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 under1 5S00KHz frequency of the pulse
output, 6 axis pulse output frequencies up to 800kHz, 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 170mA max, 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

K motion
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® Prepare Mach3 software

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

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

,? | Mach3 download: as shown below:

-

Horre  Dowwicads ~ Pudhase Support ™ Rosowrtes ™

Downloads
For previous vertons of sach and Lazycam, XML, and ocher ExIre nformarian: Click Here

{Som= of the older fAl=s 3re linked direcHy from the FTP o=rver In order to avold redundsney. § your download

does not sart frmedistely, plescs give [t a few seconds - [It's probehly trylng 1o contactflogin to the FTP
SETVET.

Mach
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Installationthe Mach3:
The Parallel Port Driver doesnot require.

i)

[:ﬂ Hach3 Setup

Select Fackages
Fleaze select the program features that wou want to instell.

The Parallel Port Driver can deselect.
Frogram Features:

sl

&l Fort Draiver

Installs the Parallel Port Driver.

[ This 1= not needed for extermal

. i) motion control dewices.

©[] LazyCam (323 KB )

2 [v] Screen sets
[¢] Standerd Mach3Turn sereen
Jw] Standard Mach3Mill screen
.. Standard Mach3d Plasma secreen

Total space required: 39.5 MB

¢ Back ] |. Hext > I [ Cancel
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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 cabletothe PC and the motioncard.

A RREET bl
Machd USE Metion Card | 5 .

i RRFEH x
SN E S AT LR 7

&

i BREEE
B ABPHARE

&.
4 When the status indicator (LED)

lights on the card, USB connection is

successful.




nMotion mach3 USB CNC controller

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- O (¥ JOsed [ rocen [

PachIPaging v Ed=

HEAE TH BWERT

4 ERMEXS =M

149,444 Apiceton Extenson  28/12/2015PM 128

e it 256,35 FHLA K

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 Plugln sensed!!

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

 MNormal Printer port Qperation.
& nMotion-CNC-Controf

T No Device
" Mo Device

" Mo Device

™ Dont ask me this again OK
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0 £33 o
Ignore
14 . 5
_ Suggestto put ticsks"V ",
Forthe 4th axis
tosetlowsignal levelsactived
Pick ticks"V"

Port Setup and Axis Selection Motor Qutputs | Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options

Signal Enabled Step Pin# Dir Pin# Dir LowActive |Step LowlAct... | Step Port Dir Port
X Axi o 1 2 ¥ o

is 8

4 i 4 *— |suggest set to

Vi 5 " 9Setp low Active

. of L 4 of
Z Axis 5 6 0 0

. o 4 of
A Axis 7 8 (0] (0]

. of x of
B Axis 9 10 0 0

. o 4 o
C Axis 11 12 (0] (0]

i o 4 o

Spindle 0 0 0 0

,,_:-néw"s'c’)?fv_v_aii:é can change the STEP and DIR order-,

- T m= ‘ e ‘

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

Notor Tuning and Setup

X - AXTS MOTOR MOVEMENT PROFILE
1878
16675
1500
13125
1128
9375

Setupeach axis

o
(=]

S62.5

Velocity mm's per Minute
5]
o

187.5

1

[
Time in Seconds

w
: Step Pulse  Dir Pulse’

14

in's or mm'sfsec)sec G's L-Sug

Jouzq-m; o lo

Mach3 stepsper unit:

Mach3 stepsperunit=Mach3 steps perrev * Motor revs perunit
—




The Mach3 Menu => Config => Homing/Limits dialog Axes
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direction, depends on the "Reversed". if you have a
MPG ,please let “Reversed” as “X” .

e e

wyu - gL e

Jort Setup and Axis Selection Motor Outputs l Input Signalsl Output Signalsl Encoder/MPG's | Spindle Setup | Mill Optid

Motor Home /SoftLimits

Dependson 1 or X

% o a o
T o B 0
z o C o

Entries are in units.
Axis | Revers... | SoftMax |SoftMin |Slow 2. |Home ... [Home ... |Auto 2. |Speed %
X s/ %% 10000 -10000 100 ooooo o of 40
Y : 10000 -100.00 1.00 oo of of 40
zZ 3| :3 10000 -10000 100 0000 O of 0
A u 8 100,00 -100.00  1.00 ooooo & o 20
B k ooooo X of 20
c w Axes direction: ooooo X off 0

Ve Lo LA

Signal Enabled Step Pin# Dir Pin#
. of

X Axis 1 2
: <

Y Axis 3 4

o

Z Axis 5 6
. of

A Axis Fi 8
. of

B Axis 9 10
- of

C Axis 11 12

Spindle 0 0

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

thve  Step Low Act... | Step Port Din
changethisto  °
|I fhange Axis Moving|
direction | "
of
0 0
|of
0 0
|of
0 0
|of
0 0
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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)

Fortz & Fins

I

Engine Configuration...

Encoder/MEG s Spindle Setup

Mill Options

X
|
|

TES

Fort Setup and Aziz Selectien ] Mater Outputs Input 5ignals | Outpat Signals
Signal I Enabled | Port # Pin Homber | #ctive Low | Emulated | HotKey [J\
Loput 24 I ' 2 e L1} a
Frabe - | i 0
— Pick ticks™v " from1tolé o

Ty

Limit Ovrd 2 Suggestpicka cross "\'I",
EStop of ) . 3

T 5 ; toset Low signal level Active
THE Up 4 2 0 & I
THC Down 4 2 o 4 w o

OEN Trig #1 | 3 2 i » w a

OEN l'n; Ak 4 7.1 a 4 w a 3

Pins 10-13 md}ﬁre inputs. Only these 5 pin nusbers may be

Automated Setup oF Impuis

¢) Setup the Output signals.

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

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

Engine Configuration... Ports & Pins

he

Encoder/MPG' = | Spindle Setup | Mill Options |
Port Setup and Axis Selection | Motor COutpuls ‘ Irnput Siznals Output Signals
Signal Enabled [ Port # | Pin Hunber | Aetive Low ||
Digit Trig B 2 f q
Ensblel Pick ticks"V "
EnableZ ]
Enablas i
Enabled
Enableb Number ran g
Enableb of &
Dutpat 2L of From %o 16 7
Output #2 of ] Suggestto put tiesks" .
LG 3 x g % ltosetlowsignal levelsactived
Ouiput #4 w i} ]
Pins 2 -9, 1, 14 1B, and 17 are ooiput pins. Ho &
w= [ B EAW |
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® Hardware installation of motion control card
PIN function description

6 Axis Output Port

Index | Pin Name | Function Electrical note
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16 input terminals (Port Input) pin function description

wire

24V power supply
ground is the same

index Pin Name Function Electrical characteristics Note
1 GND Digital signal ground
wire
2 IN1 Input Port In the MACH3 menu
o B Type NPN switch “HC =" A0 5| B
or contact switch
"Configuration"
4 IN3 = >"port and pin"
5 L =>“Input Signals”H
&b
6 IN5 EEEUJ Ae
= > "Input Signals" in
7 ING the allocation of
8 IN7 functions
9 IN8 Mach3 3 H -5
(Port Number) 42,
10 IN9 %5 (Pin Number)
HN1~16%5,
11 IN10
Mach3 in the port
12 IN11 number (Number
Port) for 2, the pin
13 IN12 number (Number
Pin) for the 1~16
14 IN13 number.
15 IN14
16 IN15
17 IN16
18 GND Digital signal ground Digital ground , and
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Output terminal (Port Out) pin function description
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The card supplied by USB, has installed a power module, the maximum output power of up to
1A.

All output, including 6 axis pulse / output / control output / spindle speed output, USB
connection after the default output impedance. In the Mach3 after the start level is controlled by Mach3,
suggested that all the output signal in Mach3 is set to low level effective.

12 36VE R

[T

Plus and

dir signal

PU* PU- DIR+ DIR-

BT ARl output

PUT PU- DIR DIR-

port
CNGC Controller

AL INPUT AL i

INPUT PORT A
I}

TR,

Input port wiring  instructions

PU+ PU- DIR+ DIR-

Km@tﬁ@m @

CNGC Controller T T O i
Al INPUT 31 S

m

GGQQ@Q?

PUS PU- DIR+ DIR-

[Rs485]DC OUT
[+ Jo- lann]sve]

There are 16 input port ,can use NPN , or Contact switch
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INPUT PORT
15 | | IH8}

&mmmm
-3

8 way control output pin position diagram

NPN type low level output mode, O9~12 have the maximum drive current 170mA.O13~16
50mA max.

8 ptocoupler isolated output

DO PIOPPIOIODOO®O

PU+ PU- DIR+ DIR-

K motion —

Principle diagram of Isolate Output
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VDD3V3
u12 |
8—% 2 |||- ISOGND
7 14 % K 10 EXOUT13
= = RVI2
6| — 11
5 % h K’ - 12 EXQUT 14
= = RV16
4 — 13
3 ? % K 14 EXOUT15
Al € I3
2 — 15 t%
&= v | Mz
1|4 N 16 XOUJ[16
= €
TLP280-4

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”.

ullotion Status & Config rhangral9808126. com x|
: = P —
[ Status — ~Dutputs Enable F3 g B Analog Config
Emm;“";“" ‘Selected for output ensble | Outputs->Mach Pins |~ Inputs- >MachPins 885 (% Incrementsd
i FROY:
Probe ¥ ouTsEN ol & ous | |
F rnw:tn Pause I; CuE10EN | g oz [ cutlo g m I‘lg :::?a firkemal =
™ nMotion in Wait condition ¥ Cuti1EN Fouws Foull | (Fena Fenil SRO%:
Out1ZEN ¥ Out 7otz | (P4 Pini2 fireena =]
:: RO oA 1 et (Bptey Fows Powss | Wems ems || | soom
[y ews b progmes % Outl4EN pouws Fons | Fee Femit || a3
i ¥ Out1SEN ¥ ow? Fouws | W e ¥ Bais AN
| s v ¥ OuttsEN ¥ ous W owis | ¥ png W Pinis
: \ J
;cSam:C.ydsTm- Spide
: Pluse per turn: PWM Frequency:
001 vI Seconds per segment IE—-H 5
- 7 -
Last position save - G Code Buffer Time(ms): [
% PCsave  NYRAM _—
[Homing | Homing Pull OFF | [ Fvendsse: & wvzaec  C wvzace
:hm wpuloff 2 apdloF —
Singls Stags -Hinputs — — T =
[ F s S ol ruﬁbummwuss:
l zedoff o cpdoff e
Home Switches
|mmr=rn By onfis | coct | o]

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

= Analog Config

" ABS ¥ 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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ollotion Status & Config rhangrmi980@126. com

¥ ouTeEN 7 outl ¥ ous Vel ¥ Ping i
anpm [¥ OutioEN M ouz Foutlo | ez Pintd fextat =]
I™ riMotion in Wia condition Ewnm gx lEx:; gm gmu SRO%:
Interpolated ogress v Out12EN v Pt Pini2 == -]
::MM":W“P' b (O P ous P OM3 | | pes [ pinia I0GW!
i PRt ¥ Outl4EN W oous [F OIS | 5 pns (7 pinta ficemal =]
o I OutiseN ¥ oouws [vows | ¥ en7 ¥ Pinis Lo
riMotion Firmyare sersion: ¥ Cut16EN W o ¥ ouwlé | W ene [ pints
— I !
: -~ Spidle - =
S&w%mﬁum Phise per burh: PWM Fraquency:
001 'I per segment. | a
< iE il
~Last position save ————————— G Code Buffer Timelmsh 55— 3 e
 PCsave © NvRAM —_— |— L
- Honing | [~ Homing Pl OFF | | Fvemdssel @ oyzesc  Coovzace |
€ NoHoming xpuoff |2 apul off = - -
;xmlﬁw ¥ Pull OFF |2 gp.]mlz_ = uss " Etherhiat
2 i nMction IP Address:
zrdoff b chdof s
Home Switchas - 1 — =
e | Aopky Confis | el | [ox_]

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

FRO%::
|Exm1 |
SRO%:
|E><m2 =]
I0G:

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:

AT-Low AL-Hi FilterSet

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.
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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.

Al [NPUT #5361 =

000000

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 ll
Fort Setup and fxiz Selaction l Motor Outputs l Input Signals Output Sigmals i
Encoder MBS 5 Spindle Setup Mill Options
—Relay Control ———————————— —Motor Control Special Functions ————————
[ Disable Spindle Rel ¥ Use Spindle Motor Uu;ll I~ Use Spindle Feedback in Sync N
Cloclkwize Output 1 g gtm ?Er.\tr':lt [T Closed Loop Spindle Cont
ep/Dir Maoto
CCH (M4) Output b P IU.ZS I Il I IU.S
Output Signal # = [~ Spindle Speed Averagi
FHME Freq. 12083
—Flood Mist Contrel ——— SRl
Mini Pl ID
¥ Dizable Flood/Mist refialay il &
Mist Output |4 ID —General Parameters ———— —Special Options, Usuallsy Off
Floed Output |3 ID A elaisnin IE I1 e [T Hotfire Heat for T
e | P CCW Delay Spin UF I]_ Seconds W
—ModBus Spindle — Use Step/Dir as welllelay Spind DOWN Il Seconds [~ Torch Volts Conts
I Enebled Eeg J54 B4 - ||CCH Delay Spin DOWH [ Saconds
Max A0C Count |15380 [~ Immediate Eelay off befors d
e [ mE | mme |

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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nlotion Status & Config rhangralSB0RIZE. com [] x|
'fi mxgm [Selected for output enable | - Outputs->Mach Pins | [ Inputs->MachPins | aBS & Incremental
I™ Probe HE W ouTIEN Fow Fows | Fpnt W oping o
[~ rMotion in Pause ¥ outicen ¥ os2 F owlo | W en2 W Rinlo festai =l
T ihotion i Wk condiion ¥ Outi1En ||gou:3 gouu gm I;phn SRO%:
Interpolated : ¥ ow1zEn v Outd [V OwkiZ Pins Pin12 =
p m":“h”"” ¥ OutiEN Fous P Owd | ([Fpms Fens || e
r m’“ht‘ Lo ¥ Outt4eN W oous ¥ ould | G pgs & pingg atcincen =
PIOGresS ¥ OutisEN ¥ owr W owts W Pn? W Pnis s
nMotion Firmware yersion: ¥ Outisen ¥ oue ¥ outls IFv’m W Pini&
Serva Cycle Time 0
Piuse per turn: PWM Frequency:
oot = | Seconds per segment ?Z-«E'a m 5
Last position save G Code Buffer Tme{ms): [
& PC save T NVRAM ‘ —
Iwi [~ Hormirsg Pull OFF | Five fods Sel: (3 xyzaBC = XYZACB
I::::'m - ¥ Pull off |2 Apul off [2 Denece Conriach-
Eﬁmmnm ¥ pul Off [z B Pul off |2 & use " Etherhst
| 2R off o cruloff [ M

e e -
reeyrzra || Sy Conis | o | o]

spindle relay configuration

Engine Confignration . Ports & Pins R X
Encoder/MFG = | Spindle Setup | Mill Options |
Port Setup and fxis Selection | Motor Outputs | Input Signals Output Signals
Signal | Enabled [ Port # [ Pin Humber | Active Low =]
Tatput #1 of E 9

Output #3 W 1 ] » |

A 0 v o - B S I~

Phase configuration of spindle speed control signal PWM

Engine Configuration... Ports & Pinz
Encoder /PG’ s | Spindle Setup | Will Optiens
Port Satup and Axis Selection Hator Outputs | Tnput Signals | Output Signals |
Signal Enabled ’ Step Fin# | Dir Pind ‘ Dir Low 1 Step Lo, ‘ Step Port | Dir Port ‘
X heis of z 3 o o 1 1
iliin ol 4 5 of o 1 i
7 hxis o [ K o o 1 !
A doris ‘ a 9 " ‘ 1 1
T ki L g o 0 x x o o
© heis L 4 0 0 4 e o 0
spindle | € 1 0 x LA 1 0
s \, Ly
Tick or cross as required we | mm |

Mach3 menu " Config=> Spindle Pulleys ", enter " Pulley Selection "
Pulley Selection E|

Ratio

IMax Speed
|annn

Current Pulley Min Speed
ID

Enter the max
Choose one

speed
L P
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Principle diagram of the spindle speed control analog output interface

Uls

R0 )

BN

8

6 EPWMI

T

C76 HCPL-0600

EPWMI

R4Z 1K

Header 3

RV24

KRMV1206G360R6NXT

TWCC_IOV
3

2 P4
1

VCC _10V have not served , if you use a variable frequency speed control of the spindle and need in

PWM feet pick a pull-up resistor to inverter 10V output ports.

24V+
GND
GND
SV+
SV+

PWM
SP+
SP-
016
015

014
013

012
011
010
09
GND
PE

COM(GND)
XHFWD)
X2(REV)

_-".”.1 e
ity L T

A

*,,
i

Lit
1
AENAN Vil

GND(COM)
FV(AIl)

PE

nMotion control card of the speed of the input interface schematic

VDD 5V C49
VDD3V3

02
R92 vce
4.7
¢ r{ DZI %
S

R9I_220R  SPEED IN+

SPEED IN-

— HCPL-0600
GND



nMotion mach3 USB CNC controller

24V+ p—
GND |— A PNP sensor
GND 1
5V+ VCC
SV+ — 3
PWM — ouT

SP+ i :

SP- o - GND
016 =— :
015 — PNP Sensor
014 —

013 p—

N1 e

24V+ |—
GND |}— NPN sensor
GND 1
5V+ VCC
SV — 3
PWM |— ouT
ok
SP- = GND
016 (— e
S I NPN Sensor
014 —
013 —
012 (—
ol11 —
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Probe connection

U
<
|

GND
IN1
IN2
IN3
IN4
IN5
ING6
IN7
IN8
INO
il 5 & 7]k IN10
IN11
IN12
IN13
IN14
IN15
IN16
GND

A simple automatic tool setting

device

LIl

G

—i

L1l 1]

X )]k

Config (Config => Ports and Pins)

Engine Configuration... Forts & Fins x|
Tncoder /MPG = | Spindle Setup | Mill Options |
Port Setup and Axis Selection | Motor Outputs Input Signals | Output Signals
Signal Ensbled [ Port # | Fin Hunber  Active Low | Enulated | HotKey [2]
Input 3 173 1 0 14 4 [
Input 28 4 1 0 L 4 4 o
Probe ol 2 4 of 14 o
Tndex o 1 [ L ¢ 4 0
Linit Owrd | 3 1 0 4 w o J
EStop of z 1 4 4 ]
T On w 1 0 o 4 0
T Up w 1 0 o 4 0
THC Down w 1 0 w 4 0
OEM Trig #1 | 3 1 ] L 4 4 o =l
Pins 10-13 and 15 are inputs. Only these 5 pin nunbers may be
hutonated Setup of Inputs
RE AL A G

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

ZNew = ZCurrent - 20 'probe down 20 mm

Code "G90F100" 'slow feed rate to 100 MM/MIN

Rem Code "G4 P1" 'Pause 1 second to give time to position probe plate
Code "G31 Z" &ZNew

While IsMoving()

Sleep(10)

Wend

Call SetDro (2,GageH) 'DRO(2)=Z DRO
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FinalMove = GageH + 10
Code "GO Z" &FinalMove
Code "F" &FeedCurrent 'restore starting feed rate
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® MPG Setting

MPG use the input pin IN15 and IN16 , connect to Encode A and B signal.

If you use a full function MPG with Rate switch and Axis select,

The DB15 head PIN order is like this :

1 +5V 9 Encoder A
2 10 Encoder B
3 C axis SEL 11 GND

4 ESTOP 12 A axis SEL
5 B Axis SEL 13 Z axis SEL
6 X1 14 Y axis SEL
7 X10 15 X axis SEL
8 X100

Software configuration

Mach3 electronic hand wheel configuration, as shown below: (Config => Ports and Pins)
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Engine Configuration .. Ports & Pins x|
Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals |
Encoder/MEG s Spindle Setup | Mill Options
Signal Enabled | B -Fort # | & -Fin # | B -Fort # |B -Fin # Counts... Yelocity
Brcodsrl | OF n n n n 1000000 100 o0
Brcodsrz | OF n n n n 1000000 100 o0
Brcodsrs | OF n n n n 1000000 10000
Encodsrd | OF i i i i 1.000000 10000,
WEG # o z 15 z 4 100,00,
WEG #2 L 4 il il il il 1.000000 10000,
WEG #3 L 4 il il il il 1.000000 10000,
we [ mE | sRw |

Press “TAB” key,like this

> MPG MODE °

MPG Mode = Multi-Step \

——

2000.0C Cycle Jog Step =0.01

shuttie Mode |[ll Step .
Cycle Jog Step J 0. 01@ Jog Mode = MPG
B

MPG Axis = X/Y/Z/A

—

MPG soft mode: (no longer use)

This mode fix the MPG with Mach3, so all this need mach3 to do MPG work.
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Press “Shuttle Mode” button, Shuttle Mode LED is off, the MPG woke on Soft mode.

MPG hard mode

Press “Shuttle Mode” button, Shuttle Mode LED is on, the MPG woke on Hard mode.

If your MPG have a white button as Enable, please hold the white button all the time when

you use the MPG to control the machine.

In hard mode, the plugin set need to set something.
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1. MPG Mini Step, in “X1” ,the MPG 1 step need to move a short distance, this need to set the
“Config Plugins” , and there is a setting like this , “MPG Set” ->”Min Step”.

~MPG Set 1
Min Step: [a.m i I
G Code Buffer Time(ms): [
] 1 ]
1

2. fifth Axis selection (no longer use)

llotion Status 4 Confilg shangzalOBGIZ=NSEE x|
Analog Confi
e Allns andlouts are i Machd A e
¥ nition Powered on Selected For output enble Qutputs->Mach Fins | [~ Inputs->MachPins—— |~ 485 & mcremental
I Limk or Estop hit o
I Probe Hi: [ ouTSEN Fow Fouw | |Fent W pne
r ¥ OutiGEN W oz oo | (2 W pnio ineernal =
fMaton in Pau
Motio ¥ outt 1EN g outs ﬁ outil g Pin3 g Pint1 SRO%:
T ¥ outizen P ouws Fowz | |Frnt R pmiz Internal -
1': TR I Out1zEN P outs ¥ OU13 | U pis I pint3 J06%:
Bz [ [ouien [ ous ¥ OUELS |17 pne 7 it Internal -
¥ OutisEn Fow [ ows | | W Pois
riMotion Firmware version: ¥ outteEN ¥ ous v outte |V Pne [ Pinte
re G D
EERDEALE: Pluse per turm; PWM Freguency:
002 ] Seconds per segment Mnstep:  [oor - F g
: 8 <] ke
Last pasiton save & Code Buffer Tme(ms [150:
Epcave O s ——
o HomngPlloff————————————— Five dis 5ol fuds & coois
o floming Pl off AR OFF

 Single Stage Hinputs ¢ : Deivee Connect
g c
 Dual stage- Hinputs PR | B Pul OFF [2 @ UsE Etherfiet
2 3

2 PullOf CPuloff niotion [P Address:

Z .0 .0 .1

Home Switches
[ i A S ey ey concel

If you want to use the BSEL pin to select C Axis ,you can set the config like this below.

Five Axis 3eli B Axis % C Axis

® Using NVRAM

Select “PC save”, the position is saved in PC ,and Select’NVRAM?”, the Mechanical position
saved in NVRAM.
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on Slatus & Lontig 155021092
— Status —Outputs Enable———— —Analog Config
’ 5 All ins and outs are in Mach3
F E_m:tong:twe?f On Selected for output enable — Outputs->Mach Pins-| [~ Inputs->MachPins—— | (@ ABS (" Incremental
Imit or op hi 5
FRO%:
[~ Probe Hit [+ ouT9EN [Coutt [~ Ou9 | [~ pin1 [ Ping |
[~ nMation in Pause [V Outl0EN [T ouz [ outo | [T pinz [ Pinio ernal -
[~ nMotion in Wait condition [ OutL1EN [Tous [ Outll | |[” pina [ Pinil SRO%:
[~ Interpolated move in progress [v Out12EN [~ oud [~ outiz | [ Pin4 [ Pini2 imternal vl
[~ velocity move in progress e [Cous [ ow3 | ™ pns [ pini3 JOG%:
[ Scan in progress 1 OulsEN [¥ Outi4EN |_]jote [ outia [ Pins [ Pint4 Ilnternal vl
[¥ OUut7EN [¥ Out1SEN [ ouwz [ outi5 | |[C Rin7 | Pinl5
Firmware version: 0.0 outd Outlé Ping Pinl6
[v Outsen [v Outi6EN r il [ Find [ Pin R |
— Configs -
—Spidle
Servo Cycle Time: —MPG Set- P
Pluse per turn: PWM Fregquency:
.002 + | Seconds per Min Step: 0.01 -
|2 3 10 - | Kz

ast position save ——— G Co@e B_ufFer |l48?
1
(® PC save  NVRAM gl
Homing - Homing Pull OFf ‘ Five AXis Sel: & B Axis O ois
" No Homing X Pull Off |3 A Pull oﬁ|3 P
 Single Stage -H inputs Ii Ii ;
@ Dual stage- H inputs ¥ Pull O |3 B Pull Off |3 S A D
9 P nMotion IP Address:
Z Pull Off |3 CFull oﬁla
|127z. 0 .0 .1
— Home Switches
Cx [z A Cancel oK
Advance Setting
Advance Setting hed
IM Call Setting
[ i1 Cail For CodeMaoi™ [~ WS Call For Code"™o0s" | IN® Call For Code"Mang" [~ m13 Call For Code"Mo1:
[~ N2 Call For Code"M202" [~ ING Call For Code"M906" [ INL0 Call For Code"™™o1( [ IN14 Call For Code"M91<
[~ 3 Call For Code"Ma03" [~ IN7 Call For Code"™M907" [~ 11 Call For Code™™911 [ IN15 Call For Code"Mg1:
[~ IN4 call For Code"Ma04" [~ IN8 Call For Code"Mo08" [~ IN12 Call For Code"™o1: | IN16 Call For Code"M91¢

— Motion Pin config

X_STEP |XS A_STEP: |AS X Axis Step+Dir I Y Axis Mode:IStep+Dir - [
X_DRR: |XD ADR: |AD hd 7 Avis Mode{ Step+Dir _~ | A Auis [step+oir |
Y_STEP [¥S B_STEP: |BS B Axis ModE:lst__,epmir . C Axis IStep+Dir - |

¥ DIR: |YD B_DIR: |BD i

i

CS Function Select:

]

Z_STEP |ZS C_STEP: |CS -

ol

7 DIR: |ZD C_DIR: |CD - (e Step Or Dir out (" Spindle Step Set

Default Set |

[~ Reset Offline MPG Set

comcl_|

’—Df'ﬂine MPG Work

1.use INPUT pin to call a M Code run:(this only work when mach3 is in stop statue),M901~M916

is write by your self.
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nental

I —

nMotion Status & Config 15502169252@126.com
Advance Setting
— Status— .
[~ nMa §-m Call Setting
[~ umif [ @1 call For Code’Moo1® | INS Call For Code"Mans™ [ IN® Call For Code’Mga” [ TN13 Call For Code"M912
||: P:c [ N2 Call For Code"M902" [~ N6 Call For Code"™M906" [ IN10 Call For Code™Mgic [ IN14 Call For Code"M91<
n
[~ nvafl [ I3 Call For Code'M903" [ m7 call For Code"M907" [~ i1 Call For Code™911 | IN15 Call For Code™91:
j [~ mte § [ IN4 Call For Code"M904" [ 8 Call For Code"M908" [~ 1412 Call For Code™™o1: | INL6 Call For Code"Ma1¢
[~ vel
[™ scal "~ potion Pin config
Heg | step[xs v| astes: [AS - X Aotis Step+Dir v | Y Axis Mode:|Step+Dir >
—Configs| | % DIR: |XD vI ADR: |AD * Z Axis Mode:|Step-Dir  ~ A Axis Step+Dir  ~
Servo i :
e ¥ _STEP IYS VI g _sTep: |BS j' B Axis Mode:|Step+Dir = € Aoas Step-+Dir :I'
. |YD | B_DR: |BD X
~Lastpg | Y-PIR: z CS Function Select:
@ pol | ZSTER |zs 'I C_STEP: |CS =
7 DIR: IZD LI C DR: |CD - (@ Step Or Dir out (" Spindle Step Set
—Homing
~ Nok Default Set
" si
" — Offline MPG Worl
@ Dual .
[~ Reset Offline MPG Set
s S
r‘i"’;‘el; oK | Cancel |
T T T

2. change the STEP and DIR pin order

You can change the X axis step to any pin of XS, XD, YS......CS,CD. Use

this configure function.

nental

]

nMaotion Status & Config 15502169252@126.com
Advance Setting

— Status—

[T nMad I call Setting

[~ Umi | [~ call For Code’go1® [ N5 Call For Code"M90s" | ING Call For Code"M909" [ IN13 Call For Code"Mg1:

||: P:; [~ 2 call For Code"M902" [~ N6 Call For Code"M306" | IN10 Call For Code"moit [ IN14 Call For Code'M81<

i

[ nMg | [~ I3 call For Code"Mg03" [ M7 Call For Code"™M807" [~ IN11 Call For Code"Me11 | IN15 Call For Code"Mo1t

[ Inte [~ 4 call For Code"Ma04" [ I8 Call For Code'M908" [~ 12 call For Code"mo1z | IN16 Call For Code"Moie

[~ Vel

[ sca

RO | A5 v| W xaxs Step+Dir ~| Y Ais ModefStepDir
—Configs A_DIR: |""[JI i | Z Axis Mode:|Step+Dir = | A Axis |Step+Dir ¥ |

Servo C . .

= B_STEP: |55 '| B Axis Mode:lstep+[}ir e| C Axis ISteF‘+D'r j'
B_DIR: |ED > |
—Last pg - CS Function Select:
@ PC C_STEP: |cs v|
C_DIR: |CD - | (@ Step Or Dir out (" Spindle Step Set

—Homing

© Not Default Set

" Si

b Offline MPG Work
@® Dual .
[~ Reset Offline MPG Set

LE =

IEOFXHEF OK | Cancel I

]
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3.change CS pin function
CS pin of step and dir prot can set to Step or DIR out for Motion axis ,or as spindle step out.

If you use a servo as spindle .

& Sett s

N Call Setting 5
[~ M1 call For Code"M901" [~ N5 Call For Code"Mo05" [ INS Call For Code"Mgog" [~ IN13 Call For Code"MS1:
[~ IN2 Call For Code"M302" [~ IN6 Call For Code"M906" [~ IN10 Call For Code"Ma1¢ | IN14 Call For Code'M91¢
[~ N3 Call For Code"M903" [ IN7 Call For Code™907" [~ 11 Call For Code"Ma11 [ IN15 Call For Code"M91:
[ M4 Call For Code"Mg04" [ N8 Call For Code"M908" [~ Iy12 Call For Code"Mo1: | IN16 Call For CodeMa1e

Mation Pin config
X STEP |XS = A_STEP: AS - X Axis Step+Dir - Y Axis Mode:|Step+Dir
X_DIR: |XD »| ADR: |AD X Z Aois Mode:Step+Dir A Axis Step+Dir ¥
v sTep[vs v | B_sTER: [BS | 8 Auis Mode:[StepiDir |  CANS SteptDr - |
vom: [0 =] DR [0 =]
zﬁsTEPﬁs——E C_STEP: |CS -

D - & Step Or Dir out (" Spindle Step Set

CS Function Select:

Z DRR: |ZD ~| CDR:

Default Set

[~ Offline MPG Work

[ Reset Offline MPG Set

oK Cancel

4. offline MPG work function

If you want to use MPG to control machine to move with out start the
computer, you can use this function, set all the configure as your machine
work, and then, select the function, press “OK” button, some data will
write to nMotion card.and then the nest time , you no need to open the
computer, you can also use MPG to move axis. This can only work when your
MPG ESTOP button was press down, or your MPG have no ESTOP button.
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AQVance Settng =
IN Call Setting
[ N1 Call For Code"Man1" [~ 5 Call For Code"Mans” | INO Call For Code"Mape" | IN13 Call For Code"M91:
[~ N2 call For Code"M302" [ 6 Call For Code"™906" | IN10 Call For Code"™s1¢ [ IN14 Call For Code"M91<
[~ IN3 Call For Code"Ma03" [ ™7 call For Code"M907" [~ 11 Call For Code"™911 | IN15 Call For Code"M91E
[~ N4 Call For Code"M204" [ M8 call For Code"M908" [~ 417 Call For CodeMo1: | INL6 Call For Code"Ma1¢
—Motion Pin config
X STEPlXS v| A_STEP: |AS VI ¥ Axis Step+Dir - l Y Axis Mode:iStep+Dir wl
X DIR: [XD v| ADR: [0 ~| 7 Axis ModeStep-oir -] Ams [stepsoir ]
v_sTep [¥S v| B_sTep: |BS ¥ B Axis Mode:[StepDir  ~|  CAXS [step+Dir |
. |YD - | B_DIR: |BD ¥
g — €S Function Select:
Z_STEP | 75 - | £ SFEP: ICS - I
T m C_DR: |cD = (® Step Or Dir out (" Spindle Step Set
Default Set |
Offline MPG Work | -
[ [¥ Reset Offline MPG Set
OK | Cancel |
1 T | G I [
5.nMotion CNC controller support Step/Dir Motor as spindle.

Engine Configuration... Ports & Pins

Port Setup and Axis Selection | Motor Outputsl Input Signalsl Output Signalsl Encoder/MPG's Spind

—Relay Control Special Functions

[ Disable Spindle Relays

[¥' Use Spindle Motor Output

[” Use Spindle Feedbac
[~ PWM Control

Clockwise Output # |1 [ Closed Loop Spindle
[ Step/Dir Motor
CCW (M4) OQutput # |2 PI&E I h

Output Signal #'s 1-6 |
~Flood Mist Control

[~ Spindle Speed Avers

PWMBase Freq. |9
o %

Minimum

[” Disable Flood/Mist relays Delay

OQutput # |4_ |D

| Mist — General Parameters —Special ¢
Flaod Output # |3— r CW Delay Spin UP |1_ Baconts o
Output Signal #'s 1-6 CEW Delpy Spin LB 1 Seconds [~ Lasel

~ModBus Spindle - Use Step/Dir as well—, €W Delay Spind DOWN 4 Seconds [ Tord

'4 ™ Enabled Reg |54+ 64 - 127| CCW Delay Spin DOWN |1 Seconds [~ Tord

the spindle speed
control by step speed, if CS function is not set to spindle mode, ‘09’
‘010" will be the direction of

When you select to use Step/dir Motor like this above,

will be the step pin for spindle,

spindle.
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And us ‘CS’ function as Spindle mode, ‘CS’ will be the step pin for
spindle. ‘CD’ will be the Dir pin for spindle.

Spindle motor configure as below,

Axis Selection |
Veloci
SPINDLE MOTOR MOVEMENT PROFILE it |
3750 X Axis L
3375
g
E 3000 Y Axis E
= 2625 1
I 2050 7 Axis |
in ]
= 1875
E 1500 A Axis !
o
TS
3 750 i
L] i !
2 B Axis
375
0 - f
0 005 01 015 02 025 03 035 04 045 05 LA
Time in Seconds |
Spindle
Accel |
|
Velocity Acceleration Step Pulse  Dir E Al Hia= ‘
Steps per In's or mm's per in's or G's 1-5us 0-5
izu |D |4 |u.uuu4u?9[ |5 5 Cancel ‘ oK ‘

"Step per” refers to the number of pulses required for each rotation of
the spindle. This is different form X, Y, Z or A, B, C axis. And Acceleration

of spindle also need to set.



