nMotion mach3 USB CNC controller

nMotion Mach3 USB Motion Card Installation Manual

Features:

»  Fully supporting all Mach3 versions, including the Mach3 R3.043.066 version.

»  Supporting Windows series, including Windows2000/XP/Vista/Win7/Win8/Win10.

»  Noneed to install any USB drivers,it can be used aftr plugging in the computer.

»  USB bus is the use of magnetic coupling isolation, isolation of real value, different from the general control
card optocoupler input and output, do high reliability, absolute guarantee the safety of the computer USB. At
the same time to ensure that the strong anti-interference ability of EMC.

»  The single chip, the system stability is more streamlined, multi chip processing generally incomparable

»  Dual core ultra - high speed CPU (the maximum single core frequency 204MHz), operation processing ability
has great redundancy, and ensure the realization of four axis linkage under S00KHz frequency of the pulse
output, 6 axis pulse output frequencies up to 300kHz, connected to the servo / step

»  Motion control buffer size can be set and ensure the fast interpolation cycle can stable
operation, computer running overload can also smooth operation and interpolation cycle
adjustable, can adapt to a variety of different needs.

» Has 16 input port, input interface more simple, port of wet and dry contact can be, wiring is
simple, dry contact method for as long as the external connected to a physical switch to the
wire can be, all 16 input port are indication signal, for low power usually indicating lamp is
bright, debugging simple and clear.

»  With 8 output ports, a single output drive capability of 500mA, can be directly driven by DC
relay.

» The PWM speed output port can be set, the frequency of PWM, pulse width 0~1000
continuously adjustable.

»  With the function of the speed, the actual speed of the spindle in the Mach3 interface,
real-time display, accurate and stable measurement.

»  With 256 bytes of NVRAM space, can save the coordinates of the 6 axes, the next power
without the need to find the mechanical origin.

»  The circuit board is made by the engineer, the design level is clear at a glance.
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® Basic connection diagram (an Overview)
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® Mechanical dimensions diagram
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® Prepare Mach3 software

% This card is a Mach3 USB interface 3/6 axes external motion card.

| i ) The latest version of Mach3 official website:
L http://www.machsupport.com/downloads.php

,-? | Mach3 download: as shown below:

Hoere Dowwipads — Purchase Sopport =~ Resoarces ™

Downloads
For pravious verslans of Mach and LazyCam, XML, and ocher Exirs Rformartans Click Here

{Some of the older fil=s are lidked direcHy from the FTP s=rver In order o avold redundancy. § vour download
does not sart frmedistely, plescs give [t a few seconds - [t's probebily trylng 1o contactflogin to the FTP
EVET.§

Mach

Machd [a the flagship of the AnSoft products, k s rebessed fn tvo venlome: & Lodudenyn verslon, and &
Development werson.  The Lockdown k a stable, statlc relesse recommended {or new ueers, or people trialing
the software. The Develnpment wersion contals developing features and s released gulte often so people
can abtaln new {but unbested) features and capebilities. Both relesses are limited ko 300 lines of Geode il
[rcensed, Mach3 has & Brmit of 10,000,080 Hnes of docde even aftar Hoansing.

*You must we & Dmktop PC nnming & 32-bit wersion of Windows #f wou are uring the Mach3 Faralle Fort
Oriver. Laptope sre not rupported becsurs tha powsr mving festurse of the chipeets dierupt the pulis
shrmam. Mach3 will oaly be supported on laptops neerdng an sctermal motion costroller, such =s ons of
thoe found on the Plugins page."

Machd Changalng
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— | Installationthe Mach3:
") The Parallel Port Driver doesnot require.

f.'o' Hach3 Setup

Select Fackages

Flease select the program features that wou want to instell.

The Parallel Port Driver can deselect.
Frogram Features:

Installs the Parallel Port Driwver.
: ; Thi=z 1= not needed for external

. ML = motion control devices.

] LazgCam (328 KB )

5 [v] Screen sets

[¥] Standerd Mach3Turn sereen
-- Standard Mach3Mill screen
.. Si.a.nda.r:l HB.C]'IS P].asma SCreern,

Total space required: 39.5 MB

Cancel

< Back ] | Hext > I [
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Installation the software of the USB motion card

This USB motion card does not need install any USB driver, Windows2000/Xp/Vista/Windows7

can directly identify.

1. Connectingthe USB cableto the PC and the motion card.

O O,

A RS X L ROt ~
Mach3 USE Motion Card : USE AAEFE GRS

b |

i REEE x V When the status indicator (LED)

FrE O REIFATLER T .

lights on the card, USB connection is

&6

successful.
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A. Installing the motion card plug-in.

Unzip the usbmove.zip, copy or drag usbmove.dll into your Mach3\Pluglns folder.

Note: Download the latest version of plug-in(nMotion.zip)

Q- © - ¥ | POsearch [ roces |-

C:\WMach3\Plugns

Sl - S §
E= > b
&Fm o RER 06 #5 % =534 B% R PwmE IR BWEES
‘E -
E3e Kb EBEAS KE LEGE]
@nMDﬂoﬂ‘d“ 356,352 149,644 Application Extension  28/12/2015PM 1:28
y
sl >
=5~a Bt 356,352 FH( M)

Start the Mach3 software, a dialogueof "Motion Control Hardware Plugln sensed!!"is
shown. Please select the"Mach3-USB-Motion-Card" you can also check"Don't ask me ,

this again".

Motion Control Hardware Plugin sensed!!

Your system is showing more than one control device
Please pick the one you would like this profile to use.

" Normal Printer port Operation.
# nMotion-CNC-Control

" No Device

" Mo Device

" Mo Device

™ Dont ask me this again OK
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wE [ mil

Motor config like this:(config=>Motor Tuning)

Notor Tuning and Setup

X - AXTS MOTOR MOVEMENT PROFILE
1875
1687.5
1800
13125
1125
837.5

]
o
o

562.5

Welocity mm's per Minute
4
o

187.5

Step Pulsz  Dir Puls
1-Sus 0-5

Axds Selection

Mach3 steps per unit:

Mach3 steps per unit=Mach3 steps per rev * Motor revs perunit
e, SNBSS
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The Mach3 Menu => Config => Homing/Limits dialog Axes
direction, depends on the "Reversed".

Motor Home /SoftLimits

Dependson 1 or X

—G28 home location c!

X |0 a o
Yoo B o
z o C o

Entries are in units.
Axis | Revers.. | Soft Max | Soft Min | Slow Z... | Home ... |Home .. | Auto Z... | Speed %
X s H"= 100.00  -100.00 1.00 ooooo  of of 40
Y §|<: 10000 -100.00 100 o000 of of 40
1]
Z :/€¢ 10000 -10000 100 ooooo W of 20
n
A u WS 100,00 -100.00  1.00 ooooo & o 20
>
B k { ooooo of 20
c w Axes direction: ooooo X of o0

Or you can chang the direction on this page: Dir Low selet “X” or o

Portz & Pinz

Engine Configuration...

| Spindle Setup [
Motor ODutputs I Input Signels |

Mill Options
Dutput Signals

Pick ticks™/ "

Signal Enabled | Step Pind Dir Pind Dir Iﬂ...J Step Lo .. Step Port Dir Port ‘
Lo .q‘. o T
Xkis  FdY 2 3 s o, iy
* J - :
Thiz o 8 4 5 $ of % i, t £
T 5 :
Zhis S 8 3 7 s o <« i 1
. * d
ki G % 8 9 Sl ol i P
4 . .’I. g b TP S, "
N i Z/,J\ °
P .....,,\
Ignore”\'i Igﬂmij
T LLTTIPPPTRY

Suggesttoput ticsks™/ 15
t0 set low signal levels actived

For the 4th axas
Pick ticks"™v"
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b) Setup the input singles.

There are 16 general-purpose input channels. The channels number is from 1 to 16 ,Port
Number is 2.

Suggest Active Low = (Set Low signal Level for Inputs)

Engine Confipguration... Porig & Ping &|
Encoder/WPS’ 5 ] Spindle Setup | M1l Options |
Fort Setup and Axiz Selecticon | Mator Outputs Input Signals | Output Signals ‘
Signal I Enabled | Port # Pin Momber | Mctive Low | Enulated | HotKey [A
Loput #4 I ' 2 . 0 4 x 0
Froba = - e fn £ 4 0
— Pick ticks"™V i from1tolé o
- Ty
Limit Ovrd 2 Suggestpicka cross "\'I",
_EStep f ) 2 :
S 5 ; toset Low signal level Active
TH Ve & 2 0 t 4 -
THC Down 4 2 0 w w o
OEM Trig #1 | 3 2 o » 4 a
OFN Trig &2 | 3 7] 0 4 x 0 7

Pins 10-13 udﬁe inputs. Only these 5 pin nusbers may be

o
(EI}TEI"IF’ID Automated Setup of Iapvul:l

¢) Setup the Output signals.

There are 8 general-purpose (open-drain) output channels, The
channels number is from 9to 16 . Port Number is 2.

Suggest Active Low =" A" (Set Low signal Level for outputs)

Engine Configuration... Paorts & Pins

Encoder/MPG’ = | Spindle Setup | Mill Options |
Fort Setup and Axis Selection | Motor Outputs 1 Input Signals Dutput Signals
Signal Enabled | Port | Bin Funber | etive Low |
Digit Trie 5 : I n
Enablel ] Pick ticks"V " i
Enable2 o |
ERnabTch o i
TFnabled ‘
EnableS Numb A
umber rang:
Enablel o
Dutput #1 of From 9o 16 )
Output #2 of Suggestto put ticsks" V",
Llutont £ | % 0 to set low signal levels actived
Dutput #4 r o

Pins 2 =9, 1, 14, 16, and 17 are ooiput pins. Ko o

we |[ ma ol (1Y)
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Principle diagram of input port



ul10

nMotion mach3 USB CNC controller

INPUT I 16 1 EXINI
R
s [ ¥ ; -
RRMYVI206GRNXT
INPUT2 14 3
o | X ¥,
— RRMVI206GSR6NXT
INPUT3 12 s R 310R Exins
L P
VI06GSRONKT
INeUTA 10 5
o | I ¥, ;T“
TLP804 KRMVI206GSRONXT
ui3
INPUT 16 1 |Ral IXINS
s [ ¥
1206GSRENXT
INPUT6 14— 3 |R6GIIR Exine
13 --)a* i 4 JRV
1206GSRONXT
INPUT7 12 5 |RESOR Exing
w [ EF
RRMVI206GSR6NXT
INPUTS 10 7_R70, XINS
- 4
9 .-J'\ 8 IR
L 1 KRMVI206GSR6NXT
= TLP280-4 INTOM
GND

8 way control output pin position diagram

NPN type low level output mode, the maximum drive current SO0mA.

455 K 5B
Shi &

K
50mA

A4 5 il Fan L v - NP N2
i, OCI], & Kb Hi
500mA,f Fh 37 45 I i
T,@Zﬂ 28 4L I — iR =8
i, A

BS, BD, CS, CDuJ i H48%

411 [

Principle diagram of Isolate Output
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VDD3V3

N u12 0 |

—% £ |||-Is<x;r\|)
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6| — 11

iF = NPTy
= = RV16

4 — 13

3 ﬁr\' 14 EXOUT15
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External power knob

Two Al input port, the voltage input range of 0~3.3V, can be used to set the rate of
FRO/SRO/JOG
Mach3 menu “Plugins Config”=>"Config”, enter “Plugln Control and Activation”.

nllotion Status & Config zhangzm1980@126. com _ _)ﬂ
. : A
= = . ~Analog Config——————
Ak B Allins and outs are in Mach3 2 9
E EM:t|°nEp:W°Lid On Selected for output enable Outputs->Mach Pins | [~ Inputs->MachPins — 7 | " ABS & Incremental
it or Estop il y
I Probe Hit [ OUTSEN ot Vouws | |¥pnt ¥ Ping FRO%:
I nMation in Pause [V Out10EN vV outz v outto | |V Pin2 ¥ Pin10 lI"temal 'l
I™ nMation in Wait condition [V Out11EN [V ous V Ouwll | |[¥ pin3 ¥ Pintt SRO%:
i [V Out12EN v out¢ [v ouw12 | |V pin¢ ¥ Pin12 Internal ®
I Interpolated move in progress
I~ Velocity move in progress I Oc13eN [ ous [ Owl3 | |7 pns [V pint3 10G%:
[~ Scan in progress [V Outi4EN 7 [ouko gV Ick ¥ ping [V Pint4 Internal -
- ) [V OutiSEN [V ou? Vv outts | |¥ Pn7 ¥ Pints | I
nMotion Firmware version: [V Out16EN [V ous vV ouis | |V png ¥ Pinté
)/
[~ Configs Spide
SeUrl;/o 52 T'm: . ; Pluse per turn: PWM Frequency:
-
.001 econds per segmen Iz—'a m e
Last position save G Code Buffer Time(ms): [=-
(  PCsave (" NYRAM — |—
Horning ———— [ Homing Pull Off ‘ Five Axis Sel: (& xyzZABC " XYZACB
S . % Pull OFF |2 APulOff [2 ST
O ¥ Pull Off |2 B Pull OFff |2 ' USB " EtherNet
zPul o 2 cruloif [ PRIy Heh e
Home Switches 2
[l_ o Aosl Confgs Cancel

There are two kinds of application modes of analog quantity input: 1 absolute value model, 2
increment value model

As follows:

= Analog Config

" 8BS (% Incremental

[l TN TR

a. The absolute value of FRO%, SRO%, Jog% under the mode of the value of a linear
relationship with the Al, Al level is higher, the greater the value of the corresponding rate.

b. Incremental value mode FRO%, SRO%, Jog% value with the relative change in volume
changes, mainly referring to the last moment of external Al voltage value and present
current Al voltage value comparison, if the voltage is relatively higher, corresponding to
the rate value is increased, otherwise reduce.

c. General incremental value model.

d.  FRO% (feed rate of F). SRO% (spindle speed ratio), Jog% (dynamic magnification) set
external rate "ExtA1" or "ExtA2
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X
— ~ r~Analog Config————————
Status X Ouipuits Eneble Allins and outs are in Mach3 e <
g rm?z";‘::’:;f On Selected for output enable Outputs->Mach Pins Inputs->MachPins —— | | ABS (" Incremental
=
I~ Probe Hit [V OUTSEN [V outt ¥ ous | |V pint [V Fing RO
e P [V Out10EN v outz v outlo | |V Pin2 ¥ Pini0 ExtAl :I'
I™ nMotion in Wit condition [V Out11EN I'Z out3 g Out11 ? Pin3 ﬁ Pin11 SRO%:
; [V Out12EN v Out4 [ Out1z | |V Pind ¥ Pin12 -|
lE \I/r:ap:,bted e e [V Out13EN ¥ ous ¥ Owti3 | [V pins ¥ Pin13 10G%:
S T [V Out14EN ¥ outs [V Outld | |[G ping [V Pint4
I Scan in progress Internal 'I
A [V Out1SEN v out7 v outts | |V Pn7 ™ Pin1s
nMation Firmware version: [V Out16EN [V ous [V outlé | ¥ ping W Pini6
W,
~Configs Spidle
Servo Cycle Time: Pluse per turn: PWM Frequency:
.001 | Seconds per segment Iz—g m s
Last position save G Code Buffer Time{ms): |T’88
{ (+ PCsave © NYRAM I
“Homing—-Homing Pull Off | FvedusSel @ wvzaec O XZAC
" No Homing X Pull OFF |2 A Pull OFF I2 Deivce Connect
" Single Stage -H input: —
TrEnieslinie ¥ pul Off [2 B pull off [2 & use " EtherNet
' Dusl stage- Hinputs nMotion IP Address:
ZPull Off [2 C Pull OfF |2 -
127.0 .0 .1
Home Switches 3
FRCN 2 A Sooh Cors | ot | o]

After the completion of the configuration, click "OK"". Rotation rate knob Mach3 interface
corresponding to the SRO%, FRO% numerical immediately change.
Rotation rate knob, Mach3 interface corresponding to the Jog Rate% Slow value immediately change.

—analog Config

' ABS " Increment
FR.C s

|Exm1 |
SR

|E><m2 =]
105G,

IInternaI j

AdvanceSet |

In absolute value mode will be more of a button, used to set the initial voltage of low level and high
level at the end of the voltage, such as external input voltage range is 0.5V~2.5V, to rate value by the
change of 0-300, low starting level voltage is 0.5V, the high level end voltage 2.5V. Click on the
"AdvanceSet" the following dialog:

AL Set

—Aall
AI-Law

E

AL-Hi

I 03

]

—AlZ

A-Low

ID.SDG

FilterSet

x|
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And a filtering coefficient, filter coefficient is small, rate value response faster, smoothing less, whereas
response is slower, the change was more smooth. Generally do not move, set to 10~20 can be.

Al input port as shown below, not marked red terminal 4.4V about power, this power only
potentiometer power supply, please don't external use.

[ ]
Z

% BEBE
Al1/Al g TIIIT
25N\ \ ¢ _
Y s
= naun
L
b -
|i4 e “EFE o
A ﬁﬁﬁ:;:]
L i
@ E
ans

=

o HNINEINImNININEN <

Spindle speed PWM analog output

Click on the main menu "config" = > "port and pins into the spindle spindle setup settings, tick the" use

spindle motor output. In Freq. PWMBase, there is no need to fill in the required frequency. PWM

frequency in the nMotion configuration page processing.
Engine Configuration .. Forts & Fins

x|

Input 5ignals I Output Signals I
Mill Options

Motor Outputs I
Spindle Setup

Fort Setup and fxiz Selection l
Encoder /MPG s

—Relay Control —Mator Control Special Functions

[~ Disable Spindle Rel

Cloclwize Output

COW (M4 Output
Output Signal # =

|¥ Use Spindle Motor Outg
[V P¥M Control
[~ Step/Dir Moto

I” Use Spindle Feedback in Syne W
[~ Closed Loop Spindle Cont

P ID.ZS I Il I ID.3

[~ Spindle Speed Averagi

PiMEBaze Freg. IZDBS

Minimum FHR ID %,

1
z
—Flood Mist Controel

¥ Disable Flood/Mist refial ay

Mist Output |4_ ID —General Parameters Special Options, Usually Off
Flood Output |3_ ID EHileley Spi1l'\ 1 Il— Seconds [T Hotfire Heat for T
Output Signal # = T ks i The Il_ Seconds [T Laser Mode. fr
—ModBuz Spindle - Use Step/Tir as welllelay Spind DOWN Il_ Seconds [~ Tarch ¥olts Conts
[ Ensbled Beg [54 B4 - ||CCH Delay Spin DOWN [ saconds
Max ADC Count W [~ Immediate Relay off before d

e [ A | mmw |

Spindle PWM (pulse width modulation output frequency in the Mach3 menu Config=>Config plugins
into plugin control and selection of activation nMotion card to control the, click on the "config" after
USB card configuration dialog.
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- - r~#Analog Confi
Sab® iriEre Allins and outs are in Mach3 J <
IE r:l;tlonEP:m;;dOn Selected for output enable Outputs->Mach Pins - [~ Inputs->MachPins " ABS (% Incremental
imit or Estop .
I Probe Hit ¥ OUTSEN v outt v Outg M Pt ¥ Ping O
I~ nMotion in Pause [V Out10EN M outz ¥ ou1o | |V Pnz ¥ Pinto [exta1 -]
I™ nMotion in Wait condition [V Outi1EN v ous W Outll | [V pn3 W Pintt SRO%:
I Interolated . [V Out12EN v out4 v out1z | |V Pndé ¥ Pin12 =
sy OB EASENE Eh Fan | ew
I~ Scanin progress IV Outi4EN lvious {7 {ock1s I pin6 v Pint4 Internal s
. § [V Out1SEN Vv out7 ¥ outts | |¥ Pn7 ™ Pin1s | l
nMotion Firmware version: ¥ Outi6EN [V outs [ outté | | Pn8 W Pinle
r~Configs =
Servo Cycle Time: Pluse per turn: PWM Frequency:
.001 v | Seconds per segment :

G Code Buffer Time{ms): W lz_g

2 vI KHz

Last position save
( (& PCsave  NVRAM

_
~Homing ~Homing Pull Off l Five Axis Sel: (% xyZABC " XYZACB
1o Pk % pull Off [2 APull Off [2 Deivce Connect
° ; —
* single Stage Hnputs v pull Off [2 B Pull Off [2 & uss £ Ethertiet
* Dual stage- Hinputs I nMotion IP Address:
ZPul off 2 Cpull off |2 R
Home Switches i
RN a ot ot =
spindle relay configuration
Engine Configuration .. Ports & Fins T

Spindle Setup |
Motor Outputs | Input Signals

Encoder/MEG' = |
Port Setup and Axiz Selection |

Will fptions
Dutput Signals

— %

Phase configuration of spindle speed control signal PWM

Engine Configuration...

Ports & Pins

Signal | Enabled [ Pore # | Pin Funber | Active Low 3|
Output #1 .4 ]

Dutput ¥ l E la ¥

A o T . T

X

Encoder/MPG’ s | Spindle Setup | Mill Options |
Port Setup snd Axis Selection Hotor Outputs | Input Signals | Output Signals |
Signal Enabled [ Step Pin# I Dir Pir# Dir Low. . ‘ Step Lo, .. ] Step Port | Dir Port ‘
X hais L4 2z 3 L4 4 1 1
T ks L4 4 5 L4 o« 1 |
7 hnis o 5 T o o 1 1
A hxis ol 8 3 £ o 1 1
E hxis L 4 0 0 x x 0 0
C hxis L 4 0 0 x '_.-'-.,’ o 0
Spindle 4 14 o ' :: ' :: 1 o
3 '.--".
GE% FEiTX,
we |[wm ] |

Mach3 menu " Config=> Spindle Pulleys ",

Pulley Selection

Current Pulley

Min Speed

enter " Pulley Selection "

x|

Max Speed

Ratio

EREE—

|n

|anuu

AR SE B 5t
i Ak S

o]




nMotion mach3 USB CNC controller

Principle diagram of the spindle speed control analog output interface
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Probe connection
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Config (Config => Ports and Pins)
Engine Configuration .. Ports & Pins ] x|
Encoder/MEG = | Spindle Setup | Mill Options |
Fort Setup and Axiz Selection | Motor Outputs Input Signals | Output Signals
Sigmal Ensbled | Port # | Pin Mumber  Active Low | Enulated | HotKey [=]
Tnput #3 o 1 il o 3 [
Tnput #4 w 1 i x 4 o
Probe of 2 4 of o i}
Index w 1 0 w w o
Linit Ovwrd | 8 1 0 w Wy o J
EStop o z 1 ¥ 4 o
THE 0n w 1 [ o L 4 o
TH: Up ¥ 1 ] o L 4 a
TH: Dowa w 1 ] o 4 ]
OEM Trig #1 | 3 1 0 w w o ||
Pins 10-13 and 15 are inputs. Only these 5 pin nmbers may he
hutomated Setup of Inputs
e | mE | mRw |

Probe script like this:

FeedCurrent = GetOemDRO(818) 'Get the current settings, OEM DROs (818)=Feedrate DRO
ZCurrent = GetOemDro(802) 'OEM DROs (802)=Z DRO
GageH = GetOEMDRO(1001) 'OEMDRO(1001)=Gage Block Height





