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Mach3 USB/Ethernet Motion Board (EDG381) Installation Manual

MODEL: LF77-EDG381-USBETH3

Doc Ver: 1.0.8

S = lreatures:

<> Ethernet (using TCP/IP) or USB Full-speed connection.

<> 100M Ethernet interface, built-in network transformer isolation, support
long-distance wired connection. With the wireless router, the wireless
connection between the PC (laptop) and the motion control board can be
realized.

<~ Up to 6 axes, 500kHz pulsing engine, which is suitable for the servo or
stepping motor.

<> 2 real-time Manual Pulse Generation (MPG) input ports for 2 MPG at the
same time. When the MACH3 MPG is set in the multi-step mode, it has the
same real-time performance as the CNC machining center, smoothly. The
control board has no delay and the mechanical system performance is fully
utilized.

<> 18 general-purpose input, with particular indicators, the input signal states
can clearly shows.

<> 8general-purpose output, It can be configured as: spindle clockwise / CCW /
Mist / Flood / VB script programming control.

<> PWM signal spindle control or Step/Dir signal spindle control.

<> 2 analog input ports for adjusting the machining speed / jog speed / spindle
speed.

<> Status indicator LED can be useful to show the USB/Ethernet connection,
and working stauts by flashing.

<> 6 high-speed optocouplers (Dual Channel) with 10MHz, 28 general



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/

optocouplers for isolating all of the input/output signals, this high-cost
design can be provided high performance and stable system.
<> Fully supporting all Mach3 versions, including the Mach3 R3.043.066 version.
Supporting Windows series, including Windows XP-Windows10(32bit/64bit).
<> No need to install any USB drivers, it can be used after plugging in the
computer.

<> Easy firmware update.
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>
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1. Prepare

1.1 Mach3 download and install

The latest version of Mach3 official website download URL: https://www.machsupport.com/

=

After entering the official website, click DOWNLOADS & UPDATES => MAIN PROGRAMS

as shown in the blue circle below

@ Newfangled Solutions CNC §c X

&« > C & Newfangled Solutions, LLC. [US] | https://www.machsupport.com A g o
vanged | _
© CART $0.00
ue. DIVISION OF NEWFAGLER SOUTONS
"Origination of Innovation”

HOME  SOFTWARE § DOWNLOADS & UPDATES § BUY HELP &LEARNING ~ PARTNERS & RESELLERS ~ ABOUTUS  SUPPORT

MAIN PROGRAMS \CTUS

PLUGINS

SCREENSETS

CAM POST PROCESSORS

https://www.machsupport.com/downloads-updates/main-programs/

After entering the download page, find MACH3 and download it, as shown in the blue circle below.

' Mewfangled Solutions Main Pr X

< c

& Newfangled Solutions, LLC. [US] | https://www.machsupport.com/downloads-updates/main-programs/

MILL WIZARD LAZYCAM MACH3 PROGRAMMERS SDK FTP DOWNLOADS

MACH3 — VISTA MACH3 MACH3 -

Mach3 will run under 32-bit With the Mach3 Addons included THANSLATIONS
versions of Vista with the -‘A MACH3 R3.043

following registry patch

3

The following translations of
Mach3 are available from various

Bi MACH3 CHANGELOG distributors

MEMORYOVERR'™

= = W
https://www.machsupport.com/wp-content/uploads/2013/04/Mach3Version3.043.exe FRENCH
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After the download is complete, install Mach3

Note:

— | The Parallel Port Driver does not require.

% Nachd Setup

Select Packages

Fleaze select the program featuresz that you want to install.

Program Features:

0
T e

The Parallel Port Driver can deselect.

In=talls the Parallel Port Driwver.

Thiz 1z not needed for external
ML s motion control dewices.
[ ] LazyCam [ 328 KB )

(=] Sereen sets
Standard MachiTurn secreen
Standard MachiMill screen
Standard Mach3 Plazma screen

Total =pace raquired: 39.5 ME

Cancel
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1.2 Download and install the Mach3 plugin

————— In order to enable MACH3 to recognize and drive this motion control board, you need
2 I to install a mach3 plugin.

Copy or drag eMotionMach3.dIl (Unzip the eMotionMach3.zip) into Mach3\Pluglns folder.
For example, if your Mach3 software is installed in C:\Mach3, place eMotionMach3.dll into C:\Mach3\Pluglns

& C:\NachiiPlugsIns
HiFE #IEE) EFE )

EMP R [ oaex [T

3 0 \Mack3 Pluglns w

IR @ #EE

Wi ()

3|

4

Fla=h 411
1.0.0.1
Flash SWF FLugzln

4

PrinterScope. dl11
1.0.0.1
Frobeing Flugln

4

¥ideo 411
1.0.0.1
Digitizing Flugl. ..

#Aif:: MachsS Ush Ethernet Motion Buar;/ﬂg!in 4-8]: ¥u Lifeng 459 KE o AR

3= eNotionNach3(¥1.0.0.49).z1p — WinRAR (evaluation copy)

File Commands Tools Faworg Option= Help

2 — »

. I =~

3 ) 3 JETR

5 RS W

: ndd Extract To ? Yiew Delete Find Wizard Info ¥irusSecan C

B |§ eHntinrJﬂWl.U.U.*l]. zip - ZIF archive, unpacked size 474,079 bytes V|
Hame 43 Size Faclked Type Modified CRC32

fom FHUEIE

Y eMotionMachd. dll - 470, 528 264, 821 [WAIZRH®  2019-6-25 1... BEB1258C

] Probelenterinsi de. tit—2 TEZ  IrEITEY #019-5-25 2. ..  FAALOBSO
[Z] ProbeZ. txt Drag 462 WEIH 2019-5-25 £. ..  BCFASES0
Edeld Selected 470,528 bytes In Total 474,079 bytes in 3 files

Mach3 Plugin eMotionMach3.zip
Please go to the following URL to download the latest version.

http://leafboy77.com/

=
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)

Mach3Mill After completing the Mach3 plugin installation, start the Mach3 software.

A dialogue of “Motion Control Hardware Pluglin sensed!!” is shown.
Please choose the option “USB.Ethernet-Motion-board”.

You can also check ”"Don't ask me this again”.

Notion Control Hardware Plugln senzedl! !

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

& Mormal Printer port Operation.
« U Lifeng-USB. ETHERMET-kotion-Board:

O o Device
O Mo Device

O o Device

[ Dont ask me this again Ok

11
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1.3 Status indicator(LED) of motion control board,External power supply,Grounding

1.3.1 The motion board has a status indicator LED that indicates the current status by different blinking modes.

Always bright Standby(POWER ON)

Slow flashing Connection (has already established a connection with MACH3 via
USB or Ethernet)

Fast flashing 6-axis operation (eg running G code, jog, but not pulse spindle)

Slow flashing, gradually flashing quickly, | After pressing the RECOVERY button for 5 seconds, the IP parameters

turn off after 5 seconds are restored to the factory settings.
o axIs |39 NG d3]|[S8nG a8|[S¥ NG aY][S2 NG aZ|[SL NS AA[[SX NG ax][ Z NS T [nhD N
aumurs S[g?‘—j Slé?—a S“;'fn’u S[é?‘—z Slg?‘—)\ S[)E?—x NI ?E:ILL,J INPUTs ©
©oel|leoelleo ol e||leoel|l|leeol|le o e|o|DIGITALZ
O, AINL ERIER [l:s?a_|r1|9_|01 [Dsuﬂngl_l g[l::szﬂm'sila_zlD::sSJA_|r1%C|1 [szﬂngl_laﬂ 4 ngtj?:o M, =
pg 1 1 1 1 1 1 1 1 1 1 1 1
[ s B @-ﬁﬁ £y o
D} ] R
r ol.« b
Z o5
L5 J
Y
TN
_— - \o@g )
p2 © : @@ 0 o1 E% %am@—u—@m@'—a o
LT @ C L33 |2 >
H g%%‘a { LDII_';LE:I [OZ -@@@PO EDEE%%E 20@ =
D:% E RECOUERY :,* :;z z o«
a
e D’HEEEEEEEEE ==l L
- @ NI G
V@i@ RA FE-----------ED@_@H@“ .
88 700 3 3
[ZFHKI@E M B en r| M eEen rl m ni=In! D D §@ D
‘”E:II::IE:IE:IE:IE:I :IE:IE:IE:IE:IE:IE:I L C ]}D.E 3@2 2
- e I O N I I N N O ™
[] EFD QU24U DU 1 2 3 4 DVUS & 7 8 DU 3 101112 DU131‘}1516|:|[| L
Dollve we o|lvow oo ollve e o|lvee e 2
POWER IN| 7ig 17 I8 J9 110 DIGITALL &
@ = EARTH INPUTs 2 @
b =T ——|ow24Yjov 1 2 3 4||lovs & 7 8f|lov g 101L12|lov13141516]7  © 2

1.3.2 External power supply, ground

o 1.3.2.1 Schematic

DC12V-24V Power In DC5V Out
s—E—Pp &
12V-24V => 5V
0.3A Self-recovermg Max: 200mA
Fuse TVS Onboard power supply
ov VBR=26.7V ov
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1.3.2.2 Wiring
Motion control board, requiring DC12V-24V (0.3A) power supply

Warning: The control panel input voltage (peak) cannot exceed 26V.
{ ‘. The board requires an independent power supply (control system power supply) that can be shared
with sensors, handwheels, and the like.
Because the motor has a back EMF, the control board cannot share a power supply with the motor to ensure
safety and reliability.

r"' %[5 |50NG dJ|[S8 NG GA|[ 39 NG AY|[S2.NG GZ|[SA.NG GA|[SX NG AX|[ Z.NG 1 [hD )
nquurs SIXY-3 || SIxv-a8 || SIxu-9 || SIxu-2Z || SIXY-A || SIXY-X || N[ 9du INBUTs ©
UTRT Tgp ar be er zr ir Iir ==
o oel|leoe|lleoo|l|looe|l|le ool ol|lE o e|o|DIGITAL2
NG 0] SANGad SUNGOY SZNG 02 SANGOA SXNGAX Z NG [ A0 ;"'-" =
%I‘Ilﬂmlﬂnlﬂmlﬂnlﬂmlﬂnlﬂmlﬂnlﬂmlﬂﬂﬁ -l ac
ften B RSB R B S A AT ] e
I e I 2 o I
A -
& © o EHe o6 __[peco__[Boes__[Beoa__[0aes ] L |_||:| . D@-—-D
uLg Dl us [T] we [J] wa [J] w2cy] it ] DD ] i E L@“J
14
. | oeacm - ¢ cratH e DOE Bl =
B «| OEIEID = u2 oo & a
- ©@s| DE3ICcIo CICcIH .
= ® O c3ico [ CIE3 i B ol o
Qs @g o C B3 Ed DE% a1 o NGEEEN
> e ﬂgg@g 5 = 00 Ve
- —rC31 wlEim o
P2 © %@@@ E?ijljm Uc [] CLl @[ ™ e o
. — - T L . H'_‘ w  CEig. ol o
ool G5 § |MMicas’ [O] B2 'D,lul_l EDEE%%@ ° 30 3
rETED C oo [E[= = =]ro statusmi £ 250000
3% RECOUERY _ 11T, Q;j% AEE> ||| |2 v«
Ué?ﬁ o B T = A= e gl e [ e e e B e e ol e c1catd 9. a o o
=t I P R
‘ o_ H@ -
i & The control board mounting hole (at least one of the four mounting [] E e 3B
E holes) requires a grounding wire (earth) D E %@ D
_||__||__||__||__||__||__||__||__||__||__||__|I_JE:|JD Iil 8@2 3
I O | O N O N O U (U O O | g I p
24U DU | 2 3+ NS & 7 A DUsi0ill2 ovist4isis U [ | o o
)
s DC12V-24V (0.3A) Power Input | g4 |7 “ 5 © oretTLL &
NPUTs 2
o = lov24y||0 9 10 11 12]|0V 1314 1616| ™ - 5

-+

I DC12V-24V AC Input
I Independent control system power

Ground

13



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/ ﬁ

2. Motion control board and PC connection

- Note:

= e
§ E First: complete the Mach3 plugin installation, start Mach3 and select the external motion control board

P—
. 2

% 2.1 USB

Magnet ring installed in the USB cable at both ends

v
Attention:

Please use the USB cable
supplied with this product.

If you choose the USB cable
yourself, please make sure to
use a quality cable.

T2 e
Sl NI aaru INPUTs ©

) “Hpﬂ]m,g;h dw;v%ﬂﬁpﬂmmﬁﬁ% I
%U

%U%U%U%”

vvvvvvvvvvvvvvvvvvvv _w

E D
i T == s
ED‘D'_'“-E[H, e Do i =
o] L DJHEEEEEEEEEEE =

°VM£EMHHHHquuMMMEH

0,0, 00,00, =

= isises

PPy

T uso bunzaon

B, 5

m’dmm-mmmmm 3
N

QUTPUTS OV CFud O\

Dm

)
C E]E]E]E]E]
IC JC JC JC JC JC
8 DUSI0iLl2 oV
BleErEEEEE

I8 Ji

=
J
s
]
I

DIGITALL

INPUTS

ousioui2][ovizitisis

=
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This motion board does not need install any USB driver, Windows XP - Windows 10 can directly identify

® O,

) Found New Hardware *
USE Motion Board

L RBEE (~
USE ARHARE

== Wy 101G

i) Found New Hardware X
Your new hardware is installed and ready to use. : The first time you connect to a PC,

you need to wait for Windows to recognize and

automatically install the USB driver.

Start Mach3 and select external motion control board.

Right click on the CNC icon, pop up the settings dialog, select "USB" and press OK to save the settings.

¥u Lifeng NMotion Board Config (Plugin ?Ersiungﬂ. 0. 2} [‘5—(|
Infomation —htep: | fleafboy 77 cam Conneck
Far Choose "Ws8” j Pl=z Setup Mation Board Ethermet ... |
" ETRERMET
Firmware Yer [2019-4-20 Part
BxisFreqikHz) 511
AxisOUEpUE(POrt) & Spindle

Step and Directlgn spindle conkroller
DigitallnpukiPart) z Mone =

Mumber of pulses per revolukion 1 =

Digitaloukput(Paort) 1 - for speed measur =l
AnalogInpuk{Port) z Ratio
AnalogOukpuk{Paort) 1 Feed

EncoderInpukiPart) 2 Spindle%s  |Internal -
RpmInpukiPort) 1 Jog% |Internal -

When the Mach3 is successfully connected to the motion control board (USB or Ethernet),

- the STATUS-LED indicator flashes slowly.

15
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2.2 Ethernet

There are 3 connection methods between the motion control board and the PC through the

Ethernet interface.

=

2.2.1 Ethernet cable directly connected

; u[n«g g‘, T ETEe - H a
; 2wl S G :
H © :g‘i i CaCaC \: SIV Eg . :I i
7 % i B o :
oM

\

s{n ST || s || ST || S92 || She-a || Si

= [xmﬁ,ﬁgﬁ%ﬂ:ﬁtkﬂdﬁ;@gaﬁwg detba j:% |
B

\:.jm QCJCJCJCJC JC JC JC JC JC JC JC JC JC JC JC

T
i{n POLER (N
ey
EﬁRTH loy 244

s [ [ T e [T 2| [T T [ &
I
o 70

<
4
oy SIMEET G 0R SUASO8 S20G07 sm;m sxng‘

1=

=

f

=

%E’T:nmmmm’
A=
S i o
Y

1]
|

== =2

A
[
RECOUERY - — STATUSL

jEG_]E% Lmﬂa EEE‘E ===

I

ﬁ

................

|_|

UTs OV CRID OV 1

E]E]E]E]E]EJE]E]E]E]E]E]EJE]EJE]E
up] U210 OV'1 2 3 1 OUS 678 DUSIOLLIZ VIIITISIS 0 D

oistraLL g

r -
-

o
Q13141516

s
v 810112

I ER
w123 tllvsszs

The PC does not have an IP address (because no router automatically assigns an IP

address to the PC). You need to manually set the IP

address parameter of the PC,

which is on the same subnet as the IP address of the motion control board.

Step 1: Network parameter settings for the PC.

Since no router assigns an IP address to the PC (because it is a direct connection), it needs to be set manually.

',!L MHetwork Connections

File Edit ‘Wiew Fawvorites Tools  Advanced Help

GEack - _/I lﬁ f._-kl Search - Folders v

Address |ﬁ}, Metwark Connections

#| LAN or High-Speed Internet

Metwork Tasks

ocal Area '_l_lrlrlE'l:hl 0y

Creake a new
connection

3 Setup a home or small Status
~ office netwark

Change Windows
Firewall settings

& Disable this network

Repair

Bridge Connections

device Create Shortout
% Repair this connection
@:ﬂ Rename this connection Rename

& view status of this
connection
M ' e ..

For example Windows XP:

Control Panel =

Network Connection =>

Local Area Connection (Right click)
=> Properties
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-+ Local Area Connection Properties

General | Advanced

Connect using:

BS “Mware Accelerated AMD PCHet Ad

Thiz connection uzes the following tems:

% Clierit for Microzoft Metwarks

.@ File and Printer Sharing for Microsoft Wetwaorks
.@E!DS Packet Scheduler

Internet Protocal [TCRAF)

[ Inztall... [ rinztall Froperties

Drezcription

Tranzmizzion Control Protocaol/| nker rotocol. The default
wide area network, protocol that ides communication
acrogs diverse interconnected netwarks.

Double click “Internet Protocol (TCP/IP)”

[

General

Y'ou can get IP zettings azsigned automatically if your network, supparts
thiz capability. Othensize, vou need to azk your nebwork, adminiztrator for
the appropriate 1P settings.

N
Must be on the same subnet
(") Obtain an P address autamatically| 35 the motion control board

T The IP address(Last number)

|ze the following 1P address:

- Usall felloniig [ adiess of the PC cannot be the same
IP* address: 19z .168 . 1 | |50] ~— ' as the motion control board
Subriet mask: 955 . E55 .955 . 0 ‘K(conflict)

Drefault gateway: 192 168 . 1 . 1

_ Choose “Use the following IP address:”,
(%) Uze the following DMS zerver addreszes; then type the computer’s IP address,

Prefemed DNS server: subnet mask, and default gateway

Alternate DMS server ) ) ) address. Press “OK”

o

[‘ ak, H Cancel ]
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Step 2: Motion Control Board Restore factory settings (power up => press the RECOVERY button for
5 seconds until the STATUS-LED goes out => lift button).
( o |Note:

~ = You can also configure the IP address parameters of the control board after USB connection.

Step 3: Start Mach3 and select the external motion control board. Right click on the CNC machine icon and pop up

the settings dialog box to confirm the selection of “ETHERNET”.
Type the motion control board IP to be connected: 192.168.1.77, Port: 5000, press OK to save the settings.

Eu Lifeng MNotion Board Config (Plugin ¥Yersion: 1.0.0.2) r5__<|

Infomation —htkp: [ leafboy?? . com Connect

< : E Choose ”ETHERNET”} [
192 168 . 1 .77 =000
Fit o Srerrer—raes IF | Fart

Please rebod:{turn offfon the power) the Motion-Board
IT when the Eth&rnet cannot be connected after 10 seconds

Setup Mation Board Etbernet ... |

BxisFreqikHz)
BisOukput(Paort) | i Spindle

Step and Directiyn spindle controller
DigitalInpub{Part) | 0 Mone =

Mumber of pulses per revalution 1 =
Digitaloukput{Port) | 1] - far speed measuregent

AnalogInput!Pork) IT Ratio

AnalogOutputiPort) IT Feed¥
EncoderInput{Paort) IT Spindle: lm
FprInpukiPort) IT Jog% lm

Internal

|~ When the Mach3 is successfully connected to the motion control board (USB or Ethernet),
The STATUS-LED flashes slowly.

( |Connect the Ethernet cable before turning on the power to the motion control board.
=
— If Ethernet cannot be connected for more than 10 seconds,

Please restart the control board (power off => re-open)

18



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/ ‘g‘f

——
me® 222 Router

[ITTIT]e

s o D R | e | P |2 | e | e e

° S[g[ E SIbf i S[(;f Z Silf A SIXH X Al ’!{ﬂ\
S:\jﬂ%ﬂjﬂ ’_S‘ﬂ1ﬂ’9_‘ _%_
[t bn b m%:m@q@mm Bl mﬁ% T

15|

- Nno. .
el e e
: pjgjgsmaqu]u: e i unu““ ::
-.z;ﬂ PoglE ;
f W“EI == ) ]D :
3 DL[:[‘]'\E m:uuznv
T | e e
f’ N VSL UZWE—D\_ILILHLHLI....\_H_H_ID.D‘—‘
................ o
TR0 M

.:.:m SCICICJCICIC ]E]E]E]EJE]E]E]EJEJE]E
L AP “SCICICICACICICICICICICICIC JCIC
Qi) ovawov1 2 34 OUs 6 78 OUSI0ILIZ OVIIITiSIS

P e
ih pouER (v
EﬁRTH loy 244

ou—llov 1 2 3 aflous 6 7 8

oretTALL 3

Neurs 3

o
Q13141516

s
v 810112

18
WS 678

I
o123t

-

You need to set the IP address of the control board, which is on the same subnet as

the IP address of the PC.

Step 1: View the IP address of the PC (automatically assigned by the router)

All Programs D

“Start" => "Run"
= Type the name of a program, folder, document, or
. Internet resource, and Windows will open it for you.
Open: | cmd v
OK Cancel Browse. ..

ype “cmd”, Press “OK” button

19
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Enter the command "ipconfig" to see the IP address of the computer.

AWINDOWS\ systemi2icad. exe

Microsoft Windows XP [f » 5.1.26001
<C> RETYPRAE 1985-2801 Microsoft Corp.

C:“Documents and Settingssleaf *ipconfig

Windows IP Configuration

Ethernet adapter ﬁ‘tﬂﬁ-ﬁ: :

Connection—specific DNS Suffix localdomain
IF Address. . . . . . . 192 .168.79.133
Subnet Maszk . . . . . 205 .255.255.8
Default Gateway . . . . 192 .168_.77.2

C:sDocuments and Settingszsleaf >

Step 2: Configure the IP address parameters of the motion control board.

After the PC needs to be connected to the board, the IP address parameters of the motion control board can be
modified. You must use USB (recommended, easy to operate) connection, IP parameters can also be configured
after the Ethernet cable is directly connected. After the connection is successful (the STATUS-LED indicator flashes

slowly), then modify the IP address of the motion control board, on the same subnet as the router.

(i = = =
= Eu Lifeng Notion Board Config Click to configure the board Ethernet parameters.

Conneck

It is recommended to use a

. f* |USE i |
USB connection. Then Setup Mation Board Ethernet ...
" ETHERMNET

configure the Ether, 1 - | o

g

[ Ethernet Settings The IP address of the control board cannot be the

same as the PC or device on the network (conflict)

Use the following IF addrem
IP address: [ | 192 . 188 . 79 I 7 Pork: =000

| 255 . 285 L 255 . DN 1000-65535
N

Subnet mask:
On the same subnet as the PC

Default gakeway: | 192 . 168 . 79 . g

J Mote:hen "Save",
the Motion-Board
| will reboot immediately

Current Setkings | Factory Settings

) | Save parameters to the board
IJse the Following MAC address;

MAC address: |66-55-81-32-3F-?I:I

Current Settings | Fackory Setkings | Cancel

20



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual

http://leafboy77.com/

Next select the “ETHERNET” connection option and type the Motion Board IP address.

'_E, ¥u Lifeng MNotion Board Config (Plugin Yerzionm: 1.0.0.2)

Infomation —hktp: ffleafboy? 7, com

Connect
" UsE

Setup Maotion Board Ethernet ... |

Hardware Ver M4
Firmare Yer  [MiA

AxisFreqlkHz) n
BisOukput{Port) 1]
DigitalInpukiPork) 0

DigitaloutputPert) | 0
AnalogInpukiPort]) IT
AnalogOukpukiPort) IT
EncoderInput{Part) IT
e

RpmInpukiPart)

Please rebookiturn aff
when the Ethernet cannok be connected after 10 seconds

Spindle

Step and Direction spindle cantraller

Mumber of pulses per revolution
- far speed measurement =1

R.atio

Feed%: |Internal

Spindle%

Jogs |Internal -

* ETHERMET

192 165 .79 77

Part |5I:":":I

powet ] the Motion-Board

Maone -

1 :

Cancel

o

T @

When the Mach3 is successfully connected to the motion control board (USB or Ethernet),

the STATUS-LED indicator flashes slowly.

= 2.2.3 WLAN

Use a wireless router to connect wirelessly to a PC (such as a laptop) via WLAN. The motion control board IP

)

configuration process is the same as using a wired router.

‘‘‘‘‘

a4

lpum L gy —

78 pN—QU—

ou1 2 3allous ez 8

it = =test, D
E%E][]E]E]E]E]E]EJE]EJEJEJE] H

e e
2 31 OU5678 DVU9I0LLLE DVITITISIS

Qv cro oy

lov—]

18 k) fa IGITALL

INeUTs o
s s 2 gllovaiouizllovigieisis| = —

V1234
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3. Firmware upgrade, Restore factory firmware, Restore factory settings

The chip firmware of this motion control board supports upgrades, and users can continuously get
4\ the latest feature support. The firmware is stored in the Mach3 plugin (the latest version of the
Mach3 plugin, please download it from http://leafboy77.com). When Mach3 is launched and

connected to the motion control board, the firmware version is checked and automatically

upgraded.

HY¥: 190408 F¥:190419=>190420 X

Normally, the upgrade can be completed successfully. If the upgrade fails in

a special situation and the board fails to start, the motion board provides
the function of restoring the factory firmware. The steps are as follows:

i Confirm that the control board is powered off (turn off 12V or 24V

power)

Press and hold the RECOVERY button

Motion control board is powered on (12V or 24V power is turned on)
Release the RECOVERY button

The STATUS LED is always on (standby status), indicating that the

recovery operation is complete (It takes about a few seconds)

ﬁ Note:

Restore the factory firmware operation, and the Ethernet parameters will be restored to the factory

S

. Jsettings.
If only Ethernet parameters need to be restored to factory settings, the steps are as
follows:
i The control board is powered and the STATUS-LED is on.
L ii.. Press and hold the RECOVERY button for more than 5 seconds, STATUS-LED flashes
slowly => fast flashing => off

iii. Release the RECOVERY button, the STATUS-LED is always on (standby), and the IP
parameters are restored to factory settings.

[ ]Ethernet parameters (factory settings):
: IP address:192.168.1.77 Subnet mask:255.255.255.0
- 'Default gateway:192.168.1.1 Port:5000

22


http://leafboy77.com/

Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/ ‘g‘f

4. Electrical characteristics and wiring table

Connectors | (OC)As Out‘@l (PNP-5V)Port 2 Digital In x2/MPG 2/Speed measurement

Y
s XIS (Snc oo [eenc oA (S8 Nt 09| [S2.C 02| [SA S OA|[SX NS O T "0 ™
. § SXU-0 (| SIX9-8 || STXY-Y'|| SDXO-Z || 'STX6-A|| SIXY-X ] NI 9 INBUTs ©
o) o oretTAL2

=

OOO
S3NS dJ

N

. )
& ]
56 _ @6 6o @666 @ o 6 D u D@:D
T - - HOo*H e 05 ]

== LI E Q:,D: 21 o H .
ico - Y 5 —r1 | (0C)spindle Speed PWM Out S0 X

u
4] a1
[ [
D \a \a
y DH'_‘ v 3 -
Hrl_llrl BEDEEJ% ]1° =
2 @ o«
o Mo ™
N@g o™
!—l@ o
D@ >
o (=]
o .
Ollis [*""' a@@@?@i@@i@% IS T[]
“’E:IE:IE:IE:IE:I :IE:IE:IE:IE:IE:IE:IE:IE:IE:IE:I 3@2 3
M | o | o o ’
DD@@D 0V 21 00123+ V5 6 7 8 OU910L1L12 ou131-11516DE e
@ @ OOOOO OO%OO OO%OO EROECRCNC DIGITALL &
INPUT '_
oy24ulloy 1 2 3 4((ovs & 2 8|lovu g 101112 0u131‘11'51<sl""'_S 8@J
/\

DC12V-24V(0.3A)Power Input I (NPN)Port 1 Digital Input x16 / MPG 1 I

4.1 Power Input

Connector FUNCTIONS ‘ ELECTRICAL Description

ov power input negative ov Common ground:
(axis/digital input/digital output/PWM)

24V power input positive DC12V-24V /0.3A | Independent power supply required, separate from
motor

4.2 Power Output

The Motion board has a 5V output power supply for the interface of the 6 stepper drives and the PNP-5V MPG 2.
Connector FUNCTIONS ‘ ELECTRICAL Description

5V power output positive | DC5V / 200mA All 5V Connectors, a total output of 200mA
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4.3 (NPN) Port 1 Digital Input x16 / MPG 1

Connector FUNCTIONS ‘ ELECTRICAL Description
1 Digital Input Pin 1
2 Digital Input Pin 2
3 Digital Input Pin 3
4 Digital Input Pin 4
5 Digital Input Pin 5
6 Digital Input Pin 6 NPN
7 Digital Input Pin 7 Optocoupler isolation x16
8 Digital Input Pin 8
9 Digital Input Pin 9 Interface voltage = power input Port 1 Digital Input
10 Digital Input Pin 10 (12v-24V)
11 Digital Input Pin 11 MPG 1 Input
12 Digital Input Pin 12 Min trigger current: 3mA
13 Digital Input Pin 13 Max operating current (12V): 5SmA
14 Digital Input Pin 14 Max operating current (24V): 9mA
15 Digital Input Pin 15
MPG 1 Input A
16 Digital Input Pin 16
MPG 1 Input B
4.4 (PNP-5V) Port 2 Digital Input x2 / MPG 2 / Speed measurement
Connector FUNCTIONS ‘ ELECTRICAL Description
1 Digital Input Pin 1
MPG 2 Input A PNP
Speed measurement Optocoupler isolation x2 Port 2 Digital Input
2 Digital Input Pin 2 Interface voltage: 5V
MPG 2 Input B Min trigger current: 2mA MPG 2 Input
Max operating current: 7mA

4.5 Analog Input x2

Analog input for external potentiometer control speed, electrical characteristics are non-isolated

Connector FUNCTIONS ELECTRICAL Description
AIN1 Analog Input Port 1

Non-isolated x2

Input voltage: 0V-3.3V ) )
AIN2 Analog Input Port 2 Spindle speed / jog speed / Feed
Input current: <0.1mA

For external speed control:

N



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/ ‘gf

4.6 Axis Output x6

Connector FUNCTIONS
XD (Xdir) Xaxis Direction signal
XS (Xstep) | Xaxis Step signal
YD (Ydir) Yaxis Direction signal
YS (Ystep) | Yaxis Step signal
ZD (zdir) Zaxis Direction signal
ZS (Zstep) | Zaxis Step signal
AD (Adir) Aaxis Direction signal
AS (Astep) | Aaxis Step signal
BD (Bdir) Baxis Direction signal
BS (Bstep) | Baxis Step signal
CD (Cdir) Caxis Direction signal
CS (Cstep) | Caxis Step signal

ELECTRICAL

High speed optocoupler
isolation x12

Max: 24V / 13mA
OC=0pen collector output

Description

Used to connect:
Stepper drive
server Driver

4.7 (OC) Port 1 Digital Output x8

Connector FUNCTIONS ELECTRICAL Description

1 Digital Output Pin 1 Digital output pin for driving inductive loads

2 Digital Output Pin 2 (eg relay / solenoid valve)

3 Digital Output Pin 3 Optocoupler isolation x8 In order to prevent the back EMF from

4 Digital Output Pin 4 breaking through the driver chip (ULN2803),

5 Digital Output Pin 5 Max: 24V / 500mA the CFWD terminal must be connected to the
6 Digital Output Pin 6 OC=0pen collector output (loaded) power supply positive terminal.

7 Digital Output Pin 7 Or need an external independent

8 Digital Output Pin 8 freewheeling diode

CFWD Common The CFWD terminal must be connected when

freewheeling diode

Connected (loaded) power
supply positive

driving an inductive load
(or need an external freewheeling diode)

4.8 (OC) Spindle Speed control signal (PWM) output

Connector
PWM

FUNCTIONS
Spindle Speed signal
output
(PWM = Pulse-Width
Modulation)

ELECTRICAL

Optocoupler isolation x1

Max: 24V / 50mA
OC=0pen collector output

Description

Spindle pulse width speed regulation,
can also be used for inverter 0-10V speed
regulation
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5. Wiring and configuration with stepper (or servo) drives

o

_—

!
L’,_'_ 5.1 6-axis outputs interface schematic

6 axis output of the control board (12 channels): open collector output, high speed optocoupler isolation

OC (open collector output)
XS/XD/YS/YD/ZS/ZD/AS/AD/BS/BD/CS/CD

— 7,7\

 — 1
| I ,¢ |
I
', ', ' I
! J

2631

OC (open collector output)
XS/XD/YS/YD/ZS/ZzD/AS/AD/BS/BD/CS/CD

Equivalent Circuit

e
e

Lo ]

5.2 Stepper/Servo Driver Wiring Diagram
The interface of the stepper/servo drive uses the following two power supply methods:
> Internal power supply 5V (suitable for stepper drive)
>  External power supply 5V-24V (suitable for servo drive)
[ o ]Note:
i External power supply 12V-24V, this power supply can also supply power to the control board at the
same time (share one control system power supply)

26



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/

5.2.1 Use the 5V power supply inside the motion control board, suitable for stepper drivers, please install suitable
current limiting resistors as needed.

Z-axis Driver..... C-axis Driver

Y-axis Driver
P+ D+ P- D-

Drive internal

optocoupler

/ /7 | X-axis Driver

Driver internal current 7
limiting resistor _:_ ' ‘

Pulse+ Dir+ Pulse- Dir-.

N

£ ax[s |53 NG d1][SE NS ad|[[SYns av|[SZ NG d2[[SA NS AA[[SX NG d
@ Xg S SIXY-A Ly SIX9-
@]

NS 1 [no

‘\
NI S INPUTs ©
ol lprertaL2
o =
o)
I
3« 3
g L
Hca 0F] 22 _&
I:IZIE%:I DOD ) GYR
DE%EI - | ° ~NE N
5 or 0 sexh 223 00 JPa
P2 — (] ) E;’u 0 ] Eﬁ ] U EEE%("!@_M—@ m@'ﬁ .
L4 —— [ EL C * MI_' :Ejg@ @
E [Eei =t [citgh hAL g EEI 0 ) BB
D:% EL[f I:ZIEE)ECGUERY po STHTUS”\%@% 5'2 H S0
[ i == Ml D’HEEEEEEEEEEE =aoT &0 R
L i & & OH
NV LN FIZI-----------IZID@_@ ‘:;”":
oo 00 0 1 ] >ls 2
R0 M g
L J[¥\ o/ %_I I‘Il'lﬂﬂﬂl‘lﬂ%g nnnnﬂoﬂg@ﬂ
.[D'Z'EDD o g g g g 3 O -
= —— S I N N N N O | N N U I | N 1
D"HEFD DU29U OV 1 2 3 1+ OUS 6 7 8 DUS 101112 0U1a14i51s J [ | o o
RN CO|[0P OO TP 0T |00 000|000 0| e 3
18 57 I8 19 J10 Diat Tl .5
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5.2.2Use 5V-24V external power supply, suitable for servo drive, please install suitable current limiting resistor as

2

needed. '
; )
L1

‘I
'..
.

Drive internal

optocoupler

Z-axis Driver..... C-axis Driver

w,

P+ D+

Y-axis Driver

P- D-

Driver internal current

limiting resistor

o

X-axis Driver

—__

‘/

Pulse+

P+

Dir+

D+

Pulse-

P-

Dir-.

—_

When the external power
supply exceeds 5V,
Install a suitable current

limiting resistor

(<=13mA) as needed j

ity

Eﬁ TINH
% EAR
W - =11

NG dJ| [8a nG aa][8d NG au NG §A NG AL T hD Y
X9-1 || SIx9-4 || SIxY-9 X9 SIX9-A [NOUTs © @
ar ar £r zr rir —_——
() @) © (2 @) |@ | DIGITAL2
e
3« 3
7 ]
@ =
2 2
] GYR
l\@m ~
DC12V-24V External Power ——r’ |05 ¢
. . Jm To] GIENNT)
It is also possible to supply power to the % e z z ol 3
N (=] (=]
Motion Board at the same time (share —ET 5@ @
E[ Sa ° o +
one control system power supply) Q@ @
Qe @ O ™
l:l@ @ N@g o~
‘@;_@ H@ —
I gk 3
° fa)
5 Do El g@m D
. CJCJCJCJCJC 07] zp2 3
- JCJCIC CI™C Cac3 °
DU24U OV 1 2 3 ¢+ OUS & 7 8 DUS 101112 0V13i4i51s [ [ | M\ o
Dollvew e oo velvewwe|llve e 3
J18 17 8 19 J10 ?:JSLELI £
Qu24y|ay 1 2 3 4|[ous s 2 8 |ov 910 11 12]|0v1314151&8]| ™ a -}
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@5.3 Motor parameter configuration

5.3.1 Mach3’s X,Y,Z,A,B,C axis configuration, as shown below: (Config => Ports and Pins => Motor Outputs)

Engine Configuration... Portz & Pins

Encoder/MPG = | Spindle Setup | Mill Options |
Fort Setup and Axis Selection ] Input Signals | Output Signals |
Signal Enabled Step Fin# | Dir Pind# Dir Low... | Step La... | Step Port | Dir Fort
Eaxiz o (z 5 ) ':f of (1 1 )
rais € s - | of € | |
T Axis of q & of f 1 1
A Axis f 5 g of o 1 1
B Axis f 0 0 of of o 0
C Axis wf o 0 of f o 0
Tl of |Q 0 o of 0 )

lgnore Output signal level
| w | mRw |

5.3.2 Mach3 tuning setup as shown below: (Config => Motor Tuning)

Notor Tuning and Setup g

Axis Selection

. Welocity
X - AXTS MOTOR MOVENMENT PROFILE I . ' \
595 094 N A Axis
@ 596484 Setup each axis
=i
£ TOB.E7S 1 ¥ Ais |
% E97 266
(k]
= 507 656 7 fxis
o
% 495047
£ 395435 A Axis
E 295.828
S 199219
= . E &xis
>> 995094
0 .
0 01 02 03 04 05 0 07 08 03 1 ( 5 C Axis
Time in Seconds ;)
To set one axis at a time, Spindle

accel press this "Save Settings"
—— e —n—— R
Stepsper  :i In'sormm's permin. i in's or m'sfsec/sec § 0 G 1-5us 0-5
: |400 i [7s0 it [s0l 00103607 [0 o0 Canicel | oK |

---------------

Steps per: @

Mach3 steps per unit = Mach3 steps per rev x Motor revs per unit
" Please refer to: Mach3Mill_Install_Config.pdf
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5.3.3 Mach3's axis running direction is recommended as shown below:
Mach3 Main menu => Config => Homing/Limits

Notor Home/SoftLimits

Entries are in setup units.

Axis “F;E«Eised Soft Max | Soft Min | Slow ... Home . .. "]:[:::n.m.e"Heg Auto ... Speeuil %
X iR 1 100.00 | -100.00 |1.00 o.oooo o f 1o
Y o ¢ 1000 -100.00 100 o.ooo0 i 3 e P
z of i 1000 -100.00 |1.00 0. 0000 & wf 20
A i 100,00 -100.00 | 1.00 o.ooon i ¥ of 20
E i 100,00 -100.00 | 1.00 o.ooon i @ of 20
C ¥ | 1000 -10000 100 0. 0000 ¥ of 20

I .

HOME speed setting:
percentage %

The HOME direction

setting of the axis:

Axis direction:

Depends on” v ” or ”X”

According to actual
needs, hit" v " or "X"

5.4 Pulse Spindle Configuration
You can set any one axis of the motion control board as the pulse spindle output, and specify the C axis as an
example: Right click on the CNC icon, pop up the settings dialog, select "C-Axis", press OK to save the

settings.(Turn off the pulse spindle function Select "None")

¥u Lifeng MNotion Board Config (Plugin ¥ersion: 1.0.0.2}) [5_<|

Infomation —htkp: [ fleafboy 77, com Conneck

* UsB Setup Maotion Board Ethernet ., |

Hardware Ver [N  ETHERNET
Firmware Yer [M/A Ip | Fark

BisFreqlkHz) | 1]
Axisoutput(Port) | 0 Spindle ( 2 )

Step and Direction spindle controller ;
DigitalInpuk{Paort) | 0

Mumber of pulses per revalukion
Digitaloukput(Port) | 1] - far speed measurement
Analoglnput{Port) | 1] Fuatio
AnalogOukpukiPart) | 1] Feed% |Internal -
EncoderInpukiPark) | 1 Spindle% |Internal -

Cancel

RpmInpukiPort) | 1] Jog%: |Internal -
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Confirm that the C axis is turned on (as a pulse spindle), and confirm that the spindle function (Spindle) is turned
on, as shown in the figure below:

(Config => Ports and Pins=>Motor Outputs)

Engine Configuration... Portz & Pins
Encoder /NPG = ] Eprredlawtatup Mill Options ]
Fort Setup and Axis Selection l Input Signals Output 51gnals ]
Signal Enabled Step Pind Dir Fin# Dir Low. .. Step Lo. .. Step Port Dir Fort
¥ Axis wf 2 B i £ 1 1
T hxis of 3 T P of 1 1
- i :

I hxis = Caxis" V" oo £ 1 1
& Axis «f | asapulse spindle Doof of 1 1
F Auis of of of 0 0
C Axis of oo £ 0 0
Tl of ||:| 0 f of ] 0

Spindle " v " Output signal level

turn on the Mach3 spindle function — -

2 wmE [ BmE | EAW

The spindle is set to: pulse / direction motor

(Config => Ports and Pins=>Spindle Setup)

Engine Configuration... Portz & Pins
Port Setup and Axis Selection ] Motor fatn ] Input Signals Output Signals ]
_— ] Mill Options ]
Tick ” e — :
. . {~Motor Contral % ~Special Functi
Turn on the spindle function pe ke PEoDectes SHRERLONS
N— v Uze Zpindle Motor Outg | [ Use Spindle Feedback in Symec M
Clockwise  Outpat |1 ;| [ E#M Control f | [~ Closed Loop Spindle Cont
— i v Step/Tir Moto :
R s . S0 P oz It D03
Tick ” v e F 4106 | Spindle Speed Averagi
. aze req.
Turn on the "Step/Dir" motor 1
S~ _ Minimum FHM [0
v Dizable Flond/Mi=t Yellelay
Mist Output 4 ] Greneral Farameters Special Options, Usually Off
Flood Output [3  [5 CH Delay SP“_ﬂ VE 1 Seconds [ HotMire Heat for T
Output Signal # s CCY Delaw Spin UF 1 Senonds [ Laser Mode fr
ModBuz Spindle — Use Step/Dir az welllelay Spind DOWK |y Seconds | Torch ¥olts Conta
[~ Ensbled Regz |64 64 - | |CCH Delay Spin DOWH ) Seconds [ Torch Auto Of
Max ADC Count (16330 [ Immediate Eelay off before d

wmE [ BE | mAW

31



Mach3 USB/Ethernet Motion Board(EDG381) Installation Manual http://leafboy77.com/

Motor operating parameter setting of C axis (as pulse spindle), as shown below: (Config => Motor Tuning)

Notor Tuning and Setup @

Axis Selection

C Axis

0.3 1.2 16 2 24

Time in Seconds

Spindle

Welocit
C - AXTS MOTOR. MOVEMENT PR.OFILE 4

996 094 ¥ s
o 396454
E 796575 ¥ Axis
=
— E97 266
[ak}
o 597 F5E 7 Axis
E 495 047
C 395.438 A e
£ o5 a8
2 199219 Set the C axis (as the pulse spindle) B fod
[af] XS
> 996094

U aceeleration ": Step Pulse  Dir Pulse SAYE ARIS SETTINGS ‘
i in's or mm's/sec/sec : T's 1-5us 0-5
1o 0.0103607 | o0 Cancel | oK |

Steps per:

Motor Steps Per Revolution

The direction of rotation of the pulse spindle is recommended as shown in the following figure:
Mach3 main menu => Config => Homing/Limits

Notor Home/SoftLimits E

Entries are in setup units.

Axis Reversed | Soft Max | Soft Min | Slow ... Home . .. Home Heg | Amto ... Speed %
% i 100. 00 -100.00 | 1.00 0. 0000 & ef 20
T of 100,00 | -100.00 1,00 0. 0000 i of 20
z of 100, 00 -100.00 1,00 0. 0000 i uof 20
A i 100. 00 -100.00 | 1.00 0. 0000 i of 20
dEB I _____ 100. 00 -100.00 | 1.00 0. 0000 i of 20
e ¥ o000 -100.00 | 1.00 0. 0000 ¥ of 20

b3 The direction of rotation of the C axis (as the pulse spindle):
y According to actual needs, hit" v " or "X"
Z o T 0
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6. Digital input

6.1 NPN input interface characteristics, wiring and configuration

FI

i
Li_i)G.l.l Interface schematic

Port 1 Digital Input: NPN Input x16, optocoupler isolation

12245 D33

100nF 1 4 [

[ CPU INFUT
24K ; 1 [ ;
| Port1(1-16) ——+ H

v ?7@\10

LED

"

6.1.2 Wiring

6.1.2.1 Button, mechanical switch wiring

— ) [ L CaOCJ! ¢
= ©f| SEICD - Lo - 0] ofp o
S @ | D CIEdH C3 .
ey (O] EIE:IE" A nA ol E]EI [ | D D NN
@) il Ll [ C [ | (4]
| crJ VG- o
p2 © [E]e & o (1] Uc [] L3 ] o
. = - g st E H'_‘ vz L3 gg | TS
L4 °
ool = M - Ca— oL 38| |23 2
o £ [ S e Ta i Dl M S
e ]2 o ¢]PO 8TATUSLI 30 .
370 RECOUERY — 3@ N o«
[4)]
USBIC E:: = D‘”EEEEEEE‘E‘EEE‘ 7T a.f U] oo @
‘ H @ @ N@c: ™~
EE@ @ n
o_ H@ -
00 3 3
° a
I 1.0 T
CJCC - | e | e e s s | IO D :@2 3
] alon [l CAC T I O I e A e e e | . =
D._”Q]';”'?D pu24f0Ul 2 3 4 DUS 6 7 8 DU 101112 DYU13141516 )] o
el poNGl | ISRCRCRCNGT| [ORCRCRORGH IORCRCRCRE] | ICRCROR RS S
@ === s I7 8 ] Jo DIGITALL & @
=L EARTH LPUTs 3
W = =—"louo4ylou 1 2 3 4]lovus 6 7 8[[ov 9 10 1112[[0V13 1415 16| Y

"Switch"

KO

EEEEEEEEEER g/
X 16

tO IIOVII
J
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6.1.2.2 NPN sensor wiring

= o BHEH - &P 963 o
5. |ocdER o i =R B R
>, (1) :EE%E' n oo = 1 L1 1] b
p2 ° % R e = T =3 .~1. |5
. = o sl E . oodn v EEIgl) [fwep v
@@ * € '_”_‘;LE:ID o|E Dul_l —c1&¢| 32 3
@@ CIe L= E Armn [ 251 = . o
| DO STATUSLI 3. N
27 RECQUERY ——T] FE2 2| |2« -
us8] E:: D‘HEEEEEEEEEE'E e i e oo o
- @ e o
v@f@ RN ¢ FD------------ED@_@ el
I o | I | > >
:E:l[gzﬂ@ DOD 2@ et
— 1 D |i| §© D
CIC Slaf S
U p=mm == e e ke e e e i T B -
OOORH] ovaefour 2 3+ 0US 6 78 UIi01L12 V1dL+151s)] (] o .
T e T oo T|[0 0T B[00 0 ][00 0 o0 5
@ POUER IN| 7 g 17 J8 J9 J10 DIGITALL &
= EARTH INPUTs 2 @
\ = ——Jov24yfov 1 2 3 4flous 6 72 allovaigiti12]|lavidi4i516|™ S 7

X 16
EEEEEEEEEEENEN

NPN SENSOR

+24V

The sensor power
supply can share a

power supply with the
Motion control board

(control system power

\SUpply) /

ouT

ov

’—( 12V-24V Ext-Power (

36.1.3 Mach3 input signal configuration (Config => Ports and Pins=>Input Signals)

Encoder /MFG = ] Zpindle Setup Mill Options ]
't Setup and Axisz Selection I Mator Outputs l Output Signals ]

al | Ensbled | Port # | Pin Nunber | Active Low  Emulated | HotRey » ‘
1 10 0

Tick " v " Port NPN sensorissetto" v "

According to the actual
(OV = active low)

to enable

wiring, Type 1-16
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6.2 PNP input interface characteristics, wiring and configuration
s
)

L;_j:)&z.l Interface schematic

Port 2 Digital Input: PNP-5V Input x2, optocoupler isolation

AP DIV3
300R. | A
| Port2(1-2) 2 ]
=L il
e LED 2 3! [ CPU INPUT
GND

"Switch" to “5V”

6.2.2 Wiring

6.2.2.1 Button, mechanical switch wiring

£ ax[s |52 NG AJ|[SE8 NS QA|[SE NG AB[[SZ NG 2| [SkNG L |[SX NG aX|[ 2 NS T [ho T\
numurs SIxY-1 || SIxv-a || SIxe-4 || Sixe-Z || SIxv-A || SIxv-X || NI 9au INBUTs ©
== or ar br er 2r Ir a1
© @ ©]lo © ©) @) © © @l|l@ @ @ [DIGITAL2
Su 52 saxl Zns [ nD " =
LT
&
el
(PNP-5V) port 2 Digital Input x2 / MPG 2 S 9
L= ]
= =
Elca 0[] s &
IEiI:IE%:I DOE oo o
DE%E [ | ¢ NE N
- ~es 3 00 Ofe |
P2 © (@] & @ 0 U E [] CLl @[ ™ e o
[ — - P T . DH'_' uz %%g@ Swle o
M Ca 3 > >
H g%%‘a €:| LD"_';LE%E'@ [OZ “@@PO STATUS H'L_IIHBEDEEJ %z 20@ =
D:% I J.—,ED RECOUERY — '—'Qj% B> | | |° e«
a
wepitT L] [ DJHEEEEEEEEEEE ===l R
L - @ @ (\]@-—u o™~
vl T FIZI--------- IZID@_@H@”‘ .
88 00 3 3
[as"zsl%gﬂﬂnunﬂﬂ ﬁnﬁﬂﬂﬁ@ﬂ
_L.J ° [X]
:IE:IE:IE:IE:IE:IE:IE:IE:I :IE:IE:IE:IE:IE:IJD E 3@2 3
I “-E:IE:IE:IE:IE:IE:IE N N I | N | O e )
D"HEFD DU24U DY | 2 3 + DUS & 7 8 OV 9 101112 Du13141515D|i| L
PR 1 [© D[0P GO 0|00 @ O|[E0 OWe|[00 8@ 0] g g
@ === 18 Iz I8 J1a ALL 2 @
TEHRTH INPUTs 8
o = = lovz4dlov 1 2 3 4llous & 2 g|lova1o1Li2|lovizi41s518l™ )
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6.2.2.2 PNP sensor wiring Grt 2 input voltage 5V \

External current limiting resistor
PNP SENSOR is required for more than 5V
(limit current 3mA-7mA)
24V: 3.9KQ
+24V 12V: 1.5KQ

_ \ 5V: 0Q /
el B
_l ( ( oV

M
I N

o

2

(@)

<

)

i

>

<

Ry

>

(@]

—
\_I_/

- axis |5aNG AW [SENG QA [[SU NG AJ[[S2 NG AZ[[SANG AL [[SX NG AX[[ 2 NG T [0 2\
@ auteursl SIXS-JW| SIX9-8 || SIXU-u || SIX9-Z || SIX9-A || SIXe-X || NL 9du INBUTs © @
== 9r ar bC er 2r I T |
oeoollecelloeolleoo e|loo ol|lle o cfle @ ©|o DIGITAL2
03 sancag _so g S =
1 1 1 .
' - 1N
3« 3
o5
Lz~
@0
~NDON
\0@2 ]
£ - 3 I N I
L4
g% e { The DC12V-24V External power supply can also g : : 3> 3
D:% supply power to the control board at the same =R S G
[4) K @
USE:I time (share one control system power supply) == Qs @ m@c\J ™
\%@ ] @ Ell:lz_z Ng; o™
:lc]D[IIIIII:l i n DOE 32 3
v g
=L I DC12V-24V Power Input et AenedEnl. il zo ]
[} fp=mm Clcoclclt3nf] 3083
= Ao " i g | I g | e
] || o2 DU5 & 78 0OUS 10LLIL2 ou131+1515D|j oo
pouu—:nm @@%@@ @@%@@ @@J%@@D[GITHLLE
[NPUTs 2
g\_.?l':ﬁnj w5 6 7 8llovaioni2f|ovizieisis| ™~ 9 T

€36.2.3 Mach3 input signal configuration (Config => Ports and Pins => Input Signals)

Encoder/MPG = ] Spindle Setup M11l Options
Setup and Axis Selection ] Mator Outputs l Output Signals
| Enabled FPort # Fin Fumber | Active Low | Emulated | HotKey L
2 1 o 4 0

Tick " V" Port According to the actual NPN sensor is set to "X"

to enable wiring, Type 1-2 (Active high)
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6.3

NPN MPG(Manual Pulse Generation) wiring

Output type of NPN MPG: Open collector output (OC)

g ax[s |52 NG AJ|[SE NS Qa|[SE NG AB[[SZ NG 02| [SkNG Ok |[SX NG aAX|[ 2 NG T [hO T\
numurs S[;?—j Slé?—a S[);?\—U S[é?‘—z Slé?—)\ S[)E?—x NI ?t[:lfl‘ﬁl INPUTS ©
@ o ol|leeel|l|leeelle o ol|lloo o|le @ elle @ @|o|DIGITAL2
O AINL SING O] SANG A8 SUNGOY SZNG 02 SANGOA SXNGAX Z NG [ N0 ;"'-’ =
-© pg %}I_I'-II:D|-Ir||.IED|.II-I|-I|:D|.Irl|1ED|-Ir||.I[D|.II-I|-I jE
e s B S B B B P e A3 R e o
: B I i ===l o I
r = I+ == Im r r o+« 3
Z o __Blese__Bee o U |_||:| R @;
U weegegn 0 U0 0 "o L
CIo CIc3 . - =
oo D [I -
IEiI:IE%:I DOE oo o
U 3 0 N
Ot —cC1 wio S o
I =30 " ul w
. H'_' =c1g° |°
Jou —E3&¢ v 32 3
E (mlinl BD:I C3 Z & @
po STATLIC |||| ||| |
tﬁ] RECOUERY —TTTT § z T T
HEEEEIE £3 e (NPN) Port 1 Digital Input x16 . :gﬁ :
FIZI------ B C e
D] MPG 1 inputPin”15”,716” |[] 38 3
@E Aerenerden en .. 2o D
A0 JC 0 JC JC JC JC 0 L L J [] D 3@2 3
I CCTETTETCIETITETT CIC .
D"HEFD DU24U DY | 2 3 + DUS & 7 8 OV 9 101112 Du13141515D|i| L
i W [@ @)@ @ o @ o]0 0o 00| oo ® o|[0 e ofo © 5
@ —= 2| I8 17 I8 Ja J1d DIGITALL &
= EARTH INPUTS 2 @
b = = |ou 24yl [oy—~— U9 101L12[{|loy13141516|™~  © 2
- The MPG power supply ca
;:; :’:. share a power supply with
the Motion board (control “g\”
: o system power supply)
12V-24V Ext-Power vee || ov [ B8 || Al

&
Q

\7 S mmunummm

,,/:’ \

N

&3

NPN MPG S
Open collector output W
___
5 Usually the MPG rotates clockwise, the coordinates increase; counterclockwise rotation, the

coord

inates decrease.

If the direction of rotation of the electronic handwheel is opposite to the direction of the MACH3

coordinate, exchange the wiring of the electronic handwheels "A" and "B".
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6.4 PNP MPG(Manual Pulse Generation) wiring

6.4.1 PNP MPG, output type: voltage output (if more than 5V, series current limiting resisto

PNP MPG
Output type: voltage output

r may be required)

Port 2 input voltage 5V
More than 5V may require
an external limiting
resistor in series.

2 <8 4, = [ Limit current 2mA-7mA
? i 3 (Reference resistance:
{/(Qf:( - llHHl"HHHlII””“ “ \\\\\ 24V: 3.9KQ, 12V: 1.5KQ
N 3. D 3 dlo
[“-Hiuum.\-\-‘ 2 5V: 0 Q) Different MPG
need to be installed with
| Vec || ov [[8]] A | different  resistances,
according to the actual
_|_ easured current. /
5V-24V Ext-Power
ov
f axt4 The MPG power supply can Input Pin "17,"2" Z NG no T\
auTey| : Measuring input [ % |Jeni2dd INPUTs ©
g p
share a power supply with Me 2% |G MorerraL2
O alINL the Motion board (control current 2mA-7mA axl Zns 1 nD ;"' 7 =
23 o L i
-§©©©P system power supply) o i (i B " r@ 1
ilEs ”? T p——] 2. 3
= .. o (=]
5u D e @Dl@ °e @D_]@ L Dj@ T @DD (PNP-5V) port 2 Digital Input x2 Lg; ]
: Zl &
MPG 2 Input Pin 1", 72" i &
I _ o) @
C3 - | ¢ NEON
=0 %% DE oo ?
L w =Fiaf " vl 10
© 00 LIz |-z 3
| Epo STHTUSI_ILI BEDEE:' %@ 5" =
I RECOUERY ——T] Dz s
a
o D‘HEJEEEE'EEE'EEE 1ot 9. a o o
o o NfEa o
FE-------------ED@_@ o -
0[] 3 3
[ZFHKI@EHHHUHHHHH%J ﬁmﬁﬂmg@ﬂ
L JC JC JC JC JC JC JC JC JC JC JC JC JC I 4[] E 3@2 3
. “-E:IE:IE:IE:IE:IE:IE:IE:IE:IE:IE:IE N | e ™
D EFD DU24U DY | 2 3 + DUS & 7 8 OV 9 101112 Du13141515D|i| L
N e IEEEEE  EEEEE  EEEEE EEEEEE 3
@ === 0 N8 17 I8 J9 J1a DIGITALL &
=L EARTH INPUTS o an
b = ——|ow24Ylov 1 2 3 4||lovs & 7 gf|lov g 101L12|lov13141516]7  © 2
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6.42 PNP-5V MPG, output type: 5V voltage output.

When the MPG operates at 5V and the current consumption does not exceed 50mA, it can be powered by the
onboard 5V power supply of the Motion control board..

PNP-5V mpG / 5" S \
5V voltage output 20 N R
\% ) 3

’/ iy muummmuww ---- 4 @\\

ﬂhe Port 2 pin "1","2" [ W

. ) m Huunu\\‘
trigger current is at
IeaSthA. Some MPG EEEEEEEEEEEEEEEEEEN 3300

have low current when

'TLLL] 330 Q ey

outputting high level,

and need to install 2 | Vce || ov || B || A |
"330 Q" resistors.
MPG use Onboard
5V power supply
' Y
nput pin “1”"2" \ |
ngms S| | S F SSU[QS_Zi Measuring input current || £08 ) 00}
— 2r ar br 2mA-7mA (33
@ o olleo o olle @ 5 M@ @ @ o |DIGITAL2
Op A SR SENG 08 SUN800 e e RN LSS L0 [T T
| pg 1 1 1 1 1 =
g]@@@HEF@@ o] g @@Q e e 5 e 7
" Hj_ U ':Jj}' H_U_ D@q_ >
. Bl B
G5 T e Dj@31§ @Q_ (PNP-5V) port 2 Digital Input x2 Lg.ﬁj
Cra g z
u2 MPG 2 Input Pin 1", 72" i° &
I::II_I - o) @
= F 00 Yot
[ VfTia o
P2 C L1 ] b
3= ——LIg | v
H i EEJ:— BEDEE%% 30 8
@F 7 FII‘IFl Z @ @
D:% ELDI RECOUERY _ po STATUSL 5'2 H S«
a
US‘EJEE_-IEE: S D‘HEEE'EEE'EEEEE 1ot 9. R
: - & ° nfEE o
A LN FE------------ED@_@ o -
; g DO 3k 3
— ] [ZEHKI@E Bl en r r| B H%J reamen D..E g@ D
[} fp=mm i i g g g ) [
I ""E:l N I N U I | | N v
DU24U DU 1 2 3 4 DUGS &6 7 8 DU G 101112 DUI3 141516 w o
] PJ_JFD O0F]
= el fonel [IoRERORERON IORTRCR GG [oRCRCRERC) [ IORORCR RS 5
18 17 18 9 110 pretraLL g
S i
b ?-Eﬁ'-RJOUZ‘rUOUlZB‘r U5 6 2 allovusgi1ot1ri12|lovidi41516|™ S 2
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6.5 Wiring of MPG switch

C
L

| LA CCI — Ll Ll g L e o
ez M%@@ S LEJDE J 0 =3 . 9es e
£ Oh v =3ge] |oop v
@@Fh { '_"_';LEZID LI Dul_l £1&¢| 103 3
“ICAEa T Eno starusnnn L3RI 2+ e
D:% |] F!ECOUEF!Y it TaE == N R
[4)]
%B[fﬁgi meEFEFEFEEEFEFEFEEEFEF cIcotT 9. 2o o
@ Y NlD e o
PR T | = = == = s [ e e e e == e o o O O K
S ; g U0 8 3
—caFLC 7F] @
. b@m D
— =
[ Jp=m S EE R L0 [ arE 3
700000 ovesfou L 2 3 + VS 6 7 8 OUS 10 1LI2 ovizisisis)0 [ ] o\ -
pauer N [ @ fe @ @ w ollw e o ollv @ e @ @@©@©D[GIT 2
=== 2| J18 J7 Af:] Ja Jia fALL &
2 = coamn mours o (ks
b = —— louz4y|ov 1 2 aus 6 7 8llovuaioiiz2|lovizisisis| ™~ i,

3 4
MPG]fMedwwmg"15ﬂ"1§ZJ
l l 44 é [/\
ESTOP
Emergency-Stop button

ESTOP
Independent wiring to”0V”

MPG Enable Button
MACH3 automatically
switches to MPG
Qode when pressed

GNABLE /
o
|

comMm XYZABC Axis selection

For switches Wiring any input pin (1-14)

x1 x10 x100

Wiring any input pin (1-14)

“Switch” and “Emergency Stop button” are connected to any input pin and then configured in Mach3.

: . \When the "Enable Button" is pressed, the Jog Mode of Mach3 automatically switches to MPG mode, and
' automatically switches back to the original mode when the button is released.
The "Enable Button" automatically switches the JOG mode. The control board plug-in v1.3.1.2 (or later)

version is required. See “Download and install the Mach3 plugin” to download the latest version.
e s If the

"Enable Button" is not needed, please short-circuit it (the common terminal "COM" of the switches is
directly connected to the "OV" terminal of the control board).

Attention:
“Emergency-Stop button” It is recommended to use the “normally closed” contact. If a fault occurs in
the disconnection of the wiring, an emergency stop will be triggered.
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@6.6 Configuration of the MPG

6.6.1 Mach3 MPG configuration, as shown below: (Config => Ports and Pins => Encoder/MPG’s)

Engine Configuration... Portz & Pins &
Port Setypeand fzi= Selection ] Motor Outputs ] Input Signals l Output Signals ]
Encoder/MFG = ] Spindle Setup Mi1ll Optioms ]

Signal Enabled b -Fort # | A-Finn # | E -Fort # | B -Fin # | Counts. .. Vaelocity

Encoderl ® a Luululu] 10a. ag. ..

nan. nean
— — | Enter the number”1”or”2
. nooa 10a. ag. ..
Tick "\

1: Use the Motion Board MPG port 1
0000 100.00. ..

Enable Mach3’ MPG 1 .
B 2: Use the Motion Board MPG port 2 o000 | 100,00,

MEG #1 of 1 ’U/I:I 0 4. 000000

NEPG #2 of

1o, a0. ..

4. 000000 100.

MEG #3

MPG 25 pulses/rev: set to ”1”
MPG 100 pulses/rev: set to”4”

wmE [ BE | mAW

Tick "V

Enable Mach3’ MPG ZJ —

In Mach3, press the keyboard "TAB" and set it as shown below.
™ MPG MODE ™ "y Multi-Step mode, MPG signal is processed in real time by

Mode S=

L~

: motion control board
Mach3's MPG Count does not change at this time.

[ool Path (Alt-4) |nrr5etsm| Settings (Alt-6) | Diagnostics

Ll

ADSNGo0rds

T . X
MPG Velocity: mouse click, type number, press Enter

5000.00f

e e e e

shuttle Mode |l Step

Jog Step: setup by click “Cycle Jog Step” button, or key in |

1 Cycle Jog Step 0. 1000
| . “ ” . “« n”
Jog Mage [T §F | Click “Jog Mode” button, set the jog to “MPG” mode I

Cont. Step MWPG

MPG Axis

EX mY ME |
Pl Aeis L Click “Alt-A” button, select the axis(XYZABC) controlled by MPG 1
=Y HZ
i HA EHOE ®
Al C | = i =E = % Click “Alt-B” button, select the axis(XYZABC) controlled by MPG 2 |
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6.6.2 Mach3 electronic MPG switch configuration, as shown below: (Config => Ports and Pins=>Input Signals)

Engine Configuration... Portz & Pins |
Encoder /NPG = ] Spindle Setup Mill Options ]
Fort Setup and Axis Selection ] Motor COutputs l Output Signals ]
] Signal Ensbled * fPort # : [ Pin Number :{ Active Low : | Emulated | HotKey A
D OEM Trig #1 | of Pl ! ief "4 0
of i L of 4 0
wf i3 e * 0
of 4 i 4 0
of i5 dief & 0
of iB dief & 0
of i ef ¥ 0 b
of i8 of * 0
of 19 o ¥ 0
----- --'----- T, P TTILLL LD ' D =
[ 4 [ WY - =
Tick “v” According to the actual Tick “v*
Enable”OEM Trig” wiring, Type 1-16 (OV = active low)
wmE [ BE | mAW

Configure the functions performed by "OEM Trig" as shown below: (Config => System Hotkeys)

System HotEey=z Setup @

Esternal Buttons - OEM Codes

Jog Hotkeys g
SeerCask ErerCan T rIggEr__ L JEMCode

e |38 v- fan i2 |18 HERIE
g

5
2 |56

3 [187 fqp [
_Z++ |[33 _2- || fq [imm in A
s/U+d[389  AsU-l[38s 5 [18d f12 |1
fe [1a0 RERE

B/ B/ - : :
++| |933 B - ]399 G fm o il
C /w4 (939 C/w--]|939 ) 15 |

Systemn Hotkeys Configure the OEM
ScanCode ScanCode

code corresponding to

DRO Select | |999 Code List 939 OEM Trig 1-9
MDI Select 933 Feset On 999
Load G-Code | 933
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S o

| Mach3 axis selection for MPG / Jog step select OEM Buttons code table

Function OEMCode

Select X for MPG 1

185

Select Y for MPG 1

186

Select Z for MPG 1

187

Select A for MPG 1

188

Select B for MPG 1

189

Select C for MPG 1

190

Select Jog Increment 1

191

Select Jog Increment 2

192

Select Jog Increment 3

193

| Complete OEM Buttons code table, please search online

6.6.3 Mach3's emergency-stop button configuration, as shown below: (Config => Ports and Pins => Input Signals)

Forts & Pins

Engine Configuration...

Encoder/MPG = ] Spindle Setup Mi1ll Options ]
Fort Setup and Axiz Selaction ] Motor Outputs l Output Signals ]
S1gnal Enabled | Fort # | Fin Fumber | hetive Low | Emulated | HotEey a
EStop wf 1 10 a
77\In i 0
”EStop” Port According to the actual Set to "X"
Emergency-button 1 wiring, Type 1-16 (Emergency-stop is normally
closed button = active high)
OEM Triz #3 | of 1 3 uf
OEM Trig #4 | uf 1 4 e W 0
OEW Trig #5 | wuf 1 g wf 4 0
DEW Trig #5 | uf 1 B wf W 0 =
_—— = . — Fl . - Fl B —
Pinz 10-13 and 15 are i1nput=. Only these 5 pin rmbers may be
Automated Setup of Inputs
wE || B
Attention:

“Emergency-stop button” It is recommended to use the “normally closed” contact. If a fault occurs in

the disconnection of the wiring, an emergency stop will be triggered.
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---------------------------

6.7 Probe (Auto Tool Zero) wiring and configuration

6.7.1 Wiring: Use digital input port 1, any pin(1-16), as the Probe input signal

- ax[S |32 NG a1][38.NG Q8][ 59 NG 9 |[S2.NG A2 | |SA NG O || SX NG OX )
numurs SOG-T || S0 || SO0 || 5007 || S || S [NBUT= ©
o eol|loo ol|lle o el|llt e e|l|lve eol|l|le DIGITAL2
O AINL SN 03 S80S 08 _S6n6 09 szng 0Z SANG OA SXNG AX ;"' b —
@ %IH1I:DI 1 |:DI |1|:D|1r|lﬂ|:Dlﬂ|1|1 jE
: R s e I
H |U | | |U | . [ j
__%| |_"F\ 1 }| |__}| |_"}\ 1 i D N O
| | | | | ad B« 3
EHeoe__[0edso @@@@__@@Uiaza__@ﬁl?@ |_||:| . L@;J
U5 UL4 u1a
o Pl o 1o g e e 0o e
coo - YY) 1 e =
C IO H u2 tica D [I a o
CIo . CIca .
CI CIo Cie3 0F] o o
CI4 £3 DE:I .
=il s =30 N
LI [ (] =3 w58 v
] 0 [l c ] CLl a[ ™= =
. | E% . DI_|u7' CLig, oo o
[ ' = Cd— EE:I @D s 25 2
E:IE@ = Elpo smrusl_.H'—'ur' C=d=Ea 2 1= =
RECQUERY —— :'z fre
[4)]
EEEEEEE‘EEE ctdtd g Ul o @
@ v oS
=N
o_ H@ -
0[] 3 3
° Q
0] 2@ I
* [&] TS
, 0[] 3853
i 23+ DUS 6 78 oUai10it12 ovizts1sisfl] [ | o .
i e T OO0 0000000000 0|00 0 @0 T 8
@ == Iz I8 Ja Ia ALL 2 @
= EARTH INPUTs 8
W = = lau24ylov 1 2 3 t]lovs & 7 aflova101ri2]|{aviditisis|~_ 7,

Spindle Tool
Wiring "0OV"

1-wire tool

auto zero

L 1

6.7.2 Mach3 Probe input signal configuration, as shown below: (Config => Ports and Pins=>Input Signals)

Encoder/MFG = ] Spindle Setup ]

Fort Setup and Axis Selection ] Motor Outputs

Input Signals

Mill Options
l Output Signals

Enablad | Port # | Pin Fumber | Active Low  Emul

ated | HotKey ~

According to the actual

Tick "v”
Enable Probe Input 1

wiring, Type 1-16

Tick “v“
(OV = active low)

a
a
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6.7.3 Mach3's "auto tool zero" button, loading VB code
Mach3 can customize the function of some existing buttons on the screen, such as the "Auto Tool Zero" button,
set the VB script.

6.7.3.1 Mach3 menu (Operator => Edit Button Script)

Nachdi CNC Demo

File Config Function Cfg's View Wizards QUISERESE Fluzln Controel Help
Laclk

Inlaclk
fmto—Caleulator
Control OffLine

Maintenance Hours

Program Fun (8k-1) MDI {AR-2) | Tool Pal

L, -2 S
r3

Click on the menu:
Edit button function

dL UL LI oIf

Eestore Settings. ..
Brain Contrel. ..
Erain Editor. ...
Checlk Config .. ..
Hode Var Monitor

6.7.3.2 Click the "Auto Tool Zero" button in the flashing

Edit G-Code | Rewind Cul-W |
ycle Sta - ; i
<Alt-R> RecentFile | Single BLK Alt-N_| Tool 0 .
Close G-Code | Reverse Run |. r— _Tml
Feed Hold Load G.Codell (" 5, ¢on *flashing” Dia. +6.0000
<Spc> .
Set Next Line | Then click the button w_

Auto Tool Zero |

Line 42 Flood Ctil-F
<Alt-5> Run From Here | | Diviall | [cv mode |
I

— | On/Off |
Reset Z Inhibit
G-Codes | M-Codes |  +0.000

6.7.3.3 Pop up the VB editor and delete the code

Femember | Return

Elansed 06:41:47

|| Jog ONIOFF Ctrl-Alt-J |]

B HiddenScript.als — Nach3 VB Scipt Editor [ |[0]X]
File Edit PBun Debuz FEreakFoints

S D Mipbe @
FEH Hes=zage{ "Hot Yet Imnplemented" )

N

Ready Delete the original code
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6.7.3.4 Enter the VB script in the VB editor
The VB “Auto Tool Zero" demonstration script "ProbeZ.txt" is provided in eMotionMach3.zip attached to the
motion board. Please open it with Notepad.

= eNotionNach3(¥1_0.0.4)_zip — WinRAR (ewaluation copy)

File Commands Tools Faworites Options Help

AP D B

Extract To Test View Delate Find Wizard Infea VirusSecan C
m g |E eMotionMach3 (V1. 0.0.4). zip - ZIF archive, unpacked size 474,073 bytes V|
Hame 4 Size Faclted Type Modified CEC3Z

A Hh R
oe4, 821 WHRHIERTRE 2019-6-25 1... BEB1Z5aC

2, 708 Taz  IrETIrdy 2019-6-25 2... FAsIOBS0
. R T = 2019-5-25 2. .. SBCFASES0

VB script for Auto Tool Zero I
- 41Ju:-tal 474, 079 bytes in 3 files

Open "ProbeZ.txt" with Notepad: drag in with the mouse I

P ProbelI.txt — I033

It Ry wEE) B0 EF W FRW
Fem Probe Down by leafboy?7 2819-6-22 (Based On Erniebro & PEU Work) -~

FeedCurrent = GetOemDRO({818) *6et the current settings, OEH DROs (818
ZCurrent = GetOemDro{186) *O0EM DROs (186)=FZ Cont. Pnt. coord {(HMach «

£ |

Copy the script from Notepad to the Mach3 VB Editor
M HicdenScript.mls — Hach3 ¥B Scipt Editor

E % } ’" Nachd ¥B Scipt Editor

4 Frobe Down

Save changes to HiddenScript.mls? Jing=, OEM DRO= (818
coord (Mach
Dck H=ight

Zoirrent = GetlOsnD
GageH = GetOEMDRO(
ZHew = ZCurrent — 4

v.+
)
=
v.+

FE§Current = Getlds

..................

Code "G90F100"
Code "G4 FP1"

Lo
Ready

J.I_lw LT L O LD L J.UI:I HH-"/HIN
1l =econd to give time to position™

Choose "Yes" to save
Ln 26, Col 1 HIM

6.7.3.5. Test: Click the “Auto Tool Zero” button__AUte Tool Zero | to test the tool zero action.

1.’O

~ | The VB "Auto Tool Zero" demonstration script "ProbeZ.txt", can be changed according to actual needs.
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6.8 Wiring and configuration of spindle speed measurement signal input

6.8.1 Wiring: Speed measurement signal input fixed wiring at Pin 1 of digital input port 2.

6.8.1.1 PNP-5V The speed signal is directly wired to the Pin 1 of digital input port 2.

6.8.1.2 External power supply, wiring of NPN sensor speed signal:

NPN f& /& 3%
Install a pull-up
NPN SENSOR
resistor to provide
+24V

_|_

N
E and limit the current
% input to pin 1
o (2mA-7maA)
s
,jj OUT |y Reference resistance:
> .
= 24V: 3.9KQ
N 12V: 1.5KQ
>
LN
N—

ov \SV: 330Q

e

- ax[S |52 NG aJ][S8.NG QA|[S NG A9 |[S2.NG G2 | [SANG OX|[SX NS AX|| Z.NG 1 |nO \
numurs SIxg-1 || Sixg-8 || SIxe-y || Sixw-Z || Sixe-A || SIx9-x || NI 9du INBUTs ©
=== 9or ar bl er zr i Tt
© @ ©]lo © ©) @) @lle o olle @ elle @ @|@ ||DIGITAL2
Su SZNG 02 SANSOA SXnGaXfl 2 ng [ nD ;"'-’ =
rII-I[DI-Inl.I I'||-|I'|
o] e e e e e
M.
D@q_ >
(PNP 5V) Port 2 Digital Input x2 D@: ©
=]
Tl &
Speed measurement signal input at Pin 1 o a
@0
"J_' - EI NEON
%% D \:J@Q 0
p2 CLI @[ ™= =
& . e e e
M - [DZ FEISc| q|* 323
@ CJdoe = '_"—"" BED C1=2, o
H D:% ELDI RECOUERY | — po STATUSL 5'2 Celo o«
[4)]
lﬁ_?:,[%gc: = D‘HEEEEEHEEEEEE 1ot 9. a o o
. - o Y NG e o
VA LN FIZI-----.-------IZID@_@H@”‘ _
e 1 1 [] > >
= | e [*""l U u o E 5°_ ¢
— ] @Eﬂﬂl‘l ﬂﬂﬂﬂﬂ%_l I‘IFlFII:Io E@D
(3 |pemqn [ (8000 ICICCICICCCIC e 10 F] afs 3
(5 O A o L'-E:I | | e | e [ [
D"HEFD DU24U DY | 2 3 + DUS & 7 8 OV 9 101112 Du13141515D|i| L
i [@ @0 @ o @ o]0 0o 00| 0o ® o|[0 e 6o 5
@ —= 2| I8 17 I8 Ja I1Q DIGITALL &
=L EARTH INPUTS 2 @
N = = jov24Ulov 1 2 3 ¢+]lous 6 7 8llovgioui2f|lovizisisisl~_ O 7,

47
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6.8.1.3 On-board 5V power supply, wiring of NPN-5V sensor speed signal:

+5V
z T Install a pull-up \
. <
3 - %i:’ § resistor to provide and
2 N g Q limit the current input
m S to pin 1 (2mA-7mA)
5V:330Q | NN SENSOR
3 @ — +5V
A ouT w
i /1 o
oV Q
$=— ourt
—O:é 5V Power ) [ ov | v
Example: Hall "44E" (NPN-5V sensor) for speed measurement \
" axis |30.NC G3|[38NC G8|[39.NG O9|[SZ.NG GZ| [ 341G OA|[SX NG AX|[ Z.NG L D )
E"_,Tp,_,rs S[é?«_j Slé?_a S[x?\—u Slé?‘_z Slé?—)\ S[)E?—x NI 9diW INPUTS ©
orelletolleb ol olled alle & ol o oo foterra2
O AINL SING 0] SANG 08 _SUNcdy S2nG 07 SANGOA SXASAX| 2 S T AD ;"'-" =
@ pg |%I]'_I|1ED|1r‘lﬂ[Dlﬂljlﬂ[Dlﬂr||1|:D|1r||1 |
o[ S i B DB B s e B B 2 0 7
< o e I
r ol.« D
N @;
U3 ]
@0
- ¢ NEON
100 el
= 1 %a ¢ “ (18] YRR
= e [ e a5 2
EE] N@ @ DQ D
C oo e Anrn C3]—C3 =2 . ®
ELDI RECOUERY _ po STATUSL 5'2 S«
[4)]
use_ o D‘HEEE'EEHE'EEEEE 1ot 9. a o o
2 T NfD o N
v FE------------ED@_@ o -
I:EZI 0 i 0 001 3¢ 3
—_ 7] [ZEHKI@EHHFI HHHHH%J nmnﬂﬂﬁ@ D
[DI:IEDI:I C JC JC JC JC JC JC JC JC JC JC E:IE:IE:IE:JD.D 8@2 3
= “-E:l I | o [ I
D"HEFD DU24U DU I 2 3 4 DUS 6 7 8 DU S 101112 DU13 141516 DE K
e e I
18 17 I8 Ja I1Q oietreLt g
b ?-Eﬁ'-RJOUZ‘rUOUlZB‘r U5 6 2 allovusgi1ot1ri12|lovidi41516|™ S 2
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6.8.1.4 Example: Hall sensor "44E" (NPN-5V sensor) for speed measurement

Hall sensor "44E": 5V supply, open collector (OC) output, ie NPN-5V.

Hall sensor model:"44E" test wiring diagram

' o
| ,
g l ' :
; | 3 b
3 I S I ]
< s E | Q !
: o — | T 4 | H
: B R 8 I Rl 5
L] m = E
: / 3
I ,
5 I | :
: +5V ouTt : [ :
¢ : :
: b
ov
] LED lights up when .
: the magnet is close :
5V Power

Hall sensor / Rotation plate installation diagram
Note: The magnet has a SN pole and should be adjusted during installation.

Rotation plate,
connected with the spindle
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@6.8.2 Mach3 measurement speed configuration
Start Mach3 and select the external motion board, right click on the CNC icon, type the "Number of Pulses" in the

settings dialog box, press OK to save the settings.

Eu Lifeng MNotion Board Config (Plugin ¥Yersion: 1.0.0.2) [$__<|

Infomation —htkp: [ leafboy?? . com Connect

£ UsB Setup Mation Board Ethernet ... |

Hardware Ver [N o [
e ——— ; 192 i 168 I 1 ) ?? SI:":":I
Firrnware Yer  [MIA IF | Fart

Flease reboo rd
hen the EE i i d
AisFreqlkHz) I_':' when the One revolution per spindle, nias
_ Sensor pulse number:
AxisOutput(Port) | 0 Spindle Range: 1-65535
Step and
DigitalInpukfPort) | 0
Mumber of pulses per revolukion 1 .
Digitaloukput{Port) | 1] - far speed measurement /‘\ =
2
RPM:
fnalogInput{Port) | 0 Ratio —/

The measured speed

.ﬁ.nalngOutput{F‘nrt}l 0 Feed% |Internal - ° will be displayed in

EncoderInput(Fort) | o spindle® |Internal - Mach3
Zancel
FprInpukiPort) | 1] Jog% |Inkernal = 4

Engine Configuration... Portz & Pins
Encoder /NPG = ] Spindle Setup l Mill Options ]
Fort Setup and Axis Selection ] Motor COutputs Input Signals l Output 51gnals ]
S1gnal Enabled Fort # | Fin Fumber | hetive Low | Emulated | HotEey ~
Input #1 i 1 0 b 4 i 0
Input #2 i 1 a ar i 0
Input #3 o 1 0 ar a 0
Input #d 4 1 0 4 W 0
Probe o 1 0 ar ar 0
Index 1 0 ar i 0
Limit Owrd | 1] o 4 1]
10 ~w 4 i
. 0 lgnore '} i 0
Index: Tick “v* | g el -« W 0 G
=7 Enable Measures speed - - e - -
utsz. Only these 5 pin numbers may be
\_ i ¥ I ¥
Automated Setup of Inputs
wmE || mE FEF ()
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7. Digital output

M
il

s a1
'i- k! I . . . .
L'_,_'_)Il Interface characteristics of general digital output

Port 1 Digital Output: OC(Open collector) output x8, optocoupler isolation.

CFWD: Freewheeling diode common
When driving an inductive load, wire the positive terminal of the (load) power supply

Photo transistor oV :

1 4 1/8 ULN2B803
E=d
20 13

OC(0Open collector) output

1 Anode

2 Cathode 1, 2, 3, 4, 5, 6, 7, 8
3 - Emitter ~—

4 : Collector

\

“\ 7.2 Wiring diagram

7.2.1 Driving resistive load

et o pe—
oo Jo m
(oC)Port 1 Digital output x8 '\@m N -
T M JoE
. u’ EEE% D o N a1y [ | ——
rE!I.II_I ED ﬁ & 43[e |3 m SEYL g
starusO gz ¢ A0S s
[T o © o N A [ ] load max: &
e f e ol e =T 9| Ulefoje o >
] N N N@N N u 24V/500mA 3
HHEPPEBEL =L 7] 3
0.0 |3 |3 ]
J < °
M H%g e e en D E §@ D
° o
1IC JC JC JC JC JC JC JC 3H[] D 8@2 3 The load can share power
ICC I I e e e 4. with the motor
U910 1112 ovi1314i51s [ || o
T @ O o olle OJ@%@ N orsrraLL &
INPUTS
oV 910 11 12]{ov13141818| ™~ — ©< )
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7.2.2 Driving inductive loads (such as relays, solenoid valves): installing an external freewheeling diode

3XNGax|[ Z NG 1 |nO

SIIN=X || NE g [NPUTs ©

@ @ ol||le e @ || 06l TAL2

3 I "

PN :Z%Engg_:[j%n ur"_-‘rj

J&@%%I: OI_I._: o ° ]

LI ﬂ'u [7 P —

¥ Dl |8 |U D »

— 1M | I_ID ||

i b i

cagy [ D ]

CICT .=
cica— inN
HEI 0[]

£ 3 L
C I C 11 & K
H (0C)Port 1 Digital output x8 1
@
SﬁHDI_IrI =EEa gl
L I- <] @
q @ [+
TErcd T 9. Ule
& =]
e O S O 8
- ' © o ° |:|o ]

- o IR —

:Ijg M M I_I mn D

i | /i [ e = A

_IACICIEICICE ] . o

1112 DU13141516 ] | |

B @ﬁ%@ ' nrertaLt

INPUT s
1112]|ov13141518|™~_

OV5 6 727 BIPHM—OV—/™

2 3 4

DUTPUTs OV CFWD QU 1

i @

Freewheeling diode "1N4007"
Parallel to the load (note the polarity)

Inductive
load max:

24V/500mA

)
]
5
5]
o
(O
I NN
oo e
O Bs!
o |3
O
O Ky
5|
ol =
o |3
@m[
©5]3
A o

The load can share

power with the motor
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7.2.3 Driving inductive loads (such as relays, solenoid valves): use the internal freewheeling diode common
terminal "CFWD" on the motion board
With the "CFWD" terminal, all loads can only be connected to the same external power supply.
! ‘. With the "CFWD" terminal, the "inverter" cannot be connected because there is an additional separate
power supply inside the "inverter" interface.

= — o e—
oo o O Freewheeling diode common "CFWD"
(OC)Port 1 Digital output x8 '\@m N connected to the load "positive"
T L1 el =
] e
. ==EH N
.| [+ [+ &)
mnBEDE'E:%@ PP el m
STHTUSu jEE=EK dels I« O a Inductive
g e ol ot == 8 Ulel | 4 load max:
® claleSlal M 24V/500mA
------IZID@ A 1"
° H@ L]
00 |3 |3
]
r rl r e D D é@CFWIﬂ
ICC I JC JC JC JC I D e B The load can share
ICICJCJC JC I :IE] ] D o=J° .
OU 9 10 1L 12 DU13 1415 16 D D oo power with the motor
© oo ool ow 2
9 110 DIGITALL &
INPUTs 2 @
OV 9 10 1112]|0V13141518| ™~ o -}

Note: There are 2 or more external power supplies for the loads. You cannot use "CFWD". An external
‘ freewheeling diode must be installed.
! 4 See: 7.2.2 Driving inductive loads: installing an external freewheeling diode

For example, the two output terminals of the Motion-board are connected to the inverter and the relay,

In this case, an external freewheeling diode must be installed for the relay (or inductive load).

Reasons for explanation: There is one independent power supply inside the inverter interface, and the relay also
has one external power supply. There are two power supplies in total.

When the power is turned off, or when the power is suddenly turned off, the voltage drop speeds of the two
power supplies are different, which may cause the inverter to trigger the operation by mistake, which may cause
danger! (For example, changing a Tool). Install an external freewheeling diode (you cannot use "CFWD") to avoid

malfunction caused by the interaction of the two power supplies.

7.3 Mach3 output signal configuration, as shown below: (Config => Ports and Pins => Output Signals)

Engine Configuration... Ports

According to the actual

= Cutput Signals

| Tick " v " when nﬁ:l] Wiring: Type 1-8

Signal Enabled Purt # | Fin Humber | Active | Generallysetto" V"
Juwijpuni €L f 1 1 of (active low output)
Output #2 !:(f | 1 2 ﬁ?
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8. Spindle speed control analog output

_—

=
=
L:,_L}S.l Interface Characteristics of PWM Output

PWM Analog (Pulse Width Modulation) output: OC(Open collector) output x1, optocoupler isolation.

Photo transistor 2V
I PWM
10 14

NEL8

Photo transistor
10 4
8.2 Spindle Inverter Wiring Spindle

= [COM] !
Inverter signal ground

E' coM I
[VI] | ACM

\ Analog Voltage Input k
S

|_

I_

-
:

£

Spindle PWM output

U5 6 7 B|PuMml—py—

(OECEONORC)
J13

External

P
JauaAu| a|puldg

OUCFNDOV 1 2 3 4 OV 5 6 7 BTPHI“I

0 resistor 1K Q
X 5 1. 1-8 any pin
5 EIN I
% @g o~ [10V] Inverter speeﬂ 10V
TOU ] g ;\settmg power supply 1 V
r ﬁ r = ] REV

o0 © 1

—JXdad o [[lzEg)s

CICIC] e it FWD

DU 13 14 15 — :| Al N

vo°d 5 |ua [FWD][REV]

v 13 L4 15\ /_5 a @j Spindle clockwise / CCW
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8.3 Configuration

8.3.1 Mach3's Spindle configuration, as shown below: (Config => Ports and Pins=> Spindle Setup)
Tick “Use Spindle Motor Output” and "PWM Control”, type the required frequency in "PWMBase Freq.", the unit

is Hz.

Engine Configuration...

Portz & Pins

Encoder /NG =

Port Setup and Axis Selection

Output Signals ]

Mot op Dhatpad ] Input Signals l 1
Wil Dptiens |

Relay Contral
|7 Dizable Spindle Rel

ModBus Spindle — Use ep
[~ Enabled EReg 44

Mazx ADNC Count |163H0

Clockwize Jutput
Step/Dir Mot
cCy EHMJ Elutput I_ EP.I'r 1r mMotao 2 3
Output Signal # = S . 4155
Tlood Mizt Lontrol . e o PWM frequency (Hz)
Mini Fith
¥ Disable Flood/Mist l'enela Lo (T When using the inverter,

Mist Output 4 I ] eral Farameters
Fload  Output ) 1 allowed for Mach3: 4166
Output Signal # J Spindle Relay Control:
Type “1”7-“20” Seconds | Torch ¥Wolts Comta

Mator Contral

v Usze Spindle Motor Outg Tick ”V” as shown e M
[ FHM Control

set the maximum value ££

Seconds

off before 4

The configuration in I ey o 0

the figure is:
M3: “Output #1”
M4: ”Output #2”

fRE

[ mE | mAw

I

|

Output signal configuration "Output Signals",
Set the corresponding "Output #1—Output #20"

8.3.2 Spindle relay gonfiguration, as shown below: (Config => Ports and Pins=>Output Signals)

Engine Configuration.. .

Portz & Pins

Enc c-ﬁna-r;"fﬂl:"fiJ 5

] Spindle Setup l

Motor COutputs ] Input Signals

Mi 1] Gty |

Fort Setupl and Axiz Selection ]

Signal ’ Enabled Port # | Fin Humber | Aotive Low |A
Oatput #1 Y o 1 1 wf
Output #2 1 2 uf

Tick " v " when needed Port || According to the actual Tick “v*

Output #1 1 wiring, Type 1-8 (active low output)

Output #2
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8.3.3 The phase configuration of the spindle speed control signal PWM is shown in the figure below: (Config =>

Ports and Pins => Motor Outputs)

Engine Configuration... Portz & Pins
Encoder/MPG = | Spindle Setup Mill Options |
Port Setup and Axis Selection Motor Outputs l Input Signals Output Signals ]
Signal Enabled Step Pind Dir Fin# Dir Low. .. Step Lo Step Port Dir Fort
I Axis wf 2 B 4 ¥ 1 1
T Axi= f 3 T 4 4 1 1
Z Axis 4 4 g ' ' 1 1
A hxis of 5 3 ® ¥ i .
B Axi= f 0 0 4 4 0 ]
C Azis f i 0 4 ‘,.'... 0 0
o .
Spindle ‘ u] 0 ' :: ' :: u] 0
v B
.

8.3.4 Mach3 menu ”"Config => Spindle Pulleys..”, "Pulley Selection”

Pullery Selection rz|

Min Speed

<l

Max Speed

Current Pulley

ulley Mumber 4 |8I:II:II:I

according to actual condition

Any Pulley Input spindle maximum speed

8.3.5 For other configurations of the spindle, please refer to “Mach3Mill_Install_Config.pdf”

8.3.6 Spindle test

In Diagnostics (Alt-7) or MDI(Alt-2):

B Keyboard input “M3”.

B Keyboard input “S10000”, spindle starts to rotate. (When testing, it is recommended to use half of the
maximum speed to avoid the phase setting error and the spindle does not rotate. After the spindle is running,
adjust the speed. Adjust the spindle phase setting when the spindle speed is opposite to the set speed)

B Keyboard input “M5”, the spindle will stop rotating.

Regen | JogFollow [l © 4E \

ToolPath on/off | L 510000
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9. External Adjustment Knob

9.1 Interface characteristics of analog input

AIN1. AIN2 analoginput port: 0 - 3.3V, non-isolated

LIS

)
|
|
|
|
|

AIN1 / AIN2

SEEEEEEEEEEEN,

L 4
n
n

9.2 Wiring diagram

Connecting the adjustment-knob with the AIN1 of Motion board
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@9.3 Configuration

Start Mach3 and select the external motion board. Right click on the CNC machine icon, setting dialog will be
shown. You can select one of the functions which is able to controlled by the external knob.
Please select “External AIN1” in your particular setting.

Eu Lifeng MNotion Board Config (Plugin Yersion: 1.0.0.2) [g|

Hardware Ver |Ni&
Firrware Yer  [MNIA

BisFreqlkHz) 1]
AisOukput{Port) 1]
DigitalInpukfPort) 0

DigitalCukpukiPork) 1]

 —

Infomation —htkp:ffleafbow? 7. com Conneck
{* LISE

Setup Mation Board Ekbernet ... |

" ETHERMET

IF

Spiy

Ratio Config:
Internal

External AIN | revelution

rment

RLatio

Feed% |[S{EGERAIEE ~

Iy
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Then, click “OK” to exit.

Now, you can try to turn the knob to adjust your selected function.
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