Send the drive back for repair. There is likely an
detected too large an offset on internal failure causing the large offset
the current feedback
4 Limit Tripped any limit switch is tripped move away from the limit, check limit switch

wiring, or use the limit defeat switches if a limit
switch is not required
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ALLIN1DC Troubleshooting

Symptom

Possible Cause

Corrective Action

All status LEDs out

Logic power not applied

Measure AC coming into power
supply, correct wiring or supply
problems

5,3.3,12,0r-12 LED out

Power supply or
connection problem

Measure AC coming into power
supply, correct wiring or supply
problems

AN +12V or AN -12V
LED out

Analog section power
loss

If other power LEDs are lit, the
analog section has probably been
damaged by incorrect connection,
return for repair

FPGA LED not lit MPU11 not ready Wait for MPU11 to start and enter
run mode
Internal Fault Return for repair
DSP LED not lit MPUI11 is booting up Wait for MPU11 to detect hardware
and start run mode
DSP DEBUG LED MPU11 is detecting Wait for MPU11 to detect hardware
flashing fast hardware and start run mode
DSP DEBUG LED New drive protocols None

flashing one time per
second

active

DSP DEBUG LED
flashing two times per
second

Legacy drive protocols
active

Internal fault, only new protocols
should be in use, return for repair

Encoder connection bad

Bad encoder or wiring

Check or replace encoder and cable

Return not connected

Connect return line. If the encoder
is not powered by ALLIN1DC's
+5V, this is sometimes overlooked.

DF LED out Motion control processor | Start software, wait for the main
section hasn't booted up screen to load
"Servo Power Removed" | Restart system to reset runaway or
due to fault other serious fault condition

PLC OK LED out Motion control processor | Start software, wait for the main

section hasn't booted up

screen to load

LEDI1 display flashing
with decimal point lit

An error condition has
been detected

See the "LED1 Error Codes" section
for details on the error

LEDs on, but motor
doesn't run

Axis Fuse blown

Check fuses with a meter, replace as
necessary

Limits tripped

Check limit switch wiring or pull up
the limit defeat switches

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.

9023 PLC Communication
Out Fault (Fiber 1)

Revision 100316 and
older: The power supply
may have lowered
"Power OK" (grey wire)
momentarily.

Change power supply.
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Probe +12V

Probe +12V

Probe +12V Return
Probe +12V Return
ssis

Chassis
N/C

Data to Jog Panel -
Data to Jog Panel +
Data from Jog Panel -
Data from Jog Panel +

+5V Return
MPG Axis 1
MPG Axis 2
MPG Axis 3
MPG Axis 4
MPG Axis 5
MPG Axis 6
MPG Axis 7
MPG Axis 8
MPG AUX In 2
MPG AUX In 3
Chassis

o

ooooooooooao

L

Probe AUX Input
Probe Detect Input
DSP Mechanical Input
DSP Probe Input
Chassis

N/C
+5V Return
+5V

MPG Wheel +B
MPG Wheel -B
MPG Wheel +A
MPG Wheel -A
MPG x1

MPG x10

MPG x100

MPG AUX In 1
MPG LED
MPG AUX Out |
MPG AUX Out 2
+5V

ALLIN1DC Connections

DAC Ground
DAC Output

ADC Ground
ADC Input

Common 13-16
Input 16

Input 15
Input 14

Input 13
Common 9-12
Input 12

Input 11
Input 10

Input 9

Common 5-8
Input 8
Input 7
Input 6
Input 5

Common 1-4
Input 4
Input 3
Input 2
Input 1

2+ Limit Defeat
2- Limit Defeat
1+ Limit Defeat
1- Limit Defeat
0- Limit Defeat
0+ Limit Defeat

Ethernet

PLC Expansion 4

PLC Expansion 3

PLC Expansion 2

PLC Expansion 1

ST §§
ST\ £
- GAIN NN NN OFFSET
I ADC
i SETTINGS
0 £ -12AN
i 7 +12AN
0
0 GAIN
0
Pinl DAC
SETTINGS
M| OFFSET
0
0
0
0
i o
I @
0 =
0
0 W
Pin |
2
g
-y L
0 2
I @
I 3
]
!
] -
i z
I U
0|
Pin 1
B
[ RPAY
g -2V
(T FPGA OK
7 DSP OK
£ DSP DEBUG
£ PLCOK
T £ DF
O

00 00 00 00 O 00 00 00O 00O
P PP PR EE P P EF 2F 2 ELE
S5 55 55 €5 55 €S SE SE5 S5E 35
EE EE EE EE EE SE ES EEEEEE
ZZ 00 00 ER 00 0o 2% mew o0 ©
Q Q Q Q Q Q Q Qzz QzZz
=] =] =] ] =] =} =} oo Nn oonN
£ £ £ £ £ £ £ £ £
":I:I:I:I:I:I:I:I:I:I:I:I:I:I:I

0
0
0
0
L0

LED1
Pa—y

Status Display

Drive Communication Out

Pin |

91€00T

O

JAINITTY

Uonoautio) Addng 1omog X LV

Motor Ground

Motor Voltage

Chassis Ground

Motor 2+

Motor 2-

Chassis Ground

Chassis Ground

Motor 1+

Motor 1-

Chassis Ground

Chassis Ground

Motor 0+

Motor 0 -

Chassis Ground

N/C

+5V Return
-Index

-B

<|+B
= +5V

+Index
+A

XL O 2AHa
X1 1n0 2ALQ
=X O Al

Note: Revision 140317 and newer will have a 6 pin connector in place of the ATX power connector, but is otherwise equivalent.
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ALLIN1DC Mounting Footprint

2.0"
(50mm) 8.000"
Minimum clearance (203.2mm) 7.250"
from fan outlet (184.2mm)
Top
O
[0 T U
M N
0
H % Air Flow
0
0
N
0
0
0
0
0 o
0
0
0
0| g
v
0 g
0
0
0
H g
0
0
0
0 | U
=
16.000" =
(406.4mm) =
= 1.0"
15.625" = y
(396.9mm) = (25mm)

Minimum clearance from PCB

9T€00T
JATINITTY

© 1.0"
1.0" (25mm)

N (25mm) Minimum clearance from PCB
Minimum clearance from PCB
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