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»> Chapter 1) Introduction
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1.1 Product Introduction

Buy Link: 50KHz CNC USB MACH3 Interface Board 6 Axis Breakout Card

Controller

Our company is 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. .

TC-50M is the 3-6 axis motion controller we spend 4 years to design.

TC-50M support Mach3 software and standard MPG, through USB to communicate
with computer.

TC-50M motion controller adopts the ARM design framework. The ARM design
includes communication, code analytic, underlying algorithm and pulse generation. Rational
design, reliable control, 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

é Support USB;
é 10 ports photoelectric isolated input interface for ordinary digital data;

é 3 ports photoelectric isolated output interface for ordinary digital data;


http://www.ebay.com/itm/50KHz-CNC-USB-MACH3-Interface-Board-Motor-Driver-6-Axis-Breakout-Card-Controller-/252693503087
http://www.ebay.com/itm/50KHz-CNC-USB-MACH3-Interface-Board-Motor-Driver-6-Axis-Breakout-Card-Controller-/252693503087
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é 1 port 0-10V spindle speed analog output interface(can change to PWM output);

é can support 6 axis stepper systems,5S0KHz pulse output for every axis;
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6 ARM motion control chip;
6 Compatible with MPG input, support the digital display MPG (NVMPG)from

our company.

1.3 Products Appearance and size

TC-50M motion controller is with the sealed shell structure, there are 4pcs setting holes

at the button. We can fix 4pcs 4mm diameter holes at the cabinet, and install the controller into
the cabinet. The controller appearance as the Figure 1-1 and Figure 1-2 show:
The products overall size is 96mm*62mm*20mm;

The bottom install size is 50.3mm*81.4mm.
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Figurel-1.  TC-50M front appearance and size
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Figurel-2. The other side of TC-50Mand installation dimensions

1.4 substantival explanation

When operate the TC-50M,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.
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SRI:speed adjust manually

During the operating process,as the manual speed already set,and we need to adjust the
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current speed,and impossible to fix the value during it is working,then we can revise the SRJ
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 axis Coordinate

Y axis Coordinate

Z axis Coordinate

A axis Coordinate

B axis Coordinate

C axis Coordinate
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1.5 Noting and Waring

function.Please environment as dry as possible. This is the icon.
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Free from exposure to the electronics without waterproof

AWiring 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.

AOperation 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 18-32VDC power

supply. Voltage equipment.Pls pay attention to the electricity, safety when conducting

the operation
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»> Chapter 2]  Connection

2.1 Device Power supply Solution

The power supply solution in the field of the Industrial automation is always very
complicated,there is a lot of the GND,now we descript the structure of the power supply as

below:
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The power supply structure as the Figure 2-1,main power supply input and MPG module

and stepper control output module are common GND,Limited and Estop input module and

Spindle  speed adjust M3/M8/M1 module are common GND,between main power supply and
output module there are photoelectric isolation.The inputs of limited switch and Estop and so on
are Common anode, inside of the device, there is +12VDC as common+,no need to connect
external power supply. Based on the reference of output GND interface, output a 0-10V
adjustable voltage to adjust the the spindle speed,M3/M8/M10 digital output interface is
open-GND. If connect an external relay,need to output GND to refer to,and give the relay an

external power supply.
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GND — @
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Figure2-1.  Power supply structure of TC-50M
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2.2 Product connection define and method

ug DIR- cow LP D’JCOM+ CP-DIR-|

uondduuo)) ziddeyH)

6 AXIS 50KHz USB MACH3 CARD

INPUT POF‘T ) QP!NDLE

Figure2-2.  Product wiring section and interface summary

As the Figure 2-2 showed,the connection of the controller includes USB connection
interface, MPG interface, Stepper/Servo control output interface, spindle control output interface,
Estop and limited switch and tool setting input interface and so on. Now we descript them in
details as below.

2.2.1 Stepper motor control interface

As Figure 2-2 showed,No.1 terminal block is 6 axis stepper driver control output interface,
from left to right,there are X,Y,Z,A,,B,C 6 axis output, it’s common anode,the cable connection
for each axis is COM+/CP-/DIR-, COM is common+ ,CP is Pulse-, DIR is direction-.Connection

showed as Figure 2-3.COM+ connect with the SP+ and DIR+.
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omg Pin mark Axis Definition
@
-
[\) Commom-+ common anode +5V
( ) X axis Pulse output- for X axis
: X axis Directrion output- for X axis
g Y axis Pulse output- for Y axis
5 o Y axis Directrion output- for Y axis
: Z axis Pulse output- for Z axis
Z axis Directrion output- for Z axis
A axis Pulse output- for A axis
A axis Directrion output- for A axis
B axis Pulse output- for B axis
B axis Directrion output- for B axis
C axis Pulse output- for C axis
C axis Directrion output- for C axis

Table 2-1. Stepper driver control interface define
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COM#+ CP-DIR-|COM CP- DIR-|COM+ CP- DIR-|COM+ CP- DIR- [COM+ CP- DIR-|COM* CP- DIR-
X-AXIS  |Y-AXIS  [Z-AXIS ];Ms B-AXIS  |C-AXIS
STEPPERMOTOR CONTROL PORT

TC-50M

Figure2-3. Stepper driver connection

R

OUTPUT POR

_

2.2.2 Common IO output interface

See as Figure 2-2, The port marked 2 is Common IO output interface. Include

OUT2\GND\OUT3\GND from down to up,open drainoutput, internal structure as Figure 2-4:

U4
1 OUTPUTI
E
fia I | | 1GND
. PC817
U7
B OUTPUT2
E o
L I |l-exD
PC817
U10
. OUTPUT3
E Gamr
il I [HeN
PC817

Figure2-4. O0OUT2-0UT3 internal structure
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Now just make a switch between OUTX(X=1-3) and GND,to control the relay output, the
connection as the Figure 2-5.External power supply need to accord with the relay
specification,the internal optocoupler GND open circuit only can absorb less than 50mA

current,if relay absorb the current over 5S0mA,pls add current amplifier. In the Figure connect

with OUTS3,the others similar.

uondduuo)) ziddeyH)

| e | A .« (_\\r/——\ >
SOM+ CP- DIR-ICOM+ CP- DIR-
Axrsw_lg_-AXIS |

]

: (A !
Q) ¢ 1
ol =
S| 2
S I~
o
- Q
= | i
G|
| r
= |
13|

Figure2-5. OUTX connect with external relay method

2.2.3 MPG connection

The MPG port totally have 18 wiring terminals, Pin number see as Figure 2-6. And the

reference of each wiring terminal definition is table 2-2. The reference of corresponding relation
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between system and MPG wiring is table 2-3 and table 2-4.
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Figure2-6. Pins Number of MPG

MARK Definition Notes

TXD MPG serial communication | For the digital display MGP communication
Output Port

MPG serial For the digital display MPG communication

communicationinput Port

(@YD VPG Ground MPG power supply GND.

A0 DR MPG power supply 5V | MPG power supply 5V output

output

AWASD.Ga MPG A Phases Positive | MPG A Phase differential Input Positive
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AVASIE VPG B Phases Positive

MPG B Phase differential Input Positive

AW 5 . MPG A Phases Negative

MPG A Phase differential Input Negative

AW 5 108 VPG B Phases Negative

MPG B Phase differential Input Negative

). I\ X Axis selected switch

Short connect with GND meanas selecting X

aixs,cutoff means don’t select

Y Axis selected switch

Short connect with GND meanas selecting Y

aixs,cutoff means don’t select

Z Axis selected switch

Short connect with  GND meanas selecting Z

aixs,cutoff means don’t select

A Axis selected switch

Short connect with GND meanas selecting A

aixs,cutoff means don’t select

B Axis selected switch

Short connect with GND meanas selecting B

aixs,cutoff means don’t select

C Axis selected switch

Short connect with GND meanas selecting C

aixs,cutoff means don’t select

1 X multiplication

switch

.

short connect with GND means 1X

multiplication,cutoff means no pulse

10X multiplication

switch

short connect  with GND means 10X

multiplication,cutoff means no pulse

100X multiplication

switch

short connect with GND means 100X

multiplication,cutoff means no pulse

MPG Estop

short connect with GND means Estop

effective,cutoff show invalid

Table 2-2. TC-50M on MPG’ s define and explaination




®

— Manual of TC-50M

eV

E

@

o

®

=

-

%

(g

=

g TC-50M PIN No. MPG pin No. and color
Estop C
Imultiplication 1 X1
10multiplication 10 X10
100multiplication 100 X100
X selecting X
Y selecting Y
Z selecting Z
A selecting 4
B selecting 5
C selecting 6
A Phase + A+
A Phase - A-
B Phase + B+
B Phase - B-
GND 0V/CN/COM
+5V-W +5V

Table 2-3. Connection between Differential MPG and TC-50M
Note: It you want to use the single-terminal MPG (namely there is no A-B-MPG), please
look at the wiring table, the table 2-4 for reference. As for the unlisted one, please take the

differential MPG wiring mode.
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TC-50M Pin No. MPG Pin No. and color
WHA+ A+ green
WHA- ov Black
WHB+ B+ white
WHB- ov Black

Table 2-1. Connection Between Single MPG and TC-50M
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2.2.4 Spindle control output

We define the interface from left are: INDS(spindle speed feedback input), VSO(0-10V
adjustable speed output), M3(Spindle run switch), GND1(Output GND).

Take Nowforeuer inverter as the example. Spindle control output and the inverter
connection showed as Figure 2-7.1f ACM and DCM are closed,only need to connect one port.

If need the Mach 3 to show the real in time spindle speed,just fix one hall device,every

revolution send one pulse between INDS and GNDI1,pulse voltage is SV-10V.
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; 6 AXIS 50KHz USB MACH3 CARD

DCM

Figure2—-7. spindle control output and inverter connection
VSO real output voltage=10V*s spindle setting speed/max spindle speed.Forexample,if
max spindle speed is 24000,current spindle speed is S=18000,s0 the VSO output
voltage=10*18000/24000=7.5V.
Max. spindle speed setting ports as showed sa Figure 2-8,open it from Pulley from Menu
config.The current spindle speed can be set by S directive or Mach 3 spindle setting speed

module.
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WD (Alt-Z |  ToolPath {uit-4) | mmix_{ut—_i_[_j sattings [ait-&} | Diagnosbies ut-7) |Mit=515 G0 617 G40 620 550 634 G54

Pulley Selection

— Current Pulley Min Speed Manx Speed Ratio
i |Pulley Number 4 _:j]n 3000 ]1

dit G-Cod [~ Reversed
ecentFil
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et Hext Lire ] PIHJ ey TR R L )
Auto Tool Zero. | R | B
:_n.,Em__.J | = _Remember | Zeturn | J Feedete
— .00
E — Siszmen 00:00
& Sk 1 b ONIDFF Ciri-adt-d jl ~.D.00
_5-Codes | W-Codes|  +0.000 Unisay 0.00

Figure2-8. Max spindle speed setting position

2.2.5 Estop limited Tool setting input interface
.As the Figure 2-2 showed, Marked No. 5 position is the Estop limited ect. they are the
optical isolatedInput interface,from the left,there are12V, INP1,INP2,12V,INP3,INP4,INP5,
INP6, 12V,INP7, INP8,INP9,INP10,GND. Internal structure Figure of Input interface see

as Figure 2-9.

12V Ul5x
¥
A ESEOPSs % | 4 i
BT
g PROBE6 . A 3 | */
7
N INPUT37 3 iz
all e | T NRIs v
e INPUT® | . . | | ;;
362 4|
[ LIS
AR )z v

GND  EL3H7

Figure2-9. Internal structure drawing of Input interface
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2 lines Proximity Switch/ordinary fretting switch/ESTOP/probe drawing see as Figure 2-10
1

n ©YTZT g

6 AXIS 50KHz USB MACH3 CARD

!NPUTPORT

SPiNDLE I

n'O ND AL

----/

Figure2-10. 2 lines Proximity Switch/ordinary fretting switch/ESTOP/probe drawing
3 lines Proximity Switch connection Figure 2-11,brown cable for Proximity switch connect
with 12V Black cable connect channel,blue cable connect with GND1.

Only support PNP 3lines proximity switch.

6 AXIS 50KHz USB MACH3 CARD

2 INPUT PORT SPINDLE

RE m;rif‘f )

Figure2-11. PNP 3 lines Proximity Switch connection drawing
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2.2.6 USB Port
As the Figure 2-2 show,The marked No. 6 port is USB communication port, TC-50M

communicate with mach 3 through it.
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).)' Chapter 3.| Software Installation

3.1 MACHS3 Install

When you purchase our product, we will supply a CD-ROM, which contains the MACH3

installation, registration, and USB plug-ins. See as Figure 3-1

e - R

= A
n A -

e

MachlLic.dat Mach3Version3. readme first.bet
043.066.exe

Figure3-1. MACHS3 soft installation

p]  Mach3Version3.043.066

First run the installation Mach3 Version3.043.066 “';L') SRR Into the first

page. See as Figure 3-2.




Manual of TC-50M

¥elcome

Welcome to the installer for Machd Verszion:
3. 043 086,

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

If wou hawe any other programs running, pleasze
click Cancel, close the programs, and run this

setup again.

Otherwise, click Hext to continue.

I Hext > l [ Cancel

Figure3-2. MACHS3 installation process 1

Click Next and then enter the page shown in Figure 3-3

2 uonejreisuy demijos cradey)

License and Liability Agreement

Pleaze read the following license and liability agreement care

|-—- Wotice of Lishility ————— '!A

[Tt 1= the nature of all machine tools that they are dangerous devices. In
order to be permitted to
|run Mach3 on any machine you must agree to the following:

|T agree that no one other than the owner of this machine will be, under
lany clrecumstances, responsible for the operation, zafety, and use of this
imachine. I agree there iz mo situation under which T would consider
|ArtSoft or any of 1tz distributers to be responsible for any losses,
|damages, or other misfortunes suffered through the use of this program. I
understand that software 1z wery complex, and though the authors make
levery effort to achiewe a bug free enviromment, that I will hold no one
other than myself reszponzible for mistakes, errors, material loss, T

@ I agree to the terms of this license agreement
D 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 Mach3 to be installed?

The zoftware will be installed in the folder listed below. 1t i= recomended
that wou use the listed folder but wou are welcome to select a different
location, either type in a new path, or click Change to browse for an
existing folder.

Install Machd tao:

Space required: 40.T7 ME
Space available on selected driwe: 14.684 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

to install the C drive or the D drive) See as Figure 3-5

2 uone[eisuy dremyjos ¢rydey)

Select Fackages
Pleaze select the program featurez that you want to install.

Program Features:

Inztalls the Parallel Fort Driwer.
Wizards Thiz i= not needad for external
g XML = motion control devices.
|:| LazyCam [ 325 BB )

) [v] Sereen sets

Total space required: 40.7 ME

< Back ] I Hext > I [ Ea..ncel

Figure3-5. MACH3 installation process 4

Click Next until completion. Then restart the computer.
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3.2 TC-50M Plug-in installation

e
R

Copy the file TC-50M.dll NVUMSPdIl 4 X\Mach3\Pluglns, X is the disk where the

soft is installed.

2 uone[eisuy dremyjos ¢rydey)
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»> Chapter 4. ‘ Setting of software

4.1 Open software

Mill
o
Double-click the mach3mill i

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

o

Motion Control Hardware Plugln sensed!! 23 |

Your system is showing more than one control device
Please pick the one you would like this profile to use.
 Normal Printer port Operation.
& NVUM-Novusun-Plugin-Ver-2 Oa
" No Device

" No Device

®
-
eV
=
b
@
=
=
0 p
q"
b
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e
=
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=
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o=
@

 No Device

W Dont ask me this again OK

Figure4-1.  Plugin selection dialog

Choose our plugin TC-50M_Novusun-Plugln---Ver-2.0a. 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 connect
successfully,Status bar will show “TC-50M device is connected to your computer”. See as

Figure4-2.

[C | Se— ] ]

File: e Fis Losses. | Load Wizards |_La
o NFS Wizards | I8

IIM& _sngosLkatn | e —
_Close G-Code “ReverseRun (m | Tool 0 s

Feed Hold _ Load G-Code | - Dia. +0.0000
! =Spc- _Block Delete |
Set Next Line | A Oxscam el H +0.0000 |

Stop Line: ﬂ _..ﬁkﬁﬂ.l—ﬂﬂl.gﬁ!!i'_j
[s-m S;l Run From Here | Dwenl | Joviee . _Remember |_Zeturn. |
p———— — Elmomad mm ]
Prass Resst E’WQE"LZ:‘EI”@J
5-Codes| W-Codes|  +0.000

L e oevios 1 SorRnected i YU commuter!

]

e 3

_I %E

H

§§

]
[

Figure4-2.  connect successfully
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4.2 Software Common settings

4.2.1 Check TC-50M plugin

Click config plugins to input PluginConfig,you can seeTC-50M. See as Figure4-4.

Nach3 CHC Licensed To: NaocAd&T4 #onar

File WMStat-l Function Cf2' = ¥iew Wirards Operator FPlugln Control Help

py Select Native Units oy a2y | Tool Path (Altd) | Offsets {Alt-5) | Setti

Forts and Fins

Motor Tuning
General Configz. ..
System Hotkews
Homing Limits
TaolFath

Slave Axis
Backlash
Fintures. . ..
TaolTable. . ...
Config Flugzins
Spindle Pulleys. .
Safe Z Setup. .
Save Settings. .
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Fi LE':IND File Loaded.

Figure4-3.  Input Config plugins

Plugln Control and Activation !__EE__l

Enabled Plugln Name Config

of Flash-FlashScreen-SWF-PlugIn-A.Fenerty--B.-Bar... | COMFIG

¥ JoyStick-JoyStick-Plugln--Art-Fenerty-Ver-1.0a COMFIG

ef NYUM_SP-Novusun-Plugln-Ver-2.0a COMFIG

x PrinterScope-Port-Scope-1.00.046 CONFIG

p p
¥ TurnDiags-Turn-Diags-1.00.1 COMFIG
g 9

of Video---B.Barker-Ver-1.0 CONFIG

1 | 1 d r'
e |

Figure4-4. MVUM Plugin
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4.2.2 Motor operating parameters setting

File Wesiis® Function Cfg's View Wizards Operator Plugln 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_Z Setup..
Save Settings..

N (AIt-2) | Tool Path (Alt-4) | Offsets (Alt-5) | Settings (Alt-6

F'”.E‘:an File Loaded.

Figure4-5.  Motor operating parameter setting menu entry
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See as Figure 4-5.From submenu “motor tuning” of the menu “config” into the motor

parameter settings dialog. See as Figure 4-6

Axis Selection
Velocity
X - AXTS MOTOR MOVEMENT PROFILE
378 X Axis
© 3375
=
£ 300 Y Axis
E =
= 5
B2 LA Z Axis
w
% 187.5
= 150 A Axis
e i e
] 75 |
= B Axis
> W5
i)
0 0.2 0.4 06 0a 1 12 14 16 18 2 = et
Time in Seconds |
Accel —Jl
Velodty Acceleration Step Pulse  Dir Pulse I
Steps per In's or mm's per min.  in's or mm's/sec/sec Gs 1-5us 0-5
2000 |120 4 |0.01038071 |D iD Cancel | oK |

Figure4-6.  Motor operating parameter settings dialog

The parameters are defined as follows:
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
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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

Select Mative Units

Pri .
ee==| Forts and Pins

W {Ait-2) | Tool Path (AIt-4) | Offsets (AIL5) | Settings (Altd

Maotor Tuning
General Config...
System Hotkeys
Homing /Limits
ToolPath

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

®
-
eV
=
b
@
=
=
0 p
q"
b
-,
)
-
e
=
o)
7]
=
=y
=
o>
o=
@

F‘".E:IND File Loaded.

——————] e | Bawind Ctrlnl | I |
Figure4-7.  Port setting intry

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

Settings dialog box.
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Encoder/MEG s | Spindle Setup l Mi1l Options ]
Fort Setup and hxis Selection | Motor Outputs ] Input Signals Output Signals ]
[FPort #1 | Frort %2 - MaxtiC Mode
¥ Fort Enable [ Port Enable R

|~ Max CL Mode enabled

B | e
}UXSTB Fort }DXZTB Port I Max HC-10 Wawe Driwe

Entry in Hex 0-9 Entry in Hex 0-9 Program restart
- [~ Pins 2-9 as inp

Eestart 1f changed
[ Sherline 1/2 Pulse ma

Kernel Speed - | ™ MeodBus InputQutput Suppe
¢ 25000Hz (7 35000Hz ¢ 45000Hz ( G0000Lz | ModBus FlugIn Supperted

" 85000hz (" TS000hz ¢ 100khz I~ TCP Medbus support
]

Event Driven Serial Co
Hote: Software must be restarted and motors

Lkernel speed is

wmE | O mE | EAw |

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. Because our usbmach3 interface board stepper motor signals are fixed, So
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here only need to Select, no need to select the specific pin. See as Figure4-9

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

axes’s should be set as system need.

Engine Configuration... Ports & Pins @
Encoder/MPG = | Spindle Setup | Mill Options
Fort Setup and Axiz Selection Motor Outputs ] Input Fignals | Dutput Signals |
Signal Enabled | Step Pin# | Dir Pin# |Dir LowAc... Step Low ... | Step Port | Dir Port |
X Axis of 0 0 L 4 L4 1 1
¥ Axis f 0 0 x x 1 1
Z Axis f 0 0 x 1 1
A s L4 0 0 x x 1 1
B Axis f 0 0 ¥ ¥ 0 0
C Axis f 0 0 x x 0 0
Spindle of 0 0 x x 0 0
RE

Figure4-9.  Stepper motor port settings dialog

Click “Input Signals” Into the input signal settings page. See as Figure4-10




” Engine Configuration... Ports & Pins
c Encoder /MEG = ] Spindle Setup | Mill Options
| Port Setup and Axis Selection ] Motor Ouiputs Input Signals 1 Output Signals ]
@ Signal Enabled | Port # | Pin Number | Active Low | Emulated ‘ HotKey o
=]
H X+t of 1 3 of 4 0 =
F X of 1 4 of 4 0
X Home x 1 v] 4 4 0
m ¥+t o 1 5 o L4 0 |
v of 1 & of % 0 ‘
@ Y Home t 4 1 1] o w 0
| | | |
a=h Z4+ of 1 7 of 4 0 ) |
-. Fime Il % sardi15) are inputsiOrlysthe=a Eipin munbars may be
’ Automated Setup of Inputs]

U q we | mE | w|
= e =
ﬂ Encoder /MG s | Spindle Setup | Mill Options |

Port Setup and Axiz Selection | Motor Outputs Input Signals ] Output Signals |
c Signal Enabled | Port # | Pin Number | Active Low | Emulated ‘ HotKey .
Ve of 1 g2 of o 0 E
] I I |
II ° ZHome | 1 0 4 ¥ 0 b
| A++ of 1 9 « 4 0
| A-- of 1 10 o x 0
|
” AHome |¥ 1 0 4 4 0
B+t o 1 0 o t 4 0
| | | |
g | B-- 4 1 0 o t 4 0 J
! : | Fine A0oi and 15 are inputsy Only thess 5 pin nunbars.may.be
hutomated Setup of Inputs |
|
we [ mE | ﬁ.]|

Figure4-10. limited Input Settings dialog

Here you can configure according to your actual needs the corresponding function.

Optional Function include XYZABC6axis’s Upper and lower limit. XYZABC6axis’s HOME

point.
Engine Configuration... Ports & Pins @
Encoder /MEG = | Spindle Setup | Mill Options
Port Setup and Axisz Selection ] Motor Outputs Input Signals ] Output Signals ]
Signal Enabled | Port # | Pin Number | Active Low | Emulated | HotKey .
Input#3 | 1 0 x x 0
Input #4 x 1 o 4 4 0
Probe of 1 2 of o o |§|
Index of 1 0 of 4 49
Limit Ovrd | 8 1 0 x x 0
EStop of 1 1 of a 0
THCon | % 1 0 L 4 L 4 0 J
Finz 10-13 and 15 are inputs. Only these 5 pin numbers may be
Antomabnd Sabugoat Ir\puts]
wE ([ mE |

Figure4-11. Estop Probe and index Setting dialog

PROBE. ESTOP and Spindle speed back index Setting see as Figure 4-11, PIN of index
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should be set to 0, and probe’s pin number is 2, estop’s pin number is 1.

Click “Spindle Setup” switch to the spindle settings page. See as Figure4-12.

Engine Canfiguration.. Ports & Pins ==
Fort Setup and Axisz Selection 1 Motor Outputs 1 Input Signals ] Output Signals ]
Encoder/MEG = Spindle Setup Mill Options ]
-Relay Contraol 1 Motor Contral — ~Special Functions - 1
[T Disable Spindle Rel v Use Spindle Motor Outy | [T Usze Spindle Feedback in Symec W
Clockwise  Dutput |1 g g‘:‘“ Eﬁ?trﬁlt [~ Closed Loop Spindle Cent
ep/Dir Moto
CCH M4) Dutput 11 Ffozs I 1 03
Output Signal # = | | [T Spindle Speed Awerazi
~Flood Mist Control - [Eee 2,@ = “
Minimum FHM 0
¥ Dizable Flood/Mist relel ay & |
| Mist Output ]4 2 ~General Farameters i Special Options, Usually Off
Flood Output 3 3 ekl Jl SEAE [~ HotWire Heat for T
| Output Signal # = | (BB R e Al ]1 Seconds [ Laser Mode. fr
;-fﬂoaﬁus.gpfﬂdl-e -mljsemS"tepJ.'F]-J.ir as “!.;'j_'l'.lelay Spind DOWH |y Seconds [~ Torch ¥olts Conts
[~ Enabled FRez |4 A4 — | |CCH Delay Spin DOWH [y Seconds [ Torch Auto Of
Max ADC Count 115330 [ Immediate Relay off befora d
we | mE | EA® |

Figure4-12. Spindle Settings dialog
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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#l~output#4 in

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 arranged on a

special pin, it’s no need to be set.

. Engine Configuration... Ports & Pins .
Encoder /MG = | Spindle Setup | Mill Options |
Port Setup and Axiz Selection | Motor Outputs | Input Signals Dutput Signals
Signal Enabled | Port # Pin Number | Active Low | i
Output #1 of 2 1 wf
Output #2 of 2 .2 of | |
Output #3 of 2 3 wf iE
Output #4 t 4 1 0 g =
Output #5 t 4 1 0 x
Output #6 x 1 lo w
Charge Pump 4 0 x
Charma Mhinaed I ' 1 n ' i
Fins 2 -9, 1, 14, 16, and 1T are output pins. Fo other pin
we [ mE |

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

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

Program Run (Alt-1) | MDI(Alt-2) | Tool Path (Alt-4) | Offsets (AIt-5) | Settings (Alt-6) | Diagnostics (Alt-7) |wik>615 G1 617 G40 G20 G20 G34 G54 G49 G389 G54 GS7
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Load Wizards] Last Wizard ]
NFS Wizards |

File:|no File Loaded

Edit G-Code Rewind Ctrl-W | 7
ey Sngle sLAS . i OverRidden  FRO% 2 SRO %
Close G-Code Reverse Run__| [l — e — i
Load G-Code i
Feed Hold R e
“Spcs : Block Delete | w @ a @:} B @
: Set Next Line ‘ M1 Optional Stop | I s FRO
.:::ng Line: i Flood Ctril.E__|mm Auto Tool Zero RPM 0
<Alt-5- Run From Here [Dwen | v mede Remember | Return Feedrate S-ov 04
= Flapsed 00:00 6.00 ]
J)ﬂ&lﬂ_ = its/Mi Spindle Speed
G-Codes | M-Codes +0.000 UnitsRey 0.00 | ]

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
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the machine 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.

% B

File [Config| Function Cfg's View Wizards Operator Plugln Control Help

Select Native Units }of Path (Alt-4) | Offsets (Alt-5} | ings (Alt-6) | Diagnostics (AI-T) |Mi>G15 61 G17 G40 G20 G50 G34 G54 G45 G35 G4 637

Ports and Pins

Motor Tuning yl: ‘, - l Zzii! I |

General Config... - : =

e _E
0000

Homing/Limits -

i Scale BN
ToolPath
i +1.0000
Slave Axis 4
Radius
BaCk|ESh
Fixtures.... ._ -
ToolTable..... =0

Config Plugins

Spindle Pulleys..
Safe_7 Setup..

Sauebetings Rewind CerlW_|
@ Recent File single BLK Alt-N_|
Close G-Code Reverse Run ||

Feed Hold Load G-Code
Block Delete |/

“Spea

Load Wizards |
NFS Wizards |

Last Wizard _|

OVHF{KI;- - _FR’-O% L = SRO %. :
-
meﬁ@ S & &)

@
-
o>
=
-
@
-
n
-
7 /]
i @
=
1 )=}
=)
)
7 /]
=)
=
=
o>
=~
@

M“.‘P_I M1 Optional Stop | FRO
:'l:tq; Line- d Flood Cul-F_|mm Auto Tool Zero RPM 0
SELLR Run From Here Remember | Ret Feedrate
S-ov 0
g,] of | | == 00:00 —S00
;- : Units/Min 0.00 Spindle Speed
|[_sog oworr cruaiy ] —_—t
G-Codes | M-Codes | +o.00d Units/Rev 0.00 | PR |

Figure5-2. Click homing of Config

Entries are in setup units.

Axis Revers.., | Soft Max | Soft Min | Slow Z... | Home ... | Home Meg | Auto Ze... Speed %
X 4 270 0 1.00 ooooo | W ® 20
¥ 4 0 -390 1.00 0.0000 | «f 4 20
z W 0 10000 100 00000 | «f W 20
| [& w 110000 | -100.00 100 | 0.0000 @M x 20
| |B 4 10000 |-100.00 | 100 oo000 W 4 20
1 lc 4 100.00 | -100.00 | 100 0.0000 | o i 20

|| —G28 home location coordinates

Il x| afe |
ylo Al |
zio | &lc |

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: MaoARECATHtbonar

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

I Program Run (Alt-1) | MDI(Alt-2) | Tool Path (alt-4) | Offsets (Alt5) | ings (Alt-6) | Diagnostics (Alt-7) |Mi=G1s G1 G17 G40 G20 G30 634 G54 G45 G35 684 GIT
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7 /]
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7 /]
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=
=
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File:|No File Loaded.
- Edit G-Code Rewind Ctril-W | ool Information Feed F <
' Recent File single BLKAIt-N_ | = S 7RO % o
Close G-Code Reverse Run (MW | Too! - lrepic TE— 100
Load G-Code Dia. +0.0000 o
r'j:“"“ R s Block Delete |mm - +0.0000 100 @ £ g
ps - —Block Delete | H  +0.0000 FRO
_Set Next Line | M1 Optional Stop | : -
et FI CrlF_|mm Auto Tool Zero_| £.00_ RPM 0
< Run From Here Remember | Return FEEEE S-ov 04
s 00:00 ...B.00.
it=/Mi Spindle Speed
Z nhibit |[__ou omiorr crri-aiy_[] Unisin .00 : i
G-Codes | M-Cod +0.000 Units/Rev 0.00 e

Histol Clear L Mach3Mill

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

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.

'@ Mach CNC Licensed To: MaoA#CitHhonar

File Config FunctionCfg's View Wizards Operator Plugin Control Help

@
-
o>
=
-
@
-
n
-
7 /]
i @
=
1 )=}
=)
)
7 /]
=)
=
=
o>
=~
@

Program Run (Alt-1) | MDI(Alt2) | Tool Path (Alt4) | Offsets (Alt5) | gs (Alt6) | gnostics (Alt-7) |Mil=G15 G1 G17 G40 520 G50 B34 G54 G43 G39 GA4 B37

- Load Wizards | Last Wizard |
File:[no File Loaded.
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Edit G-Code Rewind CtrlW_| ; T .
Recent File single BLK AR-N_| = — " o
Close G-Code Reverse Run J- Rapic 100 100
Load G-Code R
Feed Hold —te =
=Spe= - Block Delete |/ 100 ,' ﬁ @ , ﬁ @
Sf“ Next Line | M1 Optional Stop | . FRO
L'"Re- — a Flood Ctrl.F__|mm Auto Tool Zero e F&QQ— RPM 0
_.—_-_-_.—-_-.-_—-_]u" LOMLUSIE IDWEH | cv Mode Remember | Return eedrate G 0 |
T Eiapsad 00:00 ...5.00
_On/Off | .
2w | [ og oworr cmany [ [ 0.0 Y | SpEE Soeed
G.Codes | MCodes|  +0.000 UnitsiRev 0.00 | P |

Histol Clear 8 Mach3Mill

Figure5-5. Press Zero on each axis,all clear to 0
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‘. MachS Eii(i Licensed To: Mao_AﬁD@ﬂEonar |._ SiE] =

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

Program Run (Alt-1) | MDI(Alt-2) | Tool Path (Alt-4) | Offsets (Alt-5) | Settings [Alt-6) | Diagnostics (Alt-7) |Mil>G15 G1 G10 G17 G40 G20 630 G34 G54 G49 533 634 G7

e alc m— |
_Jf.&gmm -+cono (R
_
+1.0000

Load Wizards |
NFS Wizards |

Last Wizard |

File:|No File Loaded.

Edit G-Code Rewind Ctrl-W._| 1 r ——
Recent File Single BLK Alt-N_| i = %- . snu%
Close G-Code Reverse Run |l raic o
Load G-Code FRO
Feed Hold R IR
e Block Delete | dEL ‘;R? @ L @

. Set Next Line. | M1 Optional Stop | g
Line: QI Flood CtrlF_ |mm Auto Tool Zero

Run From Here [Dwell | [lov mod= Remember | Return Feedrate S-ov ]
| s 00:00 6.00
| | oammoremmna Ty [ 0004 (| ornde Spst

G-Codes | M-Codes|  +0000 ' UnitsiRev 0.00 Ol

@
-
o>
=
-
@
-
n
-
7 /]
i @
=
1 )=}
=)
)
7 /]
=)
=
=
o>
=~
@

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.lt displayed as Figure 5-8 showing,then press button

“cycle start” then machine start to work.
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® EachS (‘:ilc Licensed To: Maoﬁm&onar ﬁ
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Figure5-7. Press Load G-Code and open your G code

. Mach3 CNC Licensed To: MacAREoH #bonar
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| Program Run (Alt-1) | MDI (Alt-2) | Tool Path (Alt4) | Offsets (Alt5) | Settings (Alt-6) | Diagnostics (Alt-7) |Mil>G15 G1 Gi0 G17 G40 G20 G30 534 G54 543 G35 G54 G3T

+0.0000

GOZ5.00 F500

M03 514000
G0X0.000Y0.000
G0X-49.973Y-50.02525.000
Load Wizards | Last Wizard |
NFS Wizards
Edit G-Code Rewind Ctrl W |
Recent File Single BLKAI-N_| | Cverfidden FRO % SRO %
Close G-Code Reverse Run_ | A . i em— 100
Load G-Code Dia. +0.0000 Findd
Block Delete W H geep " 100 @ L2+
Set Next Line M1 Optional Stap | J -0.0000 FRO
Line: a Flood CurlF_|mm Auto Tool Zero £.00. RPM 0.
_Run From Here | Remember | Return Feedratea - S-av 0
Etpsed 00:03 - .00
Units/Min 0.00 Spindle Speed
I Jog ON/OFF Ctrl-Alt-J I - ’
Units/Rev LA

Figure5-8. After opening G code,press “Cycle Start” and start to work
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»> Chapter 6] Question & Answer

6.1 Q&A for Hardware

®
-
&
=
o
=
=)
2
@
>

6.2 Q&A for Software
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Chapter7 Contract us
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