FlyMotion mach3 USB CNC

FlyMotion Mach3 USB Motion Card Installation Manual

2020/ 8/1
Features:
a.  Fully supporting all Mach3 versions, including the Mach3 R3.043.066 version.
b.  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.

d.  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, dual core chip processing generally incomparable

f.  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 under750KHz frequency of the pulse output, 6 axis

pulse output frequencies up to500kHz, connected to the servo / step

g.  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 differentneeds.

h. 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.

i.  With 6 output ports, a single output drive capability of 170mA max, can be directly driven by DC

relay.

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

k. 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.

m. The circuit board is made by the engineer, the design level is clear at a glance.
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1. Basic connection diagram (an Overview)
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2. Mechanical dimensions diagram
Length: 170mm
Width: 120mm

Height: 35mm
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3. Prepare Mach3 software

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

; ) ) The latest version of Mach3 official website:
II“--r http://www.machsupport.com/downloads.php

:-.-? | Mach3 download: as shown below:

fesre | Dowwinacs — Forcihase Sopport ™ Rosoarces ™

Downloads
For previous verslons of Mach and LazyCam, XML, and ocher Exre nformacian: Click Here

{Some of the older Ales are llnked direchy from the FTP s=rver In order to avold redundancy. § your download
does not sart frmedistely, plesse give It 2 few seconds - 1t's probebiby trying 1o contactflogin to the FTP
Ve

Mach
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== ‘I;nstal.lationthe Mach3;
"/ The Parallel Port Driver doesnot require.

i:a Hach3 Setup

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

The Parallel Port Driver can deselect.
Program Features:

Installs the Parallel Fort Driver.

; ; Thi=z 1= not needad for external
: L = motion control devwices.

= [w] Screen sets

Standard Mach3Twrn screen
{v] Standard MachSMill screen
Standard Machd Plasma screen|

Total space required: 39.5 MB

< Back ] | Hext > :l l Cancel
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Installation the software of the USB motion card

This USB motion card doesnot need install any USB driver. Windows2000/Xp/Vista/Windows7
can directly identify.

1. Connectingthe USB cabletothe PC and the motion card.

L BRGWHE -
Mach3 USE Motion Card

L EREWT
USE ABERIARE

2]

N —
b When the status indicator (LED)

i R x
M E AT LUER T

lights on the card, USB connection is

successtul.
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a. Installing the motion card plug-in.

Unzip the nMotion.zip, copy or drag nMotion.dll into your Mach3\PluglIns folder.

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

Q- O (¥ Osed [ roeen [

e=1 | ) CPachIPagios v gl

QR 4%

WE  OEAE 0 BWERT

1L

x4 ERMEXS =M

19,844 Applcston Exterson /1273015 PM 128

B-c Bit 34,30 F PO TERE

Start the Mach3 software, a dialogueof "Motion Control Hardware Plugln sensed!!"is shown. Please

select the"nMotion-CNC-Control" 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.

© MNarmal Printer port Operation.
& nMotion-CNC-Control

" No Device
" No Device
o

Mo Device

™ Dont ask me this again Ok




b. B.Setup for Mach3

¢. Mach3 axis config
like this below: (Config => Ports and Pins)

Engine Configuration... Ports & Pins X
Port Setup and Axis Selection ~ Motor Outputs | Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options
Signal Enabled Step Pin# Dir Pin# Dir LowActive | Step Low Ac... | Step Port Dir Port
X Axis < 1 2 x < 0 0
¥ Axis < 3 4 x < 0 0
Z Axis L4 9 10 X o 0 0
-
i A Axis < 7 8 x < 0 0
j B Axis < 5 6 x < 0 0
J C Axis < n 12 x < 0 0
J ¥
‘ Spindle < 0 0 L 0 0
J
{ default set
i we | omw | sEe |
|
Engine Configuration... Ports & Pins
Port Setup and Axis Selection  Maotor Outputs | Input Signals | Qutput Signals | Encoder/MPG's | Spindle Setup | Mill Options
Signal Enabled Step Pin# Dir Pin# Dir LowActive |Step Low|Act... | Step Port Dir Port
X Axi o 1 2 " o
is -6
- o - *— |suggest set to
e ] ; k | | 9Setp low Active
. of 4 o
Z Axis 5 6 0 0
. 7 I i I
A Aods 7 8 0 ]
. ¥ I o 3 I
B Axis 9 10 0 0
. o " | |
C Axis M 12 0 0
; o " I |
Spindle / 0 0 0 0
~1ew software can change the STEP and DIR or e
—_——
HEE | EE | MLAA)

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




Eotar Tuning and Setu @
s Selection

N - AXTS MOTOR MOVEMENT PROFILE
 cis

]

Setupeach axis

Yelocity mim's per Minute

Save now

0g 1 12 14

Time in Seconds

Pulse  Dir Pulse’
Sus 0-5

accelzration

Step
in's or mm'sfsec)sec 1-

\ s

] Cancel

Mach3 stepsper unit:

Mach3 steps perunit=Mach3 steps per rev * Motor revs perunit
e, SRS

d. Axis Move direction change

Port Setup and Axis Selection ~ Motor Outputs | Input Signals | Output Signa\s.‘ Encoder/MPG's | Spindle Setupl Mill Opticns[

rhange this to Fix Move

Signal Enabled Step Pin#¥ . Dir Pin# dﬂ}@ttio ﬁep Port Dir Port
X Axis L 4 1 2 < 0 0
Y Axis o 3 4 < 0 0
Z Axis < 9 10 < 0 0
A Axis < 3 8 < 0 0
B Axis « 5 6 4 0 0
C Axis < n 12 < 0 0
Spindle < 0 0 < 0 0
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The Mach3 Menu => Config => Homing/Limits dialog Axes if you have a MPG ,please let “Reversed” as
‘CX” .

Maotor I—|o me/SoftLimits b
can't change this_.__ .. ... | home dir change
Axis rRevers | Soft Max [ Soft Min X Slow Z... l Home .. | Home . o L. | Spe
X x 100.00 | -100.00 1.00 oooc0o & of 30 ‘
¥ 4 100.00 -100.00 1.00 oooc0 o of 30 '
| |2 4 10000  -100.00  1.00 00000 & of 30
1A 4 10000  -100.00  1.00 00000 ¥ of 30

B x 100.00  -100.00 1.00 0.0000 |3 of 30
i lc n 100.00  -100.00  1.00 00000 & of 30
" ~G28 home location coordinates
T x Jo A o
lr|o B |o
7 Z |o c o

| | x |

e.  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 Configuration... Poxts & Ping
Encoder/MEG’ 5 i Spindle Setup | Mill Optiens ‘
Fort Setup and Axis Sslection i Meter Outputs Input Signals | Dutput Signals
Signal I Enabled ‘ Pori # | Tin Homber I Active Low | Eamlated | HotKey IA
Input 24 | AF 2 9 a 4 0
Froba | T w 1]
—r Pick ticks"™v " i from1tol6 o
H ~—
Linit Ovrd 2 Suggestpickacross "\'I",
EStop f 2 d 3
o 3 . to set Low signal level Active
THC Up ¥ g 0 ¥ e
THC Down ¥ z 0 K 4 g 0
OEM Trig#1 | 3 2 o g ¥ o
OEN Tric 2 4 2 0 L 3 x o @
—— — = e o -
Pins 10-13 u\d 1 e inputs. Only these 5 pin numbers may be
CEHEIMD Mutomated Setup of Iaput:l
WE

f.  Setup the Qutput 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)
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Engine Configuration...

Ports & Pins

Encoder/MPG' & | Spindle Setup | Mill Options |
Fort Setup and dxis Selection | Motor Outpuls | Input Signals Output Signals
Signal Enabled [ Port # | Pin Hunber | hetive Low
Digit Trig . - i
Znablel ] Pick ticks"™ "
Enable2 o
| Enable3 of
Ensbled wff
Hnahl o Number rang; |
Znableb of e 3
Outpat L o From %to 16 T
Output 42 of o Suggestto put tiosks™/",
g 23| W 0 B ltosetlowsignallevelsactived
Ouiput #4 w [} i}
Pins 2 -9, 1, 14, 16, and 1T are sutput pins. Fo
= [ ®mE | mAw |
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4. Hardware installation of motion control card PIN function
description

1) 6Axis Output Port

Index Pin Function Electrical note

Name
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2) input terminals (Port Input) pin function description

Index Pin Name Function Electrical Note
characteristics
1 GND Digital signal
ground wire
Type NPN switch or
2 IN1 Input Port Yp sw In the MACH3 menu
contact switch
"Configuration"”
3 IN2 Y .
= >"port and pin
=>“Input Signals”
“ 1 = > "Input Signals" in
the allocation of
5 functions
IN4 Mach3 Port Number 2,
Pin Number
1~16.
Mach3 in the port
6 IN5 number (Number
Port) for 2, the pin
’ IN6 number (Number
Pin) for the 1~16
8 IN7 number.
9 IN8
10 IN9
11 IN10
12 IN11
13 IN12
14 IN13
15 IN14
16 IN15
17 IN16
18 GND Digital signal Digital ground
ground wire
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3) Output terminal (Port Out) pin function description

Pin Name Functi Electrical
on characteristic
S
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The card need 12~30V DC power to work, has installed a power module, the maximum output power
of upto 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.

‘+++ EEP PEPP PP P PR RS

e Ia
2101101010, 60 aND
1804 Lnd1no

~ Pl PU- DIREDIR-
LR

PUt PU- DIR+ DIR-

B 5 Motion

CNC Controller
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5. Input port wiring instructions

There are 16 input port ,can use NPN , or Contact switch

Y_PU-
£, HL 5Kz &5 #3 1 (Motor Driver Power)

Y PU+
o y X_DIR-
DC24-48V e
[a] Q — sTnoQ v
sl n O B R T - G B e e P H e L e o X_PU
SIT LD <AOR CEEEEEEEEZEZLZZZEZ X_PU-
[T [TTTTTT I

R1 R2
1K~100K 1K~100K

IN2

e
vee (Figk)
GND(1i %) Z|2[2|2
our ()
NPN
vee (Figk) o
GND(#5 £k)

ESTOP
o
ouT () = 1 * STO)
NPN

NPN proximity switch wiring method

INI4

START

6. 6 way control output pin position diagram

NPN type low level output mode, O9~15 have the maximum drive current 170mA. FWD+ and
FWD- 50mA max.



6 ptocoupler isolated output

FlyMotionmach3 USB CNC

TEE FFF 4 A+ A FE
: _ — _ _ .

34eAu| Q10 |ZLO[IL0[0LD] 60 [OND|3d |

EJ/yMotion

CNC Controller

+ 4+ + +

Powerl

X NC
= 0
>0 Wz Low power relay Power2

4

‘ ||+ PE(+f 4 H)

LT e ey

e e e L S e e - FlyMotionV'10 | |

pR O AT Ao i

CZR2=RUuBEES0000 C DIR-
= BB C DIR+
C_PU-
C PU+
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7. 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”.

nlotion Status & Config rhangral 9508126, com i _Xj
e S T |
g (e el | Allins and ouks are in Machd Ay ocfly
'Em;:‘;dm \Selected for output enable | ~Oukpiks->MachPins— - Inputs->MahPins — | | 8BS & fncrementl
I Probe Hit Fomen | |Fow Foss | oy @ P T|m.u—;|
I~ nMobion in Pause 7 QutloEN | [ otz 2 outid | | P2 [ Pri0 nkern
™ niMotion in Wait condibon gO_umEu ggﬁ gxg 55:: fg:g sao%r:d
erpolated [ Iirk VI
::m ":“" : Eﬁ@ ||7r.us P o3 | ¥ ens W Pnts n:.;,,
[ e n Posual | | Fouws Fowlt e P || BT o]
¥ QutiSEN | Vo7 W ouws | (W ez W Bnis 2
b e yoinn: I ¥ OutieEn | ¥ ous 7 owis | ¥ pre ¥ Prls
st I | | . g
Corfige — e =
Spide
Servo Cycle Time: 5
Pluse per turm; PWH Frequancy:
[001 =] Seconds per seqment F g —
Last position save  Code Buffer Tmelms) [ -
+ PCsave " NYRAM | —
Hoing | Homing Pull OFF | | weassek & wvzec wvzace
(_M || wpaot Al off 2 = g
| € Single Stage -H inputs Cormect i
= Dusl stage- Hinputs ¥ Pull OFF |2 amcﬂF & uss PFM
1 Z Pull OFF [.’_ C Pull OFF F’ Iﬁ_
PR, | vty | | oy | ]
There are two kinds of application modes of analog quantity input: 1 absolute value model, 2 increment
value model
As follows:
—hAnalog Config

" BBS (¥ Incremental

[ TR

The absolute value of FRO%, SR0%, Jog% under the mode of the value of a linear relationship with the
Al Al level is higher, the greater the value of the correspondingrate.

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.

General incremental value model.

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 rhangraiSB08126. com

o Spksttie Allins and outs are in Machd
"me:m Salacted for outpot anshie Outputs->Mach Pns | |- Inpuks->MachPns —

L or Estop
I Probe Ht v ouTeEN Fot Fows | Fem e
I~ niMation in Pause [V Outt0EN Vooutz Woulo | W enz W oRinid
™ ni¥iotion jn Wikt candition ¥ Outi1EN gm Emn gﬁ\a gmu

Interpalat ogress ¥ Out1zEN outd [ out1z Pt Pini2
p, A “:::“"w ¥ Outi3EN Fous Mol | Fes W oenia
™ Scan In progress ¥ Outl4EN ¥ outs [ Owl4 | |7 pre ¥ pintd

: [V OutiSeEN W ou? 7 ouwts | |Wen? ¥ Pinis
riMotion Frmware version: ¥ OutiseN | V outs ¥ Outls | |V P8 [V Pinis
Corfigs T —
Seryo Cytle Time: e PWM Frequency
1.001 'Im;ww F—-—g =
~Last position save ———————— G Code Buffer Time(ms): [ -
& PCsave " NVRAM —_—— L
e . Homing Pull GFf | | Fvemdsset & avamec oo |
o Homing xeacr f aeaworf T -
& *
rﬁ“‘"'ﬂ 1% ¥ Pull OFF [2 Bpul off [2 & =8 " EtherNet
+ Dual stage- H inputs niiotion IP Address!

zrdoff |2 Crull off [z R

Home Switchas — | e =
rxrarzra || SR ol | [ ]

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.

—&nalog Config

& 8BS [ Increment
FR.C %

IExt.ﬁ.l
SRO%,:

=
|Extaz |
[

I0iE%G:
IInternaI

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 i x|
—All—————————— A2
A-Low AT-Hi A-Low AT-Hi Filteraet

lﬁ W 0,306 F o
N - z r o ==

]

: - - - - s

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 INPUT
memnnmm

7. 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 .. Ports & Pins ﬂ
Port Setup and Axis Selaction I Motor Outputs i Input Signals I Ohatput Signals= I
Encoder/MEG' = Spindle Setup | Mill Options |
—HRelay Control —Motor Control Special Functions————————
I Di=sble Spindle Rel [¥ Use Spindle Maotor DuJI [~ Vse Sp::mdle Feedback in Symc M
Cloclwize Output 1 ﬁ gtm Jc,r];l-‘tr;]-t [~ Closed Loop Spindle Cont
ep/lir Moto
CCH na) Output z P lD.25 I Il I IU.3
Output Signal # = [~ Spindle Speed hveragi
PWME Freq. 12083
—Flood Mist Control ————— Sk
Minimum FHR ID
¥ Disable Flood/Mist refielay | &
Mist Output |4 IU —General Parameters ———Special Optioens, Usually Off
Flosd  Dutput 5 o Cf Delay Spin W I Seconds || [ joupive Heat for 7
‘Output Signal # = R U I1 Seconds [T Laser Mode fr
—MadBus Spindle — Use Step/Dir as weldJelay Spind DOWH Il Seconds I” Torch Volts Conts
[~ Ensbled BReg 64 64 - ||CCH Deley Spin DOHF i Seconds
Mazx ADC Count |1538E| [~ Immediate Relay off before 4
we [ mA | sRw |

Spindle PWM (pulse width modulation output frequency in the Mach3 menu Config=>Config plugins into
plugin control and selection of activation nMotion CNC Controller card , click on the "config" after USB card
configuration dialog.
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ollotion Status & Config rhangralS808126. com

ﬁ mm"" Selected for output enable >MachPirs COS gl
FROM!
I Probe He ¥ OUTIEN F et W opins
C m:mnm [V OuttoEN W P2 W finlo fEital =]
I™ niotion in Wait condition [V Outtien gm gmu SRO%:
Interpalated progress. ¥ Out12En Pind Pinl2 m -I
ll: vdutvm“::wwh I ouisen Fes Fenis || e
I Scan in progress ¥ Outl4EN W et ¥ Pintd e
[V OuisEN W pn7 W Pinis
niotion Firmware version: ¥ outieen W Pra ¥ Pinie
Serva Cycle Time ;
b PWM Frequency:
001 = | Seconds per segmenk. E 4
~Last posttion save G Code Buffer Tme(ms): [ - =
& PCsave " NVRAM ‘ — l—-
s . ~Homing Pull OFf | FveArsSel (@ xyzapc [ XYZACB
pie
e :mamu o -2 SIS 0t
| & ol H ¥ Pull OFf {2 + use " EtherNat
| Zraoff [z ‘l"““”“_ D'“’mu : :
Switches

spindle relay configuration

Engine Configuration... Ports & Pins S

Port Setup and Axis Selection I Motor Outpms' Input Signals Output Signals | Encoder/MPG's | Spindle Se‘lupl Mill Opu':ms]

Signal Enabled ] Port # [ Pin Number Active Low "
| Enable6 2 ¥
r Output #1 o l

Output #2

Output #3
Output #4
Output #5

Output #6

Charge Pump.
Charge Pump2

Current Hi/Low

o o mN N NN N NN

Output #7

K N XN N A A A A |

RN NN N NAAA

Pins 2- 9, 1, 14, 16, and 17 are output pins. No other pin numbers should be

Engine Configuration... Portsz & Pinz
Encoder/NFG’ s | Spindle Setup | Will Options
Fort Satup and Axiz Selection Motor Outputs | Tnput Signals | Output Signals |
sigal Enabled [Stny Pird | Dir Pind ‘ Dix Low. I Step Lo I Step Port | Dir Part |
3 hxis o 2 a o o 1 1
!- Axis o 4 5 of of 1 1
2 Axis . 6 T o |« 1 1
A hxiz o ] 9 o 4 1 1
Bais | X 0 0 4 x o a
C Aris 4 0 o 4 RE_ 0 0
spinae | o 1 0 x LA 1 0
- < v
Tick or cross as required T |

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

Ma Speed Ratio

[anuu

Current Pulley Min Speed

|u
h

Enter the max
Choose one

speed
L p
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Inverter have 10V pin and VI or Al pin, GND pin, connect to FlyMotion 10V ,Vo,and BGD,this BGD is Isolation
with GND,
Please don’t connect FlyMotion GND to inverter Signal GND, This will bring a lot of unintelligible interference
problems,inverter FWD port or X1 connect to FlyMotion FWD+, COM terminal of inverter connect to

FlyMotion FWD-.
z b

-

= > 2

—

A

V

A A

S 0

~ O oy

= nz 2

= o 2

v, 07 o S e D

L0200t antANS-290R
gg Zﬁ E:’Et}:r«:g; o000 - &5 Bl |
#E’S ! CCF".‘:‘,—_““"""* o il
[a¥ by M CL
C-—

FlyMotioncontrol card of the speed of the input interface schematic (no need to use )

VDD 5V €49
hoa |y,
VDD3V3 |I-onp R91 220R SPEED IN+
U2 -

R0 vee
47

] T¥

s | SPEED IN-

—  HCPL-0600
GND



PWR+

GND

FlyMotionmach3 USB CNC

A PNP sensor ]

S5V+
10V
L0
SP+

VCC :2 |

2

ouT

SP-
BGD
FWD +
FWDB-
015

Nt

PWR+
PWR-

lIIIILII ||

5V+

GND

PNP Sensor

NPN sensor

vCC

10V

VO
SP+

9

—
GND

SP-
BGD
FWD +
FWD-
015
012
011

Nin

HERRRE u | |

NPN Sensor
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8. Probe connection

J
<
|

GND
IN1
N2
IN3
IN4
INS

IN7
IN8

INO

] 5 X TR IN10
IN11
IN12
IN13
IN14
IN15
IN16
GND

A simple automatic tool setting

L]

device

G

—

L]

A )R

Config (Config => Ports and Pins)

Engine Configuration... Ports & Fins x|
Encoder/MP& = | Spindle Setup | Mill Options |
Fort Setup and Axiz Selection | Motor Outputs Input Signals | Output Signals
Signal Ensbled | Fort # | Pin Wurber  Active Low | Enulated | Hotey [=]
Input & W 1 o W 173 0
Trput #4 4 1 [ ® ¥ 0
Probe wf 2 4 | 14 o
Ind X 1 [ L 4 ¥ 0
Linit Owrd | 3 1 [ ® w 0 J
EStop of z 1 L 4 ¥ 0
THC On o 1 o w W 0
THC Up W 1 o w W 0
THC Down w 1 o w o 0
UEN Trig v | OF 1 [ o 4 0 =
Fins 10-13 and 15 are inputs, Only these 5 pin mumbers may be
utonatsd Sstup of Inputs
we | 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(1002) 'OEMDRO(1002)=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

FinalMove = GageH + 10

Code "GO Z" &FinalMove
Code "F" &FeedCurrent 'restore starting feed rate
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9. 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

a. Software configuration

Mach3 electronic hand wheel configuration, as shown below: (Config => Ports and Pins)
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Engine Configuration. .. Ports & Fins ZI
Fort Setup and Axis Selection | Motor Dutputs | Tnput Signals | Output Signals |
Encoder /MPG = Spindle Setup | Mill Optiens
Signal Enabled ‘ b Port # | & Pin # | E —Port # |B ~Pin # Counts... | Velocity
Encoder! | % i i o i 1.000000 | 100.00..
Encoderz | & i i o i 1.000000 | 10000
Encodsrs | & i i o i 1.000000 | 100,00, .
Encodert | & i i o i 1.000000 | 100.00..
MEG #1 of 2 15 2 4 100.00. .
WEG #2 x i i o 0 1.000000 | 10000
WEG #3 x i i o i 1.000000 | 100,00, .

we || ma | zRw |

Press “TAB” key,like this

MPG Mode = Multi-Step |

Cycle Jog Step =0.01

—

e

shuttie Mode |ll Step
Cycle Jog Step |  0.0100

Jog Mode = MPG

—

ode (NN §
— Cont. Step MPG

= X N i
m A =I=| =r
TnAd Avie SRS e e T

MPG Axis = X/Y/Z/A

e
—

—

b. 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.

c. 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 -

I
Min Step: EE.UI -]
G Code uffer T [
i 1 I
! ;

=l = ]

10. Using NVRAM

Select “PC save”, the position issaved in PC ,and Select’NVRAM?”, the Mechanical position saved in
NVRAM.

iMotion htatu

—Status————— — Outputs Enable- —Analog Config
: 5 All ins and outs are in Mach3
F E.Mottton :;wer:f g Selected for output enable - Outputs->Mach Pins | [~ Inputs->MachPins—— (® ABS (" Incremental
imit or Estop hi 4
FRO%a:
[~ Probe Hit [+ ouToEN Coutt [ Ous | |[“pin1 [ Fino et &
[~ nMation in Pause [+ OutiDEN [ ouz [ ouio | |[” pin2 [ Finio amd z
[ nMation in Wait condition [v OutiiEN [~ outs [ outix I Pin3 [ Pini1 SRO%:
[ Interpolated move in progress [v outi2en [~ oua [ out12 [~ Pind4 [ Pin12 Internal v!
[ Velocity move in progress [ OutseN [+ OutizeN I~ ous [ outi3 [~ pins [ Pin13 JOG%:
[~ Scanin progress [oenen ;7 DIFLECN [jomo B [ Pin6 [ Pinl4 Internal vI
[ Out7EN [+ Out1SEN [T ow7 [T ouwis | ([ Pinz [ Pinl5
Firmware version: 0.0 outd outls Bing Bint6
[V OutsSEN [# Out16EN |l [~ ou .i_ ing [ Fin e
- Configs — o
o —MPG Set- Spidl

Servo Cycle Time:

Pluse per turn: FWM Frequency:
Min Step: 001w P
% 5 10 | Kz
J G Code Buffer 1487

.00z ¥ | Seconds per

- Last position save

(® PC save " NVRAM

~Homing [ Homing Pull OFf ‘ Five Axis Sel: (@ B Axis  CAxis
(" No Homing X Pull Off

A Pull Off - Deivce Connect

3 3
(™ Single Stage -H inputs

3 3 Etherhlet
(® Dual stage- H inputs N 8 Pull Off @ uss C Ethe

3 3

nMotion TP Address:
Z Full off C Pull Off
127 -8 =80 & F

Home Switches

[ iae] el e A

Cancel I oK |
Advance Setting

11. Advance Setting
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Advance Setting X
N Call
[~ Ius call For Code™msoos" [ IN9 Call For Code"™M303" [~ IN13 Call For Code"M012
[~ m2 call For Code"M902" [~ 6 Call For Code™™906" | IN10 Call For Code"Mo1c [ IN14 Call For Code"M91¢
[~ I3 Call For Code"M903" [ W7 call For Code™907" [~ IN11 Call For Code"M911 [ IN15 Call For Code"Ma1:
[ N4 call For Code"Mon4" [ I8 Call For Code"™M208" [~ 12 call For Code'Mo1z | IN16 Call For Code"M91¢

— Mation Pin config

X_STEP |XS A_STEP: |AS Y X Axis Step+Dir > | Y Axis Mode:IStep+Dir =
X_DRR: |XD ~| ADR: |AD i 7 Axis Mode:|Step+Dir = | A AXis |Step+Dir -
¥_STEP |YS B_STEP: |ES % B Axis Mode:IStep+Dir ~| Chuds |5t9p+Dir -1

) B_DIR: |BD X
Y_DIR: CS Function Select:
z_sTeP[zs c_step: [cs =

(& Step Or Dir out (" Spindle Step Set

I

Z_DR: |ZD C_DRR: |CD -

Default Set |

’—Gfﬂine MPG Work

[~ Reset Offline MPG Set

=N

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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nMotion Status & Config 15502169252@126.com
Advance Setting X
~ Status | —
I nMa B I Call Setting Bian
" umi 8 ™ m1 call For code"maot” [~ N5 Call For Code"Ma0s" | TN9 Call For Code'Mogg” [ IN13 Call For Coda®M01:
||: P::c [~ 2 call For Code"Ma02" [~ m6 Call For Code"Ma06" [~ IN10 Call For Code"Ma1c | IN14 Call For Code"Mo1+
ni
[~ nMaf| [~ I3 Call For Code"Mg03" [ M7 call For Code"M307" [~ m11 Call For Code™™911 | IN15 Call For Code"M1:
j [ mte § [ IN4 Call For Code"M304" [ m8 Call For Code"M308" [~ 12 call For Code™™a1z | IN16 Call For Code™™o1¢
[~ wel
[ Sca Motion Pin config
B xﬁsTEPm A_STEP: lm X Aodis Step+Dir = ¥ Aods Mode:|Step+Dir -
- Configs ¥ _DIR: |¥D - A DRR: |AD j' Z Axis Mode:{Step+Dir A Axis Step+Dir - E
Servo -
— Y _STEP |YS - B_STEP: |BS =i B Axis Mode:|Step+Dir - C Axis IStep+D|r :I'
. |yp ~| B.DR: |BD x
~lastpg Y-DIR: CS Function Select:
@ rc Z_STEP |Z5 o € STEP::|CS -
7 DIR: lm CDR: |[CD - {® Step Or Dir out ( Spindle Step Set
—Homing
~ Not Default Set | —
 si
™ — Offline MPG Work:
(® Dual
[ Reset Offline MPG Set
s g
riiar;el; oK Cancel
T 1 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.

pental

]

nMaotion Status & Config 15502169252@126.com
Advance Setting X

—Status—

[ nMd N Call Setting

[ Lim [~ Nt Call For Code"Ma01" [~ N5 call For Code"Mogs" [ ING Call For Code"Ma0g" [ IN13 Call For Code"M91:

I|: P:; [~ N2 Call For Code"M902" [~ NG Call For Code"M906" [ IN10 Call For Code"Mair [ IN14 Call For Code"Male

1l

[ nMag | [ N3 Call For Code"Mg03" [” N7 Call For Code"™907" [~ mN11 Call For Code"™911 [ IN15 Call For Code"Mg1t

[ Inte [~ M4 call For Code"M904" [~ s call For Code"M208" [~ W12 call For Code"Ma1; | IN16 Call For Code"Mg1¢

[~ Velg

[ Sca| _

Firmwa e m A_STEP: [as ~| X Axis W ¥ Axis Mode:|Step+Dir  +
— Configs DIR: |XD - | ADR: [AD > Z Axis Mode:|Step+Dir | A Axis I’SteP*Dir ¥

Servo -

e  step S v| BsmER: [ *]  J & axis Mode: Step+Dir | CAXS [stepeir <]
. iYD vl B DR: |BD >.
—Last pa SO CS Function Select:
® e _STEP.lZS vI C STEP: |cs vl
DIR: ’m C_DR: |CD - (& Step Or Dir out ~ Spindle Step Set

—Homing

 Not Default Set |

" si

el Offline MPG Work
(® Dual
[~ Reset Offine MPG Set

—Home § | |

rxr oK Cancel

™
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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 .

IN Call Setting
[~ N1 Call For Code"M301"
[ N2 Call For Code"Mg02"
[~ IN3 Call For Code"M303"
[~ N4 Call For Code"M904"

[~ INS call For Code"M905"
[~ N6 Call For Code"M906"
[~ N7 call For Code"M907"
[~ N8 Call For Code"M908"

Motion Pin config

[ 9 Call For Code"M309"
[ 10 Call For Code"M9L
[ 11 Call For Code"M91]
[~ 12 call For Code"M91:

Z Axis Mode;|Step+Dir A Axis
B Axis Mode:|Step+Dir

[~ IN13 Call For Code"M91:
[ 14 Call For Code"Mo1¢

[~ IN15 Call For Code"M31t
[~ IN16 Call For Code"M91¢

Step+Dir ¥ Axis Mode:| Step+Dir -
Step+Dir | =
Step+bir -

C Axis

*_STEF |XS v | A_STEP: |AS i X fods
xoR: PO | ADm: |AD e
verees =] mster [ <]
vom: [0 ¥| BDOR: [0 ]
zstep[is w| osTeRfes 7|
zom: [ v| COR: [o@ -

CS Function Select:

@ Step Or Dir out

(" Spindle Step Set

Default Set

Offline MPG Work

OK

4. offline MPG work function

[ Reset Offline MPG Set

Cancel

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 FlyMotion card.and then the nest time , you no need to open the computer, you can also use MPG

to move axis.

IN Call Setting
| ma call For Code"ma01"
[~ m2z call For Code"M302"
|~ M3 call For Code"M203"
[~ N4 Call For Code"M904"

—Motion Pin config

X_STEP |X5 he

A_STEP: |AS ad

b
=]
&
]
o
4

X_DIR: |XD ¥

Y_STEP m B_STEP: |8S =

vor: [0 =] BOR: [BD ad

Z—STEF[ZS—L] C_STEP: |CS -
C_DIR: |CD -

Z_DIR: |(ZD -
Default Set

[ Ius Call For Code"Mg05"
[ M6 Call For Code"M306"
[~ IN7 Call For Code"M907"
[~ IN8 Call For Code"M908"

[ IN13 Call For Code"M91z
[~ IN14 Call For Code"Ma1<

MG Call For Code"M209"

r

[ m10 Call For Code"M9Lc
IN11 Call For Code"Ma11

r

[ INi2 Call For Code"M91:

[~ m15 Call For Code"M91t
[ 16 Call For Code"M91¢

X Axis ’m Y Ais Mndezm
Z Axis Mode:|Step+Dir = A Adis Step+0ir  ~
B Axis Mode:|Step+Dir C Axis Step+Dir =

—C8 Function Select:-

(# Step Or Dir out (" Spindle Step Set

Offline MPG Work

¥ Reset Offline MPG Set

oK

Cancel

Agvance Setng ‘ T

This can only work when your MPG ESTOP button was press down,or your MPG have no ESTOP button.
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5. FlyMotion CNC controller support Step/Dir Motor as spindle.
EEEE . Zero! .~

Configuration... Ports & P

cngine Lonnguration.. o HFins

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

—Relay Control

—Special Functions

[ Disable Spindle Relays [+ Use Spindle Motor C}ru’tputI [~ Use Spindle Feedbac
Clockwise Output # |1 [ PWM Control [” Closed Loop Spindle
[+ Step/Dir Motor
CCW (M4) Output # |2 B 025 | |1
Qutput Signal #'s 1-6 | [” Spindle Speed Avere
PWMBase Freq. |9
I‘ ~Flood Mist Control .

S Minimum |9 %

[ Disable Flood/Mist relays pejay

Mist Qutput # |‘dr IU —General Parameters —Special ¢

Flood Output # |3 |o CW Delay Spin UP 1 Seconds ko
Output Signal #'s 1-6 CellDeby Spin LIk 3 Seconds [ Lasel

~ModBus Spindle - Use Step/Dir as well— CW Delay Spind DOWN i Seconds ™ Torc
™ Enabled Reqg |54 64 - 127 || CCW Delay Spin DOWN |1 Seconds [~ Terc

JEE E E OB

When you select to use Step/dir Motor like this above, the spindle speed control by step speed, if CS
function is not set to spindle mode, ‘09’ will be the step pin  for spindle, ‘O10’will be the direction of
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 L
Veloci
SPINDLE MOTOR MOVEMENT PROFILE =Reh '
3750 K Axis 'L
3375
z
E 3000 Y Axis !
= 2625 1
o250 Z Axis |
w0 ]
= 1675
E 1500 A Axis '
% 1125
o 750 i
@ g !
= B Axis
375
0 2
0 005 01 015 02 025 02 035 04 045 05 R
Time in Seconds I
Spindle
Accel |
|
: Velocity Acceleration Step Pulse  Dir : ' i ‘
In's or mm's per in's ar G's 1-5us 0-5
|u |4 |D.DDD4D}'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.



