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»> Chapter ll Introduction

1.1 Product Introduction

Digitaldream CNC has engaged in the Numerical control industry for 10years,

specialized in the research, development and production of various CNC controller systems with
high quality and high reliability. We produce the Brushless DC motor, Stepper motor driver, and

also 1 to 6 aixs CNC motion controllers.
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EC300VS5 is the 6 axis motion controller spend 4 years to design.This controller’s
control cycle is 2ms. The maximum pulse frequency of each axis is 300KHz. The highest
division is 256.The highest current is 6A.

EC300VS5 support Mach3 software and serial port MPG, through ethernet to
communicate with computer.

EC300VS5 motion controller adopts the ARM design framework. The ARM design
includes communication,codeanalytic, underlying algorithm and pulse gerneration. Rational
design, reliablecontrol, convenient operation.

This manual introduces operation, connection and usage schedule of our professional
motion controller for engraving machine. Through a lot of the drawing the users can learn

quickly how to use this motion controller.

1.2 Products specification

6 Support EtherNET;
6 12ports input interface for ordinary digital data;

é 10 ports output interface for ordinary digital data;
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é 1 port 0-10V spindle speed analog output interface;

6 can support 6 axis stepper systems,300KHz pulse output for every axis;

6 ARM motion control chip;

é Compatible with MPG input, support stardand MPG & the digital display MPG of

our company .

1.3Products Appearance and size

EC300V5 motion controller is with the plastic shell structure. The controller appearance as

"uonodnponuy 1193deyH)

the Figure 1-1 show: The products overall size is 171mm*106mm*20.5mm; Install size is

116mm*119mm

Figurel-1.  EC300V5 front appearance and size
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119mm

116mm
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Figurel-2.  Install size

1.4substantival explanation

When operate the EC300V5,where will be a lot of English abbreviation,now we list all of
them for your kindly references:

FRO:Feedingadjust:During the operating process,the F value already set,and need to
adjust the current feeding speed, then we can adjust FRO value to realize it.

SRO: Spindle speed adjust: During the operating process, the S value already set, and need
to adjust the current spindle speed, then we can adjust SRO value to realize it :

Current Speed S#=setting S*SRO.

SRI:speed adjust manually

During the operating process,as the manual speed already set,and we need to adjust the

current speed,and impossible to fix the value during it is working,then we can revise the SRJ
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value to realize it.

Current manual speed FS#=Setting manual speed*SRJ.

F:Feedingspeed,the unit is mm/min.For example F=200,means every minute feeding
2000mm.

S: Spindle Speed. Unit is rad/min.For example S=20000,means 20000 revolution/Minute.

X : X axis Coordinate,Y :Y axis Coordinate

Z :7Z axis Coordinate, A :A axis Coordinate

‘uondnpo.nuy 119dey)

1.5 Noting and Waring

function.Please environment as dry as possible. This is the icon.

Free from exposure to the electronics without waterproof

A’Wiring warning, the 10 input terminal of this equipment support the
equipment with source switch (such as Inductive proximity switch.)When using
such kind of switch, attention please: avoid the +terminal and —terminal of
power supply to connect with GND.This equipment’s analogy quantity
output terminal of spindlecontrolalos have a certain load capacity. Please avoid
this terminal connect with GND.in case that the interior components and parts be

brokendown.

A'Operation warning, Please do the security measures well when
connecting with the machine tools.The ESTOP, limit and other things must be
perfected. When comes across the emergancy, please press the ESTOP key at once

or cut off the power directly, thus avoiding the equipment damage and casualty.

AHigh voltage danger, the primary device is 24VDC power supply. Voltage

equipment.Pls pay attention to the electricity, safety when conducting the operation
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Connection

»> Chapter 2

2.1 Product connection define and method

XP+ XP- XD+ XD- YP+ YP- YD+ YD- ZP+ ZP- ZD+ ZD- AP+ AP- AD+ AD- BP+ BP- BD+ BD- CP+ CP- CD+ CD- GNDS VS0 OEOTE INI E,.
STEPPER MOTOR SPINDLE " h=

uonduUuo0)) zidydeyH)

oT9 =
CONN oTT &

M ) EC300°
\\ | J00KHz ETHERNET MACH3 CARD

1 BELESE

DigitalDream 4

SYSTEM IO ADJUST INPUT = 6
GND 24V’ COM- COMY' FHA CO- FHB SRO COM- SJR COM- IN01 GOM- INDZ COM- ING3 INO4 IND5 INOG INO7 INOS INOS IN10 IN11 IN1Z COMY

V \/ \/
2 3 4 5
Figure2-1.  Product wiring section and interface summary

As the Figure 2-1 showed,the connection of the controller includes Ethernet connection

interface, MPG interface and Power input port etc. Now we descript them in details as below.
2.2.1 Ethernet port

As shown in Figure 2-1, the position marked with 1 is the Ethernet interface, through which
the controller can be connected to the computer. The controller supports both router mode and

network cable direct connection mode. This will be described in detail in later chapters.
2.2.2 Power input port
As shown in Figure 2-2, the port marked with GND/24V/COM -/COM+, where GND/24V is

the system power interface and COM -/COM-+is the IO power interface. The power supply voltage
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range is 24V. The power supply is recommended to be no less than 5S0W. The system power supply
and 10 power supply can share a 24V switching power supply, or they can be powered separately

by two 24V switching power supplies.

2.2.3 FRO/SRO/SJR adjust interface
As shown in Figure 2-1, the interface marked with 3 is the FRO/SRO/SJR quick parameter

adjustment interface. This adjustment interface can adjust the FRO/SRO/SJR 3 parameters by
using 2 gear switches+Rotary Encoder, which is original to our company. For the wiring metho

d, refer to Figure 2-2. Among them, the potentiometer adjusts the SRO value when SRO and COM
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are short circuited, the Rotary Encoder adjusts the SJR value when SJR and COM are short circ

uited, and the Rotary Encoder adjusts the FRO value when SRO/SJR are disconnected.

SYSTEM IO ADJUST INPUT
'GND 24v' Com- comw' FHA COM- FHB SRO COM- SJR COM- INU1 COM- INOZ COM- INO3 IN04 INOS INOG INO INOS IN0S IN1(

(

ey

-
>

Figure2-2.  Product wiring section and interface summary
2.2.4 Universal input interface

As shown in Figure 2-1, the position marked with 4 is a universal input interface, which is
composed of a 4P2edg terminal and a 12P2edg terminal. The specific definition is printed on the
housing. Now, the detailed definition of the interface is described as follows.

Definition

Common terminal-
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iﬁ INO1 INPUT PINI1
=,
¢~ COM- Common terminal-
-
™ INO2 INPUT PIN2
c COM- Common terminal-—
E INO3 INPUT PIN3
(g~
o INO4 INPUT PIN4
=
)
c INO5 INPUT PIN5
INO6 INPUT PIN6
INO7 INPUT PIN7

11 INO8 INPUT PINS

12 INO9 INPUT PIN9

13 IN10 INPUT PIN10

14 IN11 INPUT PIN11

15 IN12 INPUT PIN12

16 COM+ Common+t, External supply 24V

Table 2-1. Detailed Description of Definition of General Input Interface

italDream _

e
FHB SRO COM- SJR' COM- INO1 COM- INO2 COM- INC3 INO4 INO5 INOE INOT INOS INO IN10 IN11 IN12 COM+

: - : : uarT ®)
RXD TXD GND

Figure2-3.  Wiring mode of two-wire switch
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_COM- ,—“l'GND

Figure2-4.  Wiring mode of 3-wire NPN proximity switch
2.2.5 Extended serial port
As shown in Figure 2-1, the position marked with 5 is the extended serial port position, and
the position marked with RXD/TXD/GND is the serial port receiving/serial port sending/public

ground respectively. The extended serial port can be used to extend the HMI coordinate display.
2.2.6 MPG Port
As shown in Figure 2-1, the position marked with 6 is the MPG interface. The MPG

interface is a three row DB15 interface. The interface definition is printed on the cover. Now, the

detailed definition of the interface is described as follows
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Figure2-5. sequence of MPG port

Mark definition

TX/BIN Serial port sending pin
/ B axis select pin

5V 5V power pin

A+ encoder A+

B+ encoder B+

X X axis select pin

7 7 axis select pin

100 X100 rate select pin

EP Estop

RX/CIN Serial port receiving pin/
C axis select pin

ov COM ground

A- encoder A-

B- encoder B-
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Y axis select pin

A axis select pin

10

X10 rate select pin
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Table 2-2. MPG interface define

2.2.7 Universal output port

Note: When the level switch next to the MPG interface is selected to STD, it means that the
MPG is connected to the universal MPG. At this time, PIN1 and PIN9 are the B channel selection
and C channel selection functions respectively. When the level switch is selected to NV, it means
that the MPG interface is connected to the NVMPG serial port hand pulse. At this time, PIN1 and

PINO are the serial port communication TXD/RXD functions respectively.

As shown in Fig. 2-1, the DB9 interface marked with 7 is a universal output interface. The

housing silk screen is marked OUTPUT, and the specific definition is shown in Figure 2-6. In

addition, there is an indicator on the right side of the universal output interface, and each channel

corresponds to one indicator. When the output is connected, the corresponding indicator is on.

_— 5

)

ouT9

OouT10

ouT?

ouTs

OouT5

OuUT6

OuT3

OuUT4

6

T

COM-

Figure2-6. sequence of OUTPUT port
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2.2.8 stepper motor port

As shown in Figure 2-1, the ports marked 8/9/10/11/12/13 are stepper motor control

interfaces, which respectively correspond to XYZABC axis stepper motor control signals. EC300

has a total of 4 3/4/5/6 axis products, which share a set of hardware and are limited to 3/4/5/6 axis
only in software. Each axis is a 4PIN terminal, and the maximum output frequency of each channel
1s 300K. EC300 only supports stepping motor driver with differential input signal. Refer to Table
2-3 for the definition of stepping motor interface

\[o} Mark definition

XP+ X X axis pulse signal+
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XP- X X axis pulse signal-

X X axis direction signal+

X X axis direction signal-

Y Y axis pulse signal+

Y Y axis pulse signal—

Y Y axis direction signal+

Y Y axis direction signal-

Z 7 axis pulse signal+

Z 7 axis pulse signal-

Z 7 axis direction signal+

7 Z axis direction signal-

A A axis pulse signal+

A A axis pulse signal-

A A axis direction signal+
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A axis direction signal-

B B axis pulse signal+

B B axis pulse signal-

B B axis direction signal+

B B axis direction signal-

C C axis pulse signal+

C C axis pulse signal—
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G C axis direction signal+

G C axis direction signal—

Table 2-3. Stepper driver interface define

2.2.9 Spindle Port
As shown in Figure 2-2, the port marked with 14 is the spindle control interface. The

definition of spindle control connection is shown in Table 2-3 .

definition

shared ACM/DCM

Spindle common -,

Spindle speed regulation output, regulating range 0-10V

Universal output 1, which can be configured as spindle

forward rotation

Universal output 2, which can be configured for spindle

inversion

Spindle speed feedback signal, one pulse per cycle

Table 2-4. Detailed Description Spindle Interface

OT1 can be used to control the starting and stopping of the spindle forward rotation, OT2 can
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control the starting and stopping of the spindle reverse rotation, and VSO can be used to control the
spindle speed. The configuration of the spindle will be described in detail in the following chapters.
For the connection method between the spindle control interface and the frequency converter, refer
to Figure 2-7. GNDS connects the frequency converter ACM/DCM, OT1 connects the frequency

converter FWD, OT2 connects the frequency converter REV, and VSO connects the frequency

converter AVI. INDEX can be connected to ordinary NPN type 2-wire Hall switch. Refer to Figure

2-7 for connection mode of EC300 and frequency converter

uonduUuo0)) zidydeyH)

oT9 "
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o713 =

Figure2-7.  Connection between EC300V5 and inverter
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P> Chapter 3.| Software Installation

3.1 MACHa3 Install

The following guide is based on the standard version of MACH3, including installation, regist
ration, localization, and Ethernet plugin setup. Since different versions of MACH3 may have
different installation interfaces and procedures, please refer to the interface of your own MAC
H3 software.

Please note: MACH3 software is not provided with this product.

Machllic.dat Mach3Version3. readme first.txt
043.066.exe

Figure3-1. MACHS3 soft installation

P Mach3Version3.043.066
First run the installation Mach3Version3.043.066 &« ) st aco i Into the first

page. See as Figure 3-2.
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¥elcome

Welcome to the installer for Machd Verszion:
3. 043 0BE.

It 1= strongly recommended that wou exit all
Windows programs before contimming with this
installation.

If wou hawve any other programs running, please
click Cancel, close the programs, and run this

setup again.

Otherwiza, click HNext to continue.

I Hext I [ Cancel

Figure3-2. MACHS3 installation process 1
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Click Next and then enter the page shown in Figure 3-3

License and Liability Agreement

Flease read the following license and liability agreement car

——= Hotice of Liability ————

It 15 the mature of all machine tools that they are dangerous dewices. In
order to be permitted to
run Mach3 on any machine you must agree to the following:

I agree that no one other than the owner of this machine will be, under
any cilrcumstances, responsible for the operation, safety, and use of this
machine. I agree there 15 no situation under which I would consider
ArtSoft or any of 1ts distributers to be responsible for any losses,
damages, or other misfortunes suffered through the use of this program. I
understand that software 13 wery complex, and though the authors malke
every effort to achieve a bug free enviromment, that I will hold no one
other than myself responszible for mistakes, errors, material loss,

(]

l@} I agree to the terms of this license agreement
O I do not agree to the terms of this licensze agreement

< Back ] I Hext > l [ Cancel

Figure3-3.  installation process 2

Select I agree and click Next, See as Figure 3-4.
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Installation Folder
Where would wou like Machs to be insztalled?

o

The software will be installed in the folder listed below. 1t is recomended
that wou usze the liszted folder but wou are welcome to zelact a different
location, either type in a new path, or click Change to browse for an
existing folder.

Install Machd to:

Space required: 40.T7 ME
Space available on selected driwe: 14.64 GE

< Back ] I Hext I [ Cancel

Figure3-4. MACHS3 installation process 3

Select the installation path, click Next (it can be installed on any disk, and recommended
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to install the C drive or the D drive) See as Figure 3-5

Select Fackages
Flease select the program features that you want to install.

Program Features:

Installs the Farallel Fort Driwver.
Wizards Thiz is not needed for external
[w] %ML = motion control dewices.

[ ] LaryCam [ 325 EB )

[#-|v] Sereen zets

Total space required: 40.T7 ME

< Back ] I Hext > I [ Cancel

Figure3-5. MACHS3 installation process 4

Click Next until completion. Then restart the computer.
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3.2 EC300VS5 Plug-in installation

DIGITALDREAM
Copy the file DIGITALDREAM.dII 202209204l ¢, X:\Mach3\Pluglns, X is the disk

where the soft is installed.

3.3 IP Setting

EC300V5 supports fixed IP and router connection. Under fixed IP, please set the local IP
to 192.168.4. X (X=7~254) and turn off the firewall

In router mode, please set the address of the router to 192.168.4.1
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»>» Chapter 4.‘ Setting of software

4.1 Open software

Mill
thiEA
Double-click the mach3mill

Enter mach3 software. Pop-up the plug-in dialog box. See as Figure 4-1.

o

Your system Is showing more than one control device

Please pick the one you would like this profile to use.
" Normal Printer port Operation.

DIGITALDREAM_20220920-DigitalDream-P!|

No Device

)
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No Deavice

TN Y

Mo Device

I Dont ask me this again OK

Figure4-1.  Plugin selection dialog

Choose our plugin DIGITALDREAM. Then press OK. If you do not want to the dialog box
appear again next time, you can select Don’t ask me this again .If the connection is successful, the
connection indicator light (blue light) will be on. On the plugin page, you can see the connection

device (config ->config plugins ->DIGITALDREAM CONFIG). See as Figure4-2.
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Device Infao Performance
Serious:  Nv serious Axis: & v MNV-MPG
Model: LAN5160 Freq: 300K [ standard-MPG
Link: Ethernet
Serial Mo:  MMSwidZa Config Maotor Driver

Firrmware: 0.0.0,1

Copyright DigitalDream software @2020 - ver 1.0.5

Figure4-2.  connect successfully

4.2 Software Common settings

4.2.1 Check EC300VS5 plugin

Click config plugins to input PluginConfig,you can seeEC300V5. See as Figure4-4.

Hach3 CNC Licenszed To: NaoA#NTd #Eonar

File PMS0#¥:8 Function Cfg' s V¥iew Wirards Operator FlugIn Controel Help

Select Native Units ) a2y |  Tool Path (Alt4) | Offsets (Alt5) | Setti

Ports and Fins=

Motor Tuning
General Config. ..
Swztem Hotkeys
Homing/Limits
TaolFath

Slave Axis
Bacldash
Fixtures. ...

ToolTable. .. ..

Config Flugins=
Spindle Pullews. .
Safe T Setup..
Sawve Settings. .

Fi lE:lNu File Loaded.

Figure4-3.  Input Config plugins
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Enabled Flugln Name

DIGITALDREAM _20220920-DigitalDream-Plugln-...
Flash-FlashScreen-SWF-Plugln-A.Fenerty--B.-Bar... | CONFIG

PrinterScope-Port-Scope-1.00.046 COMFIG

ef
e

I * JoyStick-JoyStick-Plugln--Art-Fenerty-Ver-1.0a COMFIG
4
x TurnDiags-Turn-Diags-1.00.1 CONFIG
o

Video---B.Barker-Ver-1.0 COMNFIG

e wr = e— m
~
W W
R R R A O T T N TR —— e .

L _____ ) x|

Figure4-4. LANS5160 Plugin

4.2.2 Motor operating parameters setting
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“Mach3 CNC Licensed To: Maokt# =41

File Wil Function Cfg's View Wizards Operator PlugIn Control Help

Select Mative Units

——==  Ports and Pins

General Config...

System Hotkeys

Homing,Limits

ToolPath
Slave Axis
Backlash
Fixtures....
ToolTable.....
Config Plugins
Spindle Pulleys..
Safe_7 Setup..
Save Settings..

i (aIt-2) | Tool Path (Alt-4) | Offsets (Alt-5) | Settings (Alt-6

FﬂE‘:INU File Loaded.

Figure4-5.  Motor operating parameter setting menu entry

See as Figure 4-5.From submenu “motor tuning” of the menu “config” into the motor

parameter settings dialog. See as Figure 4-6
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w Axis Selection
= X - AXIS MOTOR MOVEMENT PROFILE e
a 375 X Axis
H _g 3375
c 300 Y A
5 XI5
A - 2625
o 225 Z Axis
m B 1875 Q
£ 150 A Bads
CD Z 1125
o > 375 $
° o
- o 02 0.4 08 0.8 1 12 1.4 16 1.8 2 f |
: Time in Seconds
()=} B EECE
Accel i
c Velodty Acceleration StepPulse  Dir Pulse |
Steps per In's or mm's per min.  in's or mm's/sec/sec G's i-5us 0-5
C [2000 [120 B [o.0103607 [0 CHl Cancel | oK |
c Figure4-6.  Motor operating parameter settings dialog
(o .
2 The parameters are defined as follows:
2 Steps per: Pulse equivalent ,it is number of pulses required with axial movement 1mm, This

can be calculated by lead screw pitch and motor drive segment. Such as pitch 2.5mm,2-phase

motor 8 segments, Calculation method is 8%200/2.5=640.
Velocity: The speed is the axial velocity, Units is mm/s, Recommended settings 1500.
Acceleration: Units is mm/s2, Recommended settings 200.
Step Pulse: Step Pulse Cannot be set, it’s 2.5us in default.
Dir Pulse: . Dir Pulse Cannot be set, it’s 2.5us in default.
Attention: The parameters for each axis is not necessarily the same, To select the axis,
and then set parameters. You should click “SAVE AXIS SETTINGS” After setting.

4.2.3 Port Settings
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Mach3 CNC' Licensed To: MaoAt#y 4L

(ol Function Cfg's View Wizards Operator PlugIn Contral Help

Py Select Native Units

&
Motor Tuning
General Config...
System Hotkeys
Homing/Limits
ToolPath
Slave Axis
Backlash
Fixtures....
ToolTable
Config Plugins
Spindle Pulleys..
Safe_7 Setup..
Save Setlings..

M (AIt2) | Tool Path (Alt4) | Offsets (Alt-5) | Settings (Alt{

F‘ile:INo File Loaded.

Bowrind Ctel A0 | I |

Port setting intry

[ po— Edit = il

Figure4-7.

See as Figure 4-7, Click the sub-menu “ports and pins” of menu “Config” into Port Settings
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dialog box.

Encoder/MEG = ] Spindle Setup Mill Optiens ]
Fort Setup and Axiz Selection l Motor Outputs ] Input Signals Output Signals ]
Port #1 Port #2 MaxHC Mode -
[ Fort Ensble 3 0OR
BB it Tz [~ Max CL Mode ensbled
022378 Fort 02278 Port I~ Max HC-10 Wave Driwve
Entry in Hex 0-9 Entry in Hex 0-9 Frogram restart
Fi -9 1
LRt S Eestart 1f changed
I Sherline 1/2 Pulze mo
Kernel Speed I ModBus Inputlutput Suppo
fe ZS000Hz ¢ 35000Hz ¢ 45000Hz ¢ GO000hz I ModBus Plugln Supporte]d
(" 85000k (" 7S000Rz ¢ 100khe B[ UER [pilone s
IE t Iri Serial C
Hote: Software must be restarted and motors L ifyenet deapen o 2
kernel =speed is
wE | B A @)
Figure4-8.  Pin&Port Dialog

The sub-pages you need to set include “Motor Outputs”, “Input Signals”, “Output Signals”
and “Spindle Setup”.First Click to enter “Motor Outputs”. This page is to select the stepper motor
control pin. See as Figure4-9. You only need to check Enabled is V here.

To make the Z axis to the same direction, Z axis’s “Dir low” should be set to”\”.Other

axes’s should be set as system need.
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% Engine Configuration... Ports & Pins |E|
H Encoder /NP 5 1 Spindle Setup 1 Mill Options 1
w Fort Setup and Axiz Selection Motor Outputs Input Signals ] Output Signals 1
F Signal Enabled Step Pin¥ | Dir Pin# Dir LowAc... | Step Low ... Step Port Dir Port
X Axis of 2 3 4 4 1 1
7P Y Ais 4 4 5 o ® 1 1
= 7t S O N . S L S ES
:F. A Axis o 8 9 o . f 1 1
: B Axis x 0 0 x X 0 0
re C Axis L 0 0 L § L 0 0
) cpindle. | 1 0 4 x 1 1
-
=
we | mE | mRw |
e
(p
g Figure4-9.  Stepper motor port settings dialog
g Click Input Signals to enter the input signal setting page. We assume IN1 as the emergency
(g~

stop, IN2 as tool setting, and IN3-IN6 as the positive limit and origin of XYZA axis, as shown in

Figure 4-10.

Port Setup and Axis Selection ] Motor Qutputs  Input Signals ] Cutput Signals] EncoderfMPG's] Spindle Setup! Mill Options I

Signal Enabled | Port # | Pin Number |Active Low Emulated | HotKey |“
X ++ of 1 of x 0
X -- 4 - 1 i x 4 . 0
X Home of -1 3 of &€ 0
¥4 of E 4 of ® 0
Y -- o - 1 0 o & . 0
¥ Home of .1 4 wf 4 0
Z++ of 1 5 of ® 0
T a 1 0 x® t 4 0
Z Home o 1 5 of * 0
A+t f E 6 L 4 0
- | o [4 n 4 x n b
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this
Automated Setup of Inputs ‘

B’E Big ‘ BIFE(A)
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= Configuration... Ports & Pins *

Port Setup and Axis Selection l Motor Outputs  Input Signals l Output Signalsl EncoderfMPG'sl Spindle Setupl Mill Opticrnsl

B B ‘ RE®) |

Figure4-10.  Input Settings dialog

-2
o
=
S
2 Signal Enabled | Port # | Pin Mumber |Active Low Emulated | HotKey |“
A A-- w 1 o * 4 0
A Home of 1 6 . 4 0
m B++ ¥ 1 0 *® L 4 0
w B - w 1 o * 4 0
=N B Home ¥ 1 0 L g ¥ 0
- C+t * 1 0 g x 0
o C ¥ 1 0 * 4 0
: C Home ¥ 1 0 L g ¥ 0
m Input #1 ¥ 1 0 af o 0
c Input #2 ¥ 1 0 a g 0
ﬁ Innnt #2 o 1 n & o n v
m Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this
a Automated Setup of Inputs ‘
a=h
o
=
¢~

Port Setup and Axis Selection ] Motor Outputs  Input Signals I Output Signals ] EncoderfMPG's] Spindle Se‘iupi Mill Options
Signal Enabled | Port # | Pin Number | Active Low | Emulated | HotKey &
Input #1 x 1 ] 4 af 0
Input 2 x 1 0 x w 0
Input #3 x 1 0 x & 0
Input #4 x 1 0 x x 0
Probe of E 2 o w 0
Index i 1 1] i a ' 0
Limit Ovd | 1 0 x x 0
| EStop of 1 1 o i 27
I THC On 4 1 0 x x 0
‘ THC Up x E 0 x w 0
TH NAwn 4 1 n o o 'n ¥
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this
Automated Setup of Inputs |

e B ‘ R

Figure4-11. Estop Probe and index Setting dialog

PROBE. ESTOP and Spindle speed back index Setting see as Figure 4-11,

Click “Spindle Setup” switch to the spindle settings page. See as Figure4-12.
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I Engine Configuration.. Ports & Pins X,
|

Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals | EncoderyMPG's Spindle Setup | mill Options

~Relay Control- - ~Motor Control - | Special Functions
[~ Disable Spindle Relays ¥ Use Spindle Motor DutpL.Et [~ Use Spindle Feedback in Sync Mode
Clockwise Output # [1 il (I‘:ontrol [ Closed Loop Spindle Control
[ Step/Dir Motor
COW (M4) Output# |1 P lo2s I [1 D !0-3
Output Signal #'s 1-6 I~ Spindle Speed Averagin
= - ' |PWMBase Freq. IZOBS | P " gne
~Flood Mist Control - | -
. . Minimum JT %
[ Disable Flood/Mist relays Delay
J Mist Output # |2 1 General Parameters - - Spedial Options, Usually Off;
CW Delay Spin UP 1
Flood Quiput IS 11 . TEIRTEE [~ HotWire Heat for Jog
Output Signal #'s 1-6 CCW Delay Spin UP 1 Seconds [~ Laser Mode. freq

~ModBus Spindle - Use Step/Dir as well | CW Delay Spind DOWN |4 Seconds [~ Torch Volts Contral
[~ Enabled  Reg |64 64 - 127 |CCW Delay Spin DOWN | Seconds || I~ Torch Auto OFf

Max ADC 116380 [ Immediate Relay off before delay

Figure4-12. Spindle Settings dialog
Here we can configure the spindle rotates CW. Reverse CCW. Mist. Flood pin, See as

Figure4-13, They have been configured as 1. 2. 3. 4. Corresponding to output#1~output#4 in
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Figure4-14.output#1~output#6 in Output Signal Setup dialog can be Configured into these 4
signals. Here we only configure CW \MIST\FLOOD. They are M3\M7 and M8 in G-code file.

CW is controlled by OUT1 and MIST is controlled by OUT2 and Flood is controlled by OUT3.
Here we note correspondence between 2 page. Please select “use spindle motor output” if required
PWM speed spindle. And select “ PWM Control”. Our PWM pin fixedly on stepper motor config

page see as figure 4-9.

| Engine Configuration... Ports 8 Pins X,
I

Port Setup and Axis Selection | Motor Qutputs | Input Signals  Output Signals | Encader/MPG's | Spindle Setup | Mill Optians
P p put Sig P P P

Signal Enabled | Paort # | Pin Number | Active Low | 2
Digit Trig 4 1 0 x
Enable1 L 4 1 0 o
Enable2 x 1 0 o
Enable3 x 1 0 w
Enabled x 1 lo |u
Enables 4 1 0 o
Enable 4 1 0 x
Output #1 o 2 1 4
Output #2 of 2 2 k4
Qutput #3 o 2 . 3 K
Output #4 x 1 ] k4 &
Pins 2 -9, 1, 14, 16, and 17 are output pins. No other pin numbers should be

we | ms | wme |

Figure4-13. Spindle setting corresponds to the output configuration
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MPG Setting

Open the plug-in page. Path Config ->Config plugin ->DIGITALDREAM CONFIG

Plugln Control and Activation pe

Enabled Plugln Name Config

of DIGITALDREAM 20220920-DigitalDream-Pluglin-... .CONFIG
ef Flash-FlashScreen-SWF-Plugln-A.Fenerty-- CONFIG
¥ JoyStick-JoyStick-Plugln--Art-Fenerty-Ver-1.0a CONFIG
¥ PrinterScope-Port-Scope-1.00.046 COMFIG
¥ TurnDiags-Turn-Diags-1.00.1 CONFIG
of Video---B.Barker-Ver-1.0 CONFIG

>

QK |

Figure4-14. Open the plug-in page

On the plug-in page, you can select the serial port MPG and the standard MPG.. NV-MPG is

the serial port MPG of our company, and Standard MPG is the standard MPG..

I-'f:_::'_: n Control and Activation

Enabled | Plugln Name Config
‘ I MICITAINDDC AR 2WNAINOME DUl D e Dl ._f‘_ml.ﬂ.L.
~Device Info - ~Performance
Serious: My serious Axis: 6 ¥ Ny-MPG
Model:  LANS160 Freq: 300K [T standard s
Link: Ethernet
Serial Mo:  NMSwidZA Config Maotor Driver |
Firmware: 0.0.0.1

Copyright DigitalDream software @2020 - ver 1.0.5

OK |

Figure4-15. Select MPG Type

Check the MPG on the MPG configuration page. The path is Port&Pins ->Encoder/MPG's,

as shown in Figure 4-19. After configuration, close the window to use the MPG normally
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Port Setup and Axis Selection | Maotor Outputsl Input Signalsl Qutput Signals Encoder/MPG's | Spindle Setupl il Optionsl

Figure4-16. Check MPG

w Signal Enabled A -Port # A -Pin # B -Part # B -Pin # Counts/Unit | Velocity
! Encaderl 0 0 0 L] 1.000000 100.000000
= x
Encoder2 ] ] ] 1] 1.000000 100.000000
N X
1 Encader3 0 0 0 ] 1.000000 100.000000
- x
Encoderd 0 0 0 1] 1.000000 100.000000
i o MPG #1 ¢ 0 0 0 1] 1.000000 100.000000
= .
m MPG #2 ] ] ] 1] 1.000000 100.000000
o
c MPG #3 0 0 0 o 1.000000 100.000000
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)')‘ Chapter 5.‘ Using of software

5.1 Set Machine Coordinate system

Firstly Open the software,as the drawing 5-1 shows,at this time,the software can operate the

machine movements,but before the setting machine coordinate system,there is no connection

between the software and machine.So first step is to set the machine coordinate system.
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[® Mach3 ONC Licensed To: MaoAtEttonar

|

File Config Function Cfg's View Wizards Operator Plugin Control Help

Program Run (Alt-1) | MDI(AIt2) | Tool Path (alt4) | Offsets (Alt-5) | Settings (Alt-6) | Diagnostics (Alt-7) [Mi>G15 G1 G17 G40 G20 G20 G34 G54 G4g 633 G24 GS7

4 calc I

| -1.2750 |

Scale

_.
—

| +0.0000
= (=)

Load Wizards ] Last Wizard ]

NFS Wizards

Edit G-Code Rewind CtrlW_| Tool Information | | Fee | Sp |
Recent File single BLKARN (mm | ~ = - . . " -
Close G.Code Reverse Run__|mm | To0! — e o— i

- Load G-Code Dia. FRO
eed Hold e +0.0000
e Block Delete |m e w P B 9 & @

Flle:|No File Loaded

__ SetNextLine | M1 Optional Stop._| <£0.00004 FRO
_::ng_ Lne: @ Flood Ctrl-F__|mm Auto Tool Zero ~...6.00] RPM o
S _Run From Here | [ Dwell | | cvMode Remember | Return TR S-ov g
o I Jog ON/OFF Ctri-Alt-J | priivn. .00 SHeE e
G-Codes | M-Codes +0.000 Units/Rev 0.00 L
Histol Clear | Mach3Mill

Figure5-1. Main Screen of mach3

1. Set the machine original position switch

As our request,some machine set the original point at the coordinate positive direction,some
machines set the original point at the coordinate negative direction.Mach 3 can search out the
machine original point direction by the software setting.As the pic 5-2 shows,open Homing on the

config menu.Then as pic 5-3 shows.On this page,Home Neg is for searching for the machine
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orginal point direction, x means searching original point at negative direction; \ means searching
original points at the positive direction.As the pincture 5-3 shows,X axis’s original position is at

the negative direction,Y and Z’s original points are at the positive direction.

[
. Mach3 CNC Licensed To: MacAfECH #tkonar
File [Config| Function Cfg's  View Wizards Operator  Plugln Contral Help

Select Native Units ings (Alt-6) | Diagnostics (AIt-7) |wi=Gis G1 517 540 G20 G50 Go4 G54 G49 B3 G4 67

boi Path (Alt-4) | Offsets (Alt-5) |

Ports and Pins
Motor Tuning
General Config...

System Hotkeys

Homing/Limits

Slave Axis _-j 10000
Backlash | +
Fixtures.... ' . o

ToolTable.....

o
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o
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~
®
=
=
-
-
=)
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-
=
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Last Wizard |

Config Plugins

Spindle Pulleys..
Safe_7 Setup..

Saveetings Rewind Ctrl.W. |
< - N
m Recent File Single BLK Alt-N_ |
Close G-Code Reverse Run__ |

Load Wizards |
NFS Wizards |

OvelRiddeﬁ

G
Spindle CW F5 100

repio 100
Load G-Code FHO,
Feed Hold B
s Block Delete | 4t ‘;R? @ o= @
Set Next Line M1 Optional Stop. |
Line: i Flood cilF [ Auto Tool Zero ~....5.00] RPM 0
<Alt-5- Run From Here Remember | Retu Feedrate o .
I 6004, o

Bwed  NRD0IG0N
M i Spindle Speed

[|__tog oniore crriana ] st 0004 A
G-Codes | _M-Codes w.oog UnitsRev 0.00 sl

Figure5-2. Click homing of Config

Entries are in setup units.

Axis Revers.., | Soft Max| Soft Min | Slow Z... | Home ... | Home Neg | Auto Ze.. Speed %
X i 270 0 1.00 o.oo00 | X x 20
¥ 4 0 -390 1.00 0.0000 | «f 4 20
z g 0 -100.00 |1.00 00000 | of 4 20
| [a i 100.00 | -100.00 |1.00 oo000 W 4 20
| |8 4 10000  -100.00 | 1.00 00000 | ¥ 4 20
I lc a 10000  -100.00 | 1.00 0.0000 | o i 20

| G283 home location coordinates
| % A
Y

i C
OK |
2l

T
T

Figure5-3. Motor Home and Softlimits dialog

2. Set soft limits
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As Figure 5-3 shows,this page also can set machine soft limit points,Soft Max is positive
direction soft limited points,soft Min is negative direction soft limited points.The soft limited
points values is according the references to the machine coordinate system,so as this example
shows,Y and Z axis’s max value is 0,all the effective coordinate data is less than 0.As the Figure

shows,according to our current request,we set our XYZ axis soft limited points area as [0,270]

[-390,0] [-100,0].

3. Searching for machine original points

. Mach3 CNC Licensed To: MacARECH #Eonar
e Py -

lFi\e Config Function Cfg's View Wizards Operator Plugin Control Help

o
-3
o
=
N
@
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~
®
=
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-
=)
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-
=
7/

(ait6) | D

Seale I
< +10.9845 1] ./ 009
Scale I
Z. ,—'.I.'.Q....Q.Q..QﬁJ +1.0000

Radius

Correct

|| _Program Run (ait-1) | MDI(AIt-2) | Tool Path (Alt-4) | Offsets (Alt5) | ics (Alt-7) |Mil=G18 G1 617 G40 G20 G20 G34 G54 G45 G35 GA4 657

Wachine
Coord's

Load Wizards | Last Wizard _J
NFS Wizards |

File:|No File Loaded.

Edit G-Code Rewind CtrlW_|
Recent File Single BLK AN | )
Close G-Code Reverse Run |.

Feed lold Load G-Code

“Spc> Block Delete |

; Set Next Line | M1 Optianal Stop_| AR LS
Stop Line: d Flood Ctrl-F__ |mm Auto Tool Zero
SAlLSS Run From Here [ Dwell | || v mode Remember | Return TEES
R —————  — Elapsed 00:00 8,00
On/Off

C : 0.00
Z Inhibit [ Jog ONIOFF Ciri-Altd Lo MU
G-Codes | M-Codes +0.000 | = : |] 0.00

Histo Clear |2 Mach3Mill

Spindle Speed

Figure5-4. Click REF ALL HOME to HOME all axis

As Figure 5-4 shows,press REF ALL HOME at main display page,then XYZ A4 start to
search for the original points,if you need more axis’s operation,edit macro command,or press

Alt+7 into Diagnostics display page,you can search original point for every axis. Diagnostics

5.2 Set workpiece coordinate system

Because every working material is hold in different position on the machine,we need to set
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one or more workpiece coordinate system.

1. Move to current working piece 0 point

Firstly hold down the material,use keyboard or pendant to move tool tip at the 0 point,so this
0 point is the working piece 0 point,it related with the working G code file,so the user must be very
familiar to his own working G code.As our example shows,the 0 point is on the center of the

working piece surface,so we just move the tool tip to this position.

2. clear Coordinate
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As 5-5 shows,press Zero button on each axis, then clear to 0 for each axis.After operation,the

result shows as Figure 5-6.

=
® Mach3 CNC Licensed To: MaoAficiT #ionar
File Config Function Cfg's View Wizards Operator Plugin Control Help

Program Run (Alt-1) | MDI(Alt-2) | Tool Path (Alt4) | Offsets (Alt-5) | Settings (Alt-6) | Diag (Alt-7) |Mil>G15 G1 G17 G40 G20 G30 G34 GE4 G4 639 G34 GI7

+1 000

Cu m:ct

Load Wizards | Last Wizard |

__NFS5 Wizards

File:|no File Loaded

Edit G-Code Rewind CtrlW_|
Recent File Single BLK Al | ml - éu;rﬁﬁ;n  FRO "k. SRO%
Close G-Code Reverse Run | rapia 100
Load G-Code FRO
Feed Hold — ﬁ
=Spc> | Block Delete | 100 ,;RO @ ’ ﬁ‘ @
Set Next Line M1 Optional Stop |
Lne: @ Flood Ctrl-E_|mm Auto Tool Zero F—dﬁn—-—-a RPM 04
Run From Here eedrate
[Dwell | v Mode Remember | Return S-ov 0
—! Elapsed 00:00 | 500
R [__sog oworr cinany ] =i 004 HLTEE YRR
G-Codes | M-Codes +0.000 Units/Rev 0.00 | St

Figure5-5. Press Zero on each axis,all clear to 0
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@ Mach3 CNC Licensed To: MaoAcAHBonar EiE] = |
C Licensed T -

File Config Function Cfg's View Wizards Operator Plugln Contral Help

Program Run (Alt-1} | MDI(AIt-2) | Tool Path (Alt-4) | Offsets (Ait-5) | Settings (Alt-6) | Di (A7) | =615 G1 B10 617 G40 G20 B30 G34 G54 B43 G35 634 67
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Fi 19:|N0 T Load lezards | _ Last Wizard |
NFS Wizards
Edit G-Code Rewind Ctrl W _| Tool Inform | i ; [ ;
Recent File single BLK ARl | == Trm ; = T
Close G-Code Reverse Run_|m | Too! 0 oo ... om— [spmaiecwes 7o
ess i : e freeid 100 100
FeedHold | —-02dGtode | Dia.  +0.0000 =
“spc> Block Delete (M | 1y - 100 © -
Set Next Line M1 Optional Stop | M— FRO
Line- A Flood Curl-F_ |pm Auto Tool Zero 800 RPM (i}
Run From Here [ Dwell | || cv Mode Remember | Return R S-ov 0
T Elapsad 00:00 600
_On/Oft | tsiMi Spindle Speed
Zinniit |_Jog oworr crraiy_ ] Dt | )OO HEEE P
G-Codes | M-Codes +0.000 UnitsiRev 0.00 ]

Figure5-6. Main Screen after ZERO all axis

5.3 Open G code file and run

As Figure 5-7 shows,press “load G code” botton at the main page or open “Load G code” at
main menu “File”,open your G code.It displayed as Figure 5-8 showing,then press button “cycle

start” then machine start to work.
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__ Set Next Line_| M1 Optional Stop | £0.0000, FRO
tne' 0 Foodculf (m| AutoToolZero | 6.00 ] RPN 0
_Run From Here | Dwell | | cv Mode Remember | Return Feedrate v 0
e Elapsad 00:00 6.00 | -
G-Codes | M-Codes | +0.000 UnitsfRev 0.00 0

Figure5-7. Press Load G-Code and open your G code
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Figure5-8. After opening G code,press “Cycle Start” and start to work




