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Mach3 USB Motion Board NPN Installation Manual

Doc Ver: 2.1

| Features:

<> USB Full-speed connection.

<> Up to 5 axes, 500kHz pulsing engine, which is suitable for the servo or
stepping motor. Any axis can be configured as a Step/Dir Spindle.

<> Support slave axis (dual side motor drive: dual X/Y/Z), support home
automatic leveling (dual side home switch).

<> 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.

<> 16 general-purpose input, with particular indicators, the input signal states
can clearly shows.

<> 7 general-purpose output, It can be configured as: spindle clockwise / CCW /
Mist / Flood / VB script programming control.

< PWM output*1 channel, 0-10V analog voltage output*1 channel, 0-5V
analog voltage output*1 channel. 3 outputs channels are used for spindle
motor speed adjustment: PWM pulse width / 0-10V or 0-5V inverter.

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

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

<> 5 high-speed optocouplers (Dual Channel) with 10MHz, 25 general

optocouplers for isolating all of the input/output signals, this high-cost
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design can be provided high performance and stable system.

<> Fully supporting all Mach3 versions. 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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@ Revisions List

Date/Version Info

2021-1-5

Ver2.0.0 MODEL: LF77-AKZ250-USB3-NPN(B)

2021-2-1

Ver2.0.1 Revised document

2021-4-27

Ver2.0.2 Added: MPG Enable Button wiring and description

20.1-8-2 (1)Add slave axis, support home automatic leveling (dual-side home switch)
Ver2.1 (2)Add Axis-Link Configuration dialog, Pulse(Step/Dir) spindle configuration
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1. Prepare

1.1 Mach3 download and install

I::}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

@ nNewfangled Solutions CNC Sc X

« > C & Newfangled Solutions, LLC. [US] | https://www.machsupport.com b4 o
vianded  _
& CART $0.00
ue. 'DIVISION OF NEWFANGLED SOUTIONS
"Origination of Innovation”

HOME  SOFTWARE § DOWNLOADS & UPDATES § BUY HELPGLEARNING ~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.

' MNewfangled Solutions Main P X

< c

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

FTP DOWNLOADS

LAZYCAM MACH3 PROGRAMMERS SDK

MILL WIZARD

MACH3 — VISTA MACH3 MACH3 -

Mach3 will run under 32-bit With the Mach3 Addons included THANSLATIUNS
versions of Vista with the -lé MACH3 R3.043

following registry patch

3

The following translations of
Mach3 are available from various

B MACH3 CHANGELOG distributors

MEMORYOVERR™

https: _-'_-'-.‘;'.'\--.‘;.r“acl":u pport.com/wp-content/uploads/2013/04/Mach3Version3.043.exe FHENCH -
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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 | to install a mach3 plugin.

Copy or drag eMotionMach3.dll (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\Plugins

& C:\NachiiPlugsIns
HiFE #IEE) EFE )

EMP R [ oaex [T

3 0 \Mack3 Pluglns w

3

Wi a)  THEI R

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

File Commands Tools Favg Options Help

: _ — »
3 /o) By gl B 0 M

5 RS W

T aad 7

Extract To View Delate Find Wizard Infea VirusSecan C
B |§ eMutinrJﬂWl.D.D.*l]. zip - ZIF archive, unpacked size 474,073 bytes V|
Hame 4 Size Faclted Type Modified CEC3Z

= FHRER
] 470, 528 264,821 WHIEFTE 2019-8-25 1...  BEB125SC

=T FrobeCenterlngide. txt—F2 TEE  IrETry 2019-6-25 2... FAALOESO
[Z] ProbeZ. txt Drag 462 IrEIrEY 2019-6-25 2... GCFASES0
Edemd Selected 470,528 bytes In Total 474,079 bytes 1n 3 files

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

http://www.dappra.com

=
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)

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

A dialogue of “Motion Control Hardware Plugln 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

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)

Fast flashing

5-axis operation (eg running G code, jog, but not pulse spindle)

Slow flashing, gradually flashing

After pressing the RECOVERY button for 5 seconds, the Motion Board soft

quickly, turn off after 5 seconds reset.
T AXIS QUTPUTs I
I B @ & alud & adnd & ofu d 0[] !
AXIS QUTPUTS \ o
ncﬁx ng ax sA ns dA 82 ns d2 s¥Y NS a9
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Pawn mED e i B o e i
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1.3.2 External power supply

| " A A
|

1.3.2.1 Schematic

DC12V-24V Power In DC5V Out
s———Pp —
12V-24V => 5V I
0.3A Self—recoverlng Max: 500mA
Fuse TVS Onboard power supply
ov VBR=26.7V ov

2

@

12
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\t»\ 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.

oz AXIS QUTPUTs ™
' B Boka B Bk B bund hod babd|r)
AXIS OUTPUTs . o
f0_SX & OX S ng lglxﬂsz QQHGE S N3 09 Sg l_I?Q_I aa D B NI
o A+ e rﬁl-'ij-.D 1 o g
— I_II_IE% DF| HF| H%I H_FI o E
e K[ [D}
7 [ E]D@j OC Q]:E Léj‘—' EJM:ID E&'ﬁ o «| B
1cd -~ el @ |3
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N
& Independent control system power
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2. Motion control board and PC connection

F Note:
= ©
§ g First: complete the Mach3 plugin installation, start Mach3 and select the external motion control board

—
2 g

% 2.1 USB

Magnet ring installed in the USB cable at both ends

() |
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.

The motion control board is connected to the PC using a USB cable and is powered on (DC12V-24V)

Z ] 215 auteurs o

llilliliﬁilﬁiiﬁluﬂ 1)
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This motion board does not need install any USB driver, Windows XP - Windows 10 can directly identify

O, O,

j{,} Found Mew Hardware | *
TSE Motion Board

i EREEE X
USE A ERENEE

=< 'Y, 10:18

jr,} Found New Hardware b

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.

(1)Right click on the CNC icon, pop up the settings dialog, (2)select "USB", (3)press OK to save the settings.

5% Basic ]@ Dy Ll

Infomation -http: /fleafboyTT. com Commect

v HSE Setup Motion Board Ethernet ... |

IF Fort

Choose “USB”
| 2021-T-11

hoisFreq (BHz) 511
#i s0utput (Port) g Spindle

Hardware Ver

Firmware Ver

Step and Direction\spindle controller é?

DigitalInput (Fort) 1 - setup in page Axig Link Y
o Humber of pulses per rewolution 1 =
DigitalOutput (Fort) 1 - for speed measuremen =l

Analoglnput (Fort) Z Eatio Home

#nal oglutpat (Fort] 1

EncoderInput (Fort) 2
EpmInput (Fort) 1

Feedt |In+. arnal

r Enable Limait
- when Homing

Spindle® |I1'|.t aernal

Jogk |Int ernal

Cancel |

'the STATUS-LED indicator flashes slowly.

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

15
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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 the latest feature support. The firmware is stored in the Mach3 plugin (the
¢ latest version of the Mach3 plugin, please download it from http://dappra.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 %]

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 Unplug the USB plug from the Motion Control Board
ii. Press and hold the RECOVERY button of the Motion Control Board
ii. Plug in the USB plug to the Motion Control Board (and make sure the
other end of the USB cable is plugged into the PC)
V. Release the RECOVERY button
v.  The STATUS LED is always on (standby status), indicating that the
recovery operation is complete (It takes about a few seconds)

SOFT RESET Motion Control Board, the steps are as follows:
i The USB plug is plugged into the Motion Control Board (and the other end of
the USB cable is plugged into the PC), and the STATUS-LED is on.
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), SOFT
RESET completed.

s

Y
R/

HARD RESET Motion Control Board, the steps are as follows:
i Unplug the USB plug from the Motion Control Board.
ii. Plug in the USB plug to the Motion Control Board (and make sure the other end of the USB
cable is plugged into the PC)

16
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4. Electrical characteristics and wiring table

(OC)Axis Output x5

Connectors

AXIS OUTPUTs

Bl B Elo B daind £abnd danid|gp .

AXIS OUTPUTs
o —
0 _SX_NG OX SA NG dx 52 06 0Z 59 ns av sa ns aa)(] [ |

e e o e e g e
0 Spindle Speed PWM Out / 0-10V/ 0-5V
Q[Qﬁn A R A R TR A e

,0,0

~
] N o st Ml (0C)Port 1 Digi \°
LI ort 1 Digital Output x7 J>
= L DFI HFI HE\ 10
|
I7q T X >
EE] I E]D@]EE !]:'E LE:H—‘Ejﬂl:\.‘&vﬁ L S «| 3
= B3E3 o | Recovery % ®|3 o B
PONERTS 1 Ul ClO-r1&
o - m s——  CI1—r7 2 o~ &
= 1 P Analog Input x2 1=, _
& © L D Iég
L | oA 22
[a ) [N (@)=
C 3 HH 0% 'ﬂH IYZLrIn"rl:l 5
[ fg

[ \

(NPN)Port 1 Digital Input x16 / Speed measurement / MPG 1/ MPG 2

R | E— ) S — | SS——— ) S — | SS—— | S——— ) S—— - f_jl
E:EHMQLTT‘"‘TTTTTD
INNUTs (1 2 3 4 5 & 2 8 9 10 11 12 13 14 15 16

3 |&&&&&&&&&ﬁ&ﬁ&ﬁ:&&

™

| DC12V-24V (0.3A) Power Input

B

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 / 500mA All 5V Connectors, a total output of 500mA
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4.3 (NPN) Port 1 Digital Input x16 / Speed measurement /MPG 1/MPG 2

Connector FUNCTIONS ‘ ELECTRICAL Description
1 Digital Input Pin 1
Speed measurement
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
MPG 2 Input A
7 Digital Input Pin 7 Optocoupler isolation x16 Port 1 Digital Input
MPG2 Input B Interface voltage = power input Speed measurement
Digital Input Pin 8 (12V-24V) MPG 1 Input
Digital Input Pin 9
1 Digital Input Pin 10 Min trigger current: 3mA MPG 2 Input
Ll Dlslizall Input Pl 11 Max operating current (12V): 5SmA
12 Digital Input Pin 12 Max operating current (24V): 9mA
13 Digital Input Pin 13
14 Digital Input Pin 14
15 Digital Input Pin 15
MPG 1 Input A
16 Digital Input Pin 16
MPG 1 Input B

4.4 Analog Input x2

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

Connector FUNCTIONS ELECTRICAL Description
Non-isolated x2
AIN1 Analog Input Port 1 For external speed control:
Input voltage: 0V-3.3V Spindi 4/ 4/ Feed
AIN2 Analog Input Port 2 Input current: <0.1mA pindle speed / jog speed / Fee
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4.5 Axis Output x5

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

ELECTRICAL

High speed optocoupler
isolation x10

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

Description

Used to connect:
Stepper drive
server Driver

4.6 (OC) Port 1 Digital Output x7

Connector FUNCTIONS ‘ ELECTRICAL Description
1 Digital Output Pin 1 | cor d g oad
. ) Digital output pin for driving inductive loads
2 Digital Output Pin 2 & putp &
— - Optocoupler isolation x7 (eg relay / solenoid valve)
3 Digital Output Pin 3
— - In order to prevent the back EMF from
4 Digital Output Pin 4 ) ) .
— - Max: 24V / 500mA breaking through the driver chip (TBD62083),
5 Digital Output Pin 5 . .
OC=0pen collector output | need an external independent freewheeling
6 Digital Output Pin 6 )
diode
7 Digital Output Pin 7
4.7 Spindle Speed control signal output
Connector FUNCTIONS ‘ ELECTRICAL Description
. Optocoupler isolation x1
PWM (Pulse-Width
PWM ) Max: 24V / 10mA . .
Modulation) output Spindle speed control signal output
OC=0pen collector output
Optocoupler isolation x1 .
AloV 0-10V analog output When using A10V, 24V power supply (>14V)
0-10V / 10mA(max) .
- - is recommended for the control board
Optocoupler isolation x1
A5V 0-5V analog output

0-5V / 10mA(max)
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5. Wiring and configuration with stepper (or servo) drives

Y
- ',k‘
L';_;BSJ 5-axis outputs interface schematic

6 axis output of the control board (10 channels): open collector output, high speed optocoupler isolation

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

— 7,7\

 — 1
| I ,¢ |
I
', ', ' I
! J

2631

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

Equivalent Circuit S

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)
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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.

P+

Y-axis Driver

D+ P- D-

Drive internal

optocoupler
Driver internal current
limiting resistor

S

X-axis Driver

—_

—4

7

Pulse- Dir- Pulse+ Dir+ .
P- D- P+ D+
—
T
AXIS QUTPUTs IR
éﬁ%é&&%ﬁ%gﬂ !
AXIS OUTPUTs . ™
Z g ug SU_IOHQ [ Sg .—?gﬂ a8 (] N
XD (Direction) tlEll] EJJFTJ__“D D E' o| E
i=ENu
= EJJIJ!:I — EQQ:‘—‘ EJM: - E&'ﬁ o -
FI CJ13 @ é ™ E
DE:I ui E%E:Ejg
EI @) E:II:I:;] R o~ é
%, CIO T3 &
° C- ™, =3 o d
5% CIo I o |:E1 ::% D,D e 5
~H | C3 A2 Dolj é;
Dc:l HH gHu u%ﬂnr?éjlj—j—' ] T ] QZDD gg ij
° EEEEEEEEE@@E@HHL—_HCH % ti s
--------------D ] [ 3
’ .13
II"IID:: JEFL &
i i
] ] 0T
mmmu[][][][:IE]E:IE:IE:IE:IE:IE:IE]E:IE:IE:IE:I PUHERHE
INPUTs 1 9 10 11 12 13 14 16 16 OU 24U [NPUT| |5
1 h & & & &£ & & & £ B A EE R E & o g

.
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5.2.2Use 5V-24V external power supply, suitable for servo drive, please install suitable current limiting resistor as

needed

Drive internal
optocoupler

% P,

%e

Z-axis Driver..... B-axis Driver
Y-axis Driver
P+ D+ P- D-

Driver internal current

limiting resistor

S

X-axis Driver

7

4

Pulse-

P-

Dir+ .

D+

1<

hen the external power
pply exceeds 5V, Install a
suitable

current

limiting
resistor ( <=13mA) as needed

AXIS OUTPUTs
—

AXIS AUTPUTs
-_—

0[]

BN BN

Enamam&sgmgugmﬂmmmme

L 1

G 0k 52 05 02 S9 Ng 09 sa[ns aa [] [ |
7 7 Rl i o N
cberofsem 00
[ e |
0 .
>
25 ||| ;
>
a
El—l o m
ZE=Tk
EIOEFT 8 N
o BB -
= J E g%
use$ 2 03 ] D a3
Coca DC12V-24V External Power N a2
C ] . . «NL ofF | E T
- It is also possible to supply power to the a1 CLED §£
9] E [—] Motion Board at the same time (share LL__IJ — |::| d|:_¢
CI- ] one control system power supply) [
== SR ===l
>
(=]
Iz'sllz'sliD T
mE-Tal-In |—| man |‘| L
:I
mmmu[ 1 :IE :IE :IE ]E :IE :IE :IE - C JC JC C V. POLER
INPUTs 1 9 10 11 12 13 14 15 1& U_E_NPUT
3 h 2 & & & 2 & & 2B A EEREEERE K

.

OUTPUTs
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53’35.3 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... Fortz & Pins
Encoder /MFG' = | Spindle Setup | Mill Optiens |
Port Setup and Axis Selection ] Input Signals |  Output Signals |
Signal Enabled Step Pin# | Dir Pin# | Dir Low... |Step Lo... |Step Port | Dir Port
Koniz i o o) ‘*«'f of (o 0 )
reie € L o 0 P of 4 | 0
T hxis ef ] 0 of ef ] 0
Aaxis i€ ] 0 of of ] 0
Bacia 1€ . 0 L of ¢ . 0
Cohxis 4 0 0 of of 0 0
spindle ;| |Q D of = 0 )
Mach3 Axis: . ; ’
_\Tick "V " when needeU Qick "y J we |[ mm mEw |

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

Notor Tuning and Setup g

Axis Selection
- . Welocity
X - AXTS MOTOR MOVEMENT FROFILE . 4 \
1875 N X Axis
a 16875 Setup each axis
Z 1500 1 ¥ i |
= 13125
2 1125 Z Axis
o
= 9375
E a0 A Axis
= 5525
a
= 375 B Axis
> 1875 \ )
0
0 0.0s 0.1 015 02 0.25 0.3 0.35 0.4 045 05 (
Time in Seconds
To set one axis at a time, Spindle
Accel press this "Save Settings"
P o TR R
Stepsper  :i In'sormm's permin. i in's or m'sfsec/sec § 0 G 1-5us 0-5
: |1600 i 1000 i |10 B.050935 |5 5 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
If "V ”, then the axis DROs will be set to

the Reference/Home Switch location

Notor HomefSoftLimits Range of softlimits
values defined in the Home Off.

Entries are in setuf™s

Reis | Nerermed | Seft s YRRllm [Stew | TR LRI
X R 1 soo.oo | -100.00% | 1.00 fo.ooo (i M
T ef f100.00  -100.00] [1.00 0. oooo P
Z o | oo -wo0.00f 100 to.oooo i W
A ¥ fl00.00  -100.00f |1.00 gn.nnnu 1R 4
B ¥ gmn.nn —1n|:|.nn§ 1.00 {0, 0000 i 1
C ¥ oo -wo0.00f (100 i.ooo0 i B

The HOME direction
setting of the axis:

HOME speed setting:
percentage %

Board ports,Axis direction:

Depends on” +” or ”X”

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

5.4 Pulse Spindle Configuration. (Requires plug-in version 2.0.0.0 or above, download the latest version)

5.4.1You can set any axis of the motion control board as the pulse spindle output, and specify the B axis as an
example: (1)Right click on the CNC icon, pop up the settings dialog. (2)Switch to the “Axis Link” page.
(3)Select “Spindle ” for "B-Board(BS/BD)". (4)Press OK to save the settings.

¥u Lifeng NMotion Board Config (Plugin ¥Yersion: 2.0.0.03%

£55 Basic (4 hxis Lir.l-: Plug-in Version

| BOARD MACH3

@ X-Board MS/XD)= [1-Mackd ~ | x| 10.0000
@ T-Board (IS/Y1)= [1-Macks | r[  0.0000
@ Z-Board (ZS/Z1)= z[ 0.0
A-Foar d (AS/AD)= AT

e
T B-Board (BS/ED)= [GEENGR ; 0. 0000
el
© T CBoard(CS/CDI= |C-Mackd v C 0. 0000
" : -
izl | Spindle (g
-

Spindle (Farameters shown here are read-only)

= ¥elocity #roeoeleration
‘@ P

Steps per Rewvolutions per minute Rewolutions/secisec

FParameter =zetting: | 3200 | BO0 IT

[Mach3 MenulConfig » Motor tuning » [Button]Spindle > SAVE AXIS SETTINGS > 0K
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5.4.2 Confirm that the spindle function (Spindle) is turned on, as shown in the figure below:

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

Engine Configuration... Fortz & Pins

Encoder /MFG' = | Sprmakemiafup Mill Optiens |
Port Setup and Axis Selection l Input Signals Output Signals ]
Signal Enabled Step Pin# Dir Pind# Dir Low. .. Step Lol .. Step Port Dir Port
¥ Axis o o 0 of of o o
T Axis o 0 0 of of o 0
T hxis e 0 0 of of o 0
A hxis o 0 0 of of o 0
B Axis wf 0 0 of of o o
C Axis ' o 0 tf tﬂ? o 0
Spindle f 0 0 wf wf 0 0
Spindle " v " \|
turn on the Mach3 spindle function

wE ([ B | mRw

5.4.3 Motor operating parameter setting of Spindle, as shown below: (Config => Motor Tuning)

Notor Tuning and Setup g

Axis Selection
Welocity

SPINDLE MOTOR MOVEMENT FROFILE

1197 66  Bixis
w 107788
2 958125 ¥ i
= 539.359
2 715.594 7 fvic
Lix]
= 598.828
£ 479.063 A fixis
]
£ 350,207
S
E 239.531 Set the Spindle B Axis

119.766

]
] oo 04 013 02 025 03 033 04 045

ime in Seconds

e

Spindle

3

Max rotation speed/minute

: “VeElacity % ST Bceleration ": Step Pulse  Dir Pulse
Steps per  © : In's or mm's per min.: 3 oin's or mm's/sec/sec : G's 1-5us -5

,0050%65 ||:| ] Cancel | oK |

SAVE AxIS SETTIMGS ‘

5200 |5|:u:| |5|:|

Steps per:
Motor Steps Per Revolution
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5.4.4 The spindle is set to: Step / direction motor (Config => Ports and Pins=>Spindle Setup)

Engine Configuration... Fortz & Pins
Fart Setup and Axis Selection ] Motor Outoate ] Input Signals l Output 51gnals ]
_— ] Mill Options ]
Tick ” ¥ T :
. " {~Motor Control % ~Special Functi
Turn on the spindle function oo mamire | [[EEEEES e
N— - T Uze Zpindle Motor Outp | [ Use Spindle Feedback in Syme M
Cloclkwise Output 1 | FHM Co1.1trc-l i [ Clozed Loop Spindle Cont
— i v Step/Tir Moto £
T S, S P Jozs It T
Tick” v FHNE F 4166 |7 Spindle Speed Averagi
. aze Freqg.
Turn on the "Step/Dir" motor 1
N~ : Minimam F#M [0 %
[v Dizable FloodfMist refel ay
Mist Output 4 0 General Parameters Special Options, Usually Off
Flood Output 3 0 CH Delay Spin UF 1 seomils | HotWire Heat for T
Dutput Signal # = LEL Daley Sl U 1 Seconds [ Lazser Mode. fr
ModBus Spindle — Use Step/Dir as wellJelay Spind DOWH |y Seconds |7 Torch ¥olts Conta
[~ Enabled BReg B4 B4 - | CCW Delay Spin DOWN |y Seconds [ Torch Auto Of
Max ADC Count |18330 | Immediate Relay off before d

wE ([ B | mRw

5.4.5 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

Entries are in setup units,

hxis Reversed | Soft Max | Soft Min | Slow ... | Home ... | Home ez | Auto ... | Speed %
X ¥ 100.00  -100.00 | 1.00 o.oooo 3 o 20
T ef 100.00  -100.00 | 1.00 o.ooo0 | O o 20
Z f 100.00  -100.00 | 1.00 o.ooo0 | O ef 20

da & w000 -woooo 100 o.ooo0 | O ef 20

B ¥ 100.00  -100.00 | 1.00 o.ooo0 | O e 20

. T ' 550 0 ~100. 00 { oo 0 0000 ' I‘ 50

et The Board B port, The direction of rotation (as the pulse

% spindle output): According to actual needs, hit" v " or "X"

¥ |0 E 0

Spindle Running test (the speed must be set before starting the spindle),refer to this manual: Spindle test
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6. Digital input

6.1 NPN input interface characteristics, wiring and configuration
: Ay
A

| J

,“
1_',‘,-'_"56.1.1 Interface schematic

Port 1 Digital Input: NPN Input x16, optocoupler isolation

12245 D33

100nF 1 4 [

R

| Port1(1-16) ———

\:v\ 6.1.2 Wiring

6.1.2.1 Button, mechanical switch wiring

o [T

LED

{ CPUINPUT

o’ ?7 GND

I-UHI_H—‘p2 = (M} uti E:":“:Ej& o
e ‘ﬂ ===
= :;j 2 & —
|::||::| =l o % 5 EE3 F1 r &
— p
CITCEl —o 5| &
& an2t 1 [ [] &
uSB ~MHA [ o3 . ©3
|:|E:| HH gHu uYLDEIE:IE] 1 o] [] Sz o
CTInC al | =, iy
g S UL ) o
_ EEEEEEEEE g g o e 0 F] L 3
----------------D ] [ 3
>
Iml[ml isisiting :
[ (NPN) Port 1 Digital Input x16 mpne || i
[ =1 __HT7 1
2 COC L e | o T ot o o o i pONERH'é
INPUTSfL 2 3 4 6 6 - 8 9 10 11 12 13 14 5 16)0V 24V [NPUT| 5
|&ﬁﬁ&%&%&&ﬂﬁﬁﬁﬂn&ﬂ & )
. - S

CKO

X 16

EEEEEEEEEREER /
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6.1.2.2 NPN sensor wiring

{ O £3F3 E35 e % B EFIF] o ®

Tk EL_\ P = 0[] 2| &

50 T 3

° Eﬁaﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁwﬁcﬁ% if) =

-------------- 1 F] :[ i

[_—_| %ﬂ (NPN) Port 1 Digital Input x16 A bEren oV i
]

DIGITAL1

NN | N | | —_|r=|'

E% POWER

6 7 8 9 10 11 12 13 14 15

[ |
OUTPUTs

16 OV 24U [NPUT

INPUTs

1 | b t & 2 2 B A E AR R

&

'\

X 16
EEEEEEEEHN

NPN SENSOR

+24V

ouT

oV

‘—( 12V-24V Ext-Power (
_+_ L

The
supply can share a

sensor power
power supply with the
Motion control board
(control system power

supply)
- /

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

Mill Optiens |
l Output Signals ]

Encoder /MFG = ] Spindle Setup

't Setup and Axisz Selection I Mator Outputs

] ‘

al | Ensbled | Port # | Pin Nunber | Active Low  Emulated | HotRey
1 i 0
Tick "V " Port According to the actual NPN sensorissetto" v "

(OV = active low)

to enable

wiring, Type 1 - 16
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\:\’\ 6.2 NPN MPG(Manual Pulse Generation) wiring

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

;o Zr

AXIS QUTPUTs M\

B ofln B & ofw 4

B o

bdnd dakd| ]

AXIS OUTPUTSs

—_—
NO SX NG OX Sk NG Or 52 s aZ sy ng av sa ng aa [| [ ]|

4 I.I I_II.I I-| l_l I-| I.I l—l I.I I-| rl I-| I.I I—II ¢
o e e e B e 00
= uu%l p H% H% H% ] o B
1 2ol S L S e o BV
jd% CI0ga ocidaocidaE chia o & @% < §
]
POWER %g T £ § o B
i P2 u ut E%%'I:I;:I 2%
g O mljj 6‘»‘% c:m%:%g o &
1 e 2, = ° —
S caca ET o % £ =53 D &
CIC] L] =
o CICrC1 - o2 o
Jog M atN2—ET ] E 3
~H [ o3 . 03
O d U gHu Uyl |E3 1 o2] [] Se oo
C 1 U4 Crr— ] a e ] 22
= = ] 5| e
n_ ] ' LT %
O O (NPN) Port 1 Digital Input x16 (NPN) port 1 Digital Input x16 [
95 8 S| ®
Izs”zsl MPG 2 Input Pin”'6”, 7" MPG 1 Input Pin”’ 15", 716" C[ &
0

-
T JC T
prartaL . JC T C JC Je====C" 1 C JC JC JC JC Jle p
INPUTs ‘1 2 3 % 65[6 7|8 9 10 11 12 13 14[15 16J0U 24V
g IR EIEERIFEERE EEEREEIER: ho
o | J

The MPG power supply can

NPN MPG

share a power supply with
2 2 Open collector output

the Motion board (control

system power supply)
N
12V-24V Ext-Power

_|_

7 ! i (\
/KQZ: RIS ®\
1, 08 ov

Vcc|| 0V||B|

A |

Usually the MPG rotates clockwise, the

-r

= coordinates decrease.

coordinates increase; counterclockwise rotation, the

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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6.3 Wiring of MPG switch

L - b I T | O | 4 5&
= %;M_“_l [ ] 0 ey AT [ ] >3 L
EDQPN)P t 1 Digital | t?gjg]g 2%% Efﬁ
or 1g1Tal INpuUt X T
L i o Nk
% o @ MPGLlinputrin”15”,716“ FAOEOEOE o F [ ;
o a ° o o ° >
a[=[[] MPG 2 Input Pin “6”, “7” 3 ov' || &
— M M M M &
:| 1 il u
DIGITALL C3 F‘ONERHE
INPUTs [ 1 2 4 7 9 10 11 12 13 14 15 L& DV 24V _];_NP'UT 'é

22

& 8
EEEEEEEEEE

SILEREE.

N

ESTOP
E Emergency-Stop button
\

06000 oo
x com

ESTOP
Independent wiring to”0V”

For switches n

-0 O

ENABLE MPG Enable Button

XYZABC Axis selection x1 x10 x100

Wiring any input pin (1-14) Wiring any input pin (1-14) MACH3 automatically switches to

MPG mode when pressed

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

TWhen the "Enable Button" is pressed, the Jog Mode of Mach3 automatically switches to MPG mode, and
i automatically switches back to the original mode when the button is released.

TThe "Enable Button" automatically switches the JOG mode. The control board plug-in v1.3.1.2 (or later)
é version is required. See “Download and install the Mach3 plugin” to download the latest version.

: . If the "Enable Button" is not needed, please short-circuit it (the common terminal "COM" of the switches is

directly connected to the "0V" 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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@6.4 Configuration of the MPG

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

Engine Configuration... Fortz & Pins &
Fort Setupeand dxi= Selection ] Motor Outputs ] Input Signals l Output Signals ]
Encoder /NP5 = ] Spindle Setup Mill Options ]
Signal Enabled & -Fort # A -Tin # | B FPort # | B -Fin # | Counts... Velocity
Encoderl ' ] lalu]uin} oo oa. ..
n ”n ”n ”n
a — | Enter the number”1”or”2
. o000 1oo. oo, ..
Tick "V .
1: Use the Motion Board MPG port 1 o000 | 10000
Enable Mach3’ MPG 1 2: Use the Motion Board MPG port 2 -
5 |
TICOder P o000 1o0. o0, ..
MEG #1 of 1 /—n/n 0 4000000 |( to0.00. ..

MEG #2 of

4. 000000 1o, a0. ..

MEG #3

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

wE ([ B | mRw

Tick "V,

Enable Mach3’ MPG ZJ R

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

= ~—\ CAL motion control board

MPG Mode

Mach3's MPG Count does not change at this time.
[ool Path (Alt-4) | nrrsetsm| Settings (Alt-6) | Diagnostics

ADSNGo0rds

MPG eedrate

5000. 0

e

Shuttle Mode . Steb
§ _Cycle Jog Step 0.1000¢

Jog Mode)/ I I I | —
Cort. Step MPG

MPG Axis

_’@:MPG Velocity: mouse click, type number, press Enter

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

Click “Jog Mode” button, set the jog to “MPG” mode I

XY mY

Pnd Axis : ‘: ;$ : Click “Alt-A” button, select the axis(XYZAB) controlled by MPG 1 I
HA HD H
= .}ﬂ{‘ =E = Click “Alt-B” button, select the axis(XYZAB) controlled by MPG 2 |
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6.4.2 Mach3 electronic MPG switch configuration, as shown below: (Config => Ports and Pins=>Input Signals)

Engine Configuration... Fortz & Pins &
Encoder /MFG = ] Spindle Setup Mill Options ]
Port Setup and Axis Selection ] Motor Outputs l Output Signals ]
.' Signal Enabled "‘_E Port # 1 Fin Humber'i 1 Aotive Low‘a | Emulated | HotKey ~
H ‘ H : g 1 ;: ‘ H ' n
of iz HHIL. 4 o 0
of i3 i & 0
of 4 ioef & 0
wf i 5 P 4 0
¥ o G % 0
wf i I 4 - 4 0 E
o T g x 0
o g g ¥ 0
llllllllll lrlllll-l‘ T LLLLLLLLS tapunnnnnnnnnn® "l-l- ' I:I 2
[ [ ] - —
Tick “v” According to the actual Tick “v*
Enable”OEM Trig” wiring, Type 1- 16 (OV = active low)
wE [ i FEFA ()

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

System HotEey=z Setup r5_<|

Esternal Buttons - OEM Codes

Jog Hotkeys g
SeerCask ErerCan T rIggEr__ L JEMCode

e |38 v- fan i2 |18 HERIE
g

5
2 |16
3 [187 fqp [
—Zar |33 2 fa4 fq [imm in A
s/U+d[389  AsU-l[38s 5 [18d f12 |1
ig [ f13 [
B/ B /Y- i :
++| |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 Trig1-9
MDI Select 933 Feset On 999
Load G-Code | 933
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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

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

Engine Configuration... Ports & Pinz
Encoder /MEG = ] Spindle Setup Mill Optionz ]
Fort Setup and Axis Selection ] Motor COutputs l Output 5ignals ]
Signal Enabled | Fart # | Fin Fumber | Aeotive Low | Emulated | HotKew ~
EStop uf 1 10 0
77 \lIn ) 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 Trig #3 | uff 1 3 of
OEW Trig #4 | ef 1 1 wf i 0
OEW Trig #5 | ef 1 5 el 4 0
OEM Trig #8 | uf 1 B e W 0
1 - - - — b
Pins 10-13 and 15 are inputs., Only these 5 pin numbers 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.

o3 |When there is an external emergency stop signal input, the Mach3 RESET button cannot turned off.
— Therefore, when testing, use a wire to temporarily short the 10#(Mach3 default) input point and OV.

And the board must have an external power supply (12V-24V) for Input / Output.
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6.5 Probe (Auto Tool Zero) wiring and configuration

\:.\ 6.5.1 Wiring: Use digital input port 1, any pin(1-16), as the Probe input signal

-l il = T EEEET N

N| lﬁl E|_|:":D Q’a\% Ej:l%:% S OI_‘ .—.

ﬂﬂa% - = g0 00e

Jog i =l v c1 [ [] 82
CC3 EH._, Liv, EE% Eﬂ ] 82

E il U4 " S alale ] 8 QEDo E' %'E

a EEEEEEEEE@ﬁﬁﬁﬁﬁﬁWDE
8 ----------------D (] [
II[IIDJ e

s
I :| [ —

DIGITALL
INPUTSf | 2

— POWER
§ 7 8 9 10 11 12 13 14 15 16)0VU 24U INPUT

[ ]

OUTPUTg|

3 4 5
MMIEEEEEREEEEREEEREREREEILE:

-

[:ny pin1-16 I

IIIIIIIIIIIIEIIII

Spindle Tool
Wiring "OV"

1-wire tool

auto zero

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

Encoder/MFG = ] Spindle Setup ] Mill Options
Port Setup and Axiz Selection ] Motor Outputs Tnput Signals l Output Si1znals
| Signal | Enshled | Port # | Pin Number | Active Low  Emulated | HotKey ~

o 0

1]

12

Tick “v“
(OV = active low)

According to the actual

Tick "v”

Enable Probe Input 1 wiring, Type 1-16

34



DAPPRA KA03 3 AXIS MACH3 CNC MOTION CARD Installation Manual WWW.DAPPRA.COM

6.5.3 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.

6.5.3.1 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

6.5.3.2 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.Cogdg | Button "flashing" Dia. +6.0000
S 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

6.5.3.3 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 [a |[B|[X]
File Edit PFun Debug BEBreakFoints

=S D Mippbe @
FEM Mesz=zage( "Hot Yet Inplemented" )

N

Ready Delete the original code
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6.5.3.4 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 control card. Please open it with Notepad.

A

i— eNotionNach3(¥1.0.0.4). zip — WinBAE {ewaluation copy)

File Commands Tools Faworites Options Help
>
E< Nl GRS TR REVR
_ - "]
Extract To Test ¥iew Delete Find Wizard Info ¥irusScan C
m |E MotionMach3 (V1. 0.0.4). zip - ZIF archive, unpacked size 474,079 bytes V|
Hame 43 Size Faclked Type Modified CRC32
EHEERE

470, 525 R4, 621 WHIEFTRE  2019-6-25 1... BEE1ZSEC
2, TOS Taz AT 2019-6-25 2. ..  FaalOES0
. R A N 2019-6-25 2. ..  BCFASEQD

VB script for Auto Tool Zero
"|’|:I,_5'zug_, 41Jntal 474, 0T bytes in 3 files

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

P ProbeZ.tzt — I2h&

Tt Ry WEE BALQ FFW FEBW
Rem Probe Down by leafboy?7 2819-6-22 {Based On Erniebro & PEU Work) ~

FeedCurrent GetDemDRO{B18) 'Get the current settings, OEM DROs (818

ZCurrent = GetOemDro{186) '0EM DROs (186)=Z2 Cont. Pnt. coord {Mach «
£ I

Copy the script from Notepad to the Mach3 VB Editor

M HicdenScript.mls — Hach3 ¥B Scipt Editor

Frobe Down

E'I F%’ > Ml Scipt Editor %] PGl =

Save changes to HiddenScript.mls? Jing=, OEM DRO= (818

FesdCurrent = Getlg
Z0grrent = GetOenD t. Pnt. coord {(Mach
ageH = GetOEMDEO( ozl Height

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

ZHew = ZCurrent — 4

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

6.5.3.5. Test: Click the “Auto Tool Zero” button Auto 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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6.6 Wiring and configuration of spindle speed measurement signal input

\:V\ 6.6.1 Wiring: Speed measurement signal input fixed wiring at Pin 1 of digital input port 1.

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

30 COs ocidaocddaE Yy & E% Y «| B
:3'51 = Ea| @ |3
POWER 25 oca ﬁ Ul E%%:EJE of 8§
o R 0 pa ] EEEIg | | o 4
. s [ et
- 8 £9ca EE- e W H EE3 Fl &
EL_‘ CICT 0 CITC3I -—- g% &
usa%:I M |:| —AF —icg  AN2TES D,B 22 e
Ll ald | a)=
E :I HH U4 ._,H |Y:lr|r|rlz| ] E 8%°D §§ ﬁ
0 TS D‘E L :
(NPN) port 1 Digital Input x16 DOE [ %
© © © © =
(=
Speed measurement signal input at Pin 1 J %
A eEmen oV &
DIGITAL! JC JC JC JC JC 1€ JC JC JC JC JC JC JC U ea PONERHE
INPUTS) L §2 3 4 5 6 ©2 8 9 10 11 12 13 14 15 16 OU 24V [NPUT) 5
g hie £ & & & & &£ 2 A A& E & EE R R & g
o i
0’
‘0
NPN SENSOR “ The SENSOR power
+ supply can share a
power supply with the

2
24V Motion board (control

system power supply)

12V-24V Ext-Power (

24V |
| ov |
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6.8.1.2 The equivalent circuit of the Hall device "44E" and the NPN sensor:

+24V

NPN SENSOR

+24V

19ude|n
vy :ISPON
Josuas ||eH

ouT

ouT

ouT

oV

o
<

Hall "44€" (NPN sensor) for speed measurement

Ll

6.6.1.3 Example: Hall sensor model "44E" test wiring diagram

oxot

19useln
vy :[SPOIN
Josuas ||eH

‘

ov

LED lights up when
| the magnet is close

24V Power

Hall sensor model:"44E" test wiring diagram

M NN NN NN NN SN NN NN EEEE NN EEEE NN EEE NN EEEE NN EEEEE NN EEEEENEEEEEEEEEEEEEEEEEE
NN I NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEE NN NN EEEE NN EEEEEEEEEEEEEEEEEEEEEEE



DAPPRA KA03 3 AXIS MACH3 CNC MOTION CARD 1Installation Manual

WWW.DAPPRA.COM

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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@6.6.2 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.

¥u Lifeng Notion Board Configz (Plugin Yerzion: 2.0.0.0})

55 Basic | 7 i Link|

Infomation-http://leafboyTT. com ~Connect

Hardware Ver 2019-9-15
. P
Firmware Ver 2021-7T-11

One revolution per spindle,

Setup Motion Board Ethernet ... |

b g LT =11 Sensor pulse number:
i sOutput (Fort) = Spmilz Range: 1-65535
Step and
IligitalInput fPDl’t) 1 — cotyn in pase fri= Tiphk
o Fumber of pulses per rewvolution
DigitalOutput (Fort) 1 - for speed measurement
analoglnput (Fort) Z Ratia Home RPM:

The measured speed

Analoglutput (Fort] 1 Feed® [Toternal - - Enable Limit

= when Homing

EncoderInput (Fort) z Spindle® [Tnternal = will be displayed in
Mach3
EpmInput (Fort) 1 Jogh m

3
QK Cancel |

Engine Configuration... Fortz & Pins
Encoder /MFG = ] Spindle Setup I Mill Options ]
Port Setup and Axis Selection ] Motor Outputs Input Signals l Output Signals ]
Signal Enabled Fort # | Fin Fumber | Aotive Low | Emulated | HotKew ~
Input #1 w 1 0 ¥ o 0
Input #2 ) 1 0 o o 0
Input #3 i 1 0 o i 0
Input #d i 1 0 4 4 0
Prohbe o 1 0 ap ae 0
Index 1 1] ar i 0
T 1] [ 4 4 1]
10 e, i o
” 0 " ' 0
T “ o~
Index: Tick “V o o W o o
—~ 7 Enable Measures speed - = == - B
\_ puts, Ornly these 5 pin numbers may be
Automated Setup of Inputs
wE ([ B | mRw
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7. Digital output

< |
| ”fl;k“ﬁ
L . #7.1Interface characteristics of general digital output

Port 1 Digital Output: OC(Open collector) output x7, optocoupler isolation.

OC(0pen collector) output

Photo transistor oV 3, 4, 5, 6, 7

1,

10 14 OUTPUT
ESiY
20 13

2,

T Anode
 Cathode
- Emitter

: Collector

1
2
3
4

7.2 Wiring diagram

7.2.1 Driving resistive load

Resistive load max:
24V/500mA

- C
: u £ —
s, C3 A
S : ot
o % . % i E -
o i s o 53 & 5
19 ooy A U, = 5
VS I o d 1 o] E as ety s
CTIrn— ] al CLEDo D < ﬁ The load can share power ;
S cn .
1 @ﬁ@lﬁ ] e with the motor gl
e e s e 3 3
IHEEEEEE L 3 I
L4 * Ld L L4 L L4 i Ej: D .
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7.2.2 Driving inductive loads (such as relays, solenoid valves): installing an external freewheeling diode

AXIS QUTPUTs I
b b b 4amd|p ] :
AXIS QUTPUTs X o
5 0Z oY NG OY 58 NG a4 DE
n A A T o [\ O
e
H (0C)Port 1 Digital output x7 \a [ | Freewheeling diode "1N4007"
F:‘\ 7o) o Parallel to the load (note the polarity)
¢ O
_1 — 1 a4
EJ“I%:I %I o T 7
Ci) >
a
= colels o 0 D
(] ulr CI4O
e%en E%EI Any pin 1 - ™ [ |
| - _ = -
o % 3 ==4 ] D ; xﬁ
o CICLC1 e =X
HH ArN2—= D D 32 ‘ﬁ =
I:'E] hd [ia] . . (]
L Uy |OET « 0':2] E 3% Inductive load max: %
[ Ty a alg—e S5 24V/500mA <
P s L & s
D [ The load can share power E
§| ov with the motor o
© © © © © © ° / \I—/
_ _ u
JC JC JC JC JC JC JC JUca— PaWER| B
9 10 11 12 13 14 15 16 DU 24U [NPUT| |5
— a

b b E AR &S

€17.3

Engine Configuration...

Port=s & Pins

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

According to the actual wiring,

Tick" ¥ " when nﬁ:l &ort 1 I

Typel-7

Fort #

| Fin Humber

| Aotive

1

Signal Enabled
Jutput #1
Output #2 qf

| 1

1
2

of
of

Output 51gnals

Generallysetto" v "
(active low output)
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8. Spindle speed control analog PWM output

- o\
| —',’.;'ﬁ
L #8.1Interface Characteristics of PWM Output

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

5V

Photo transistor ——l—
10 14
ESY
204 13

Photo transistor

OUTPUT
PWM

10 14
o L{:S;L

8.2 Spindle Governor Wiring

/
/
|

Sy,
Spindle k
s

i /
== /‘"'—““\TF'UJ \(Connect  to tf& &U\ i
| wm & ~ ! control board 5V N

f_f output terminal, or [FWD][REV]

3 - external  12V/24V Spindle clockwise / CCW

§ ol K power supply /
-V s | E | Rev |
2 || & (TFWD] Must be wired |
= = ] :
8 3 T o4 FWD
a t 3 ZI:I;E: .

O
© a ~f , pwm+| O
= Any pin [5V/12V/24V] S
_8 - ; : & ' \ 1-7 According to PWM interface voltage q>_)
o O N3d| s pwm-| O
E E fatal a8 LD
s Il = /& mhm| [N pwm [PWM-]

[~

= %@ ke \Governor PWM Input com

§' { % N GND

_—
] o |
= = o [COM] oV
" % 101 a Governor signal ground
> ~
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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... Fortz & Pins
Fart Setup and Axis Selection ] Mot opr Lhabpas ] Input Signals l Output 51gnals ]
Encoder/MPG' s ] Mill Options |
Relay Control Motor Control
| Dizable Spindle Rel v Uze Spindle Motor Outg Tick ”v” as shownjym N
Cloclwise Jutput ||: gim ?Entr:‘lt
CCH (M4) Output S = 0 ln=
Output Signal # = M - 4155 £
Flood Mi=t Lontrol = 250 frea PWM S (HZ)
Mini Fim
W Dissble Flood/Mist l'e]]ela A0 (T According to the needs of the

governor, set the allowable

Mist Output 4 0 eral Parameters
Flood Output 3 n

_ 1 range of Mach3: 5 - 4166
Output Signal # Spindle Relay Control:
ModBuzs Spindle - Use ﬁtep Type “1”-“20” Seconds [~ Torch Volts Cont
[ Enabled Reg B4 The configuration in Seconds |7 Torch Autoe Of
Max ADC Count |[163R0 . . off before d
the figure is:
I M3: “Output #1”
| M4: "Output #2”
| wE [ B FEFd (4)
Output signal configuration "Output Signals",
I Set the corresponding "Output #1—OQutput #20"

|
I

8.3.2 Spindle relay 1onfiguration, as shown below: (Config => Ports and Pins=>Output Signals)

Engine Configuration... Ports & Pins
Enco‘erf'MPG’ = ] Spindle Setup l Mil] S ]
Fort Setup’a.nd bxizs Selection ] Motor Outputs ] Input Signals
Signal I Enabled Port # | Fin FHumber | Aeotive Low |A
Dutput #1 Y of 1 1 f
Output #2 1 2 wf

Tick “v“
(active low output)

Tick " v " when needed Port According to the actual
Output #1 1 wiring, Type 1-7
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... Fortz & Pins
Encoder /MFG = ] Spindle Setup Mill Options ]
Port Setup and Axis Selection Motor Outputs l Input Signals Output Signals ]
Signal Enabled Step Pin# Dir Pind# Dir Low. .. Step Low... Step Port Dir Port
¥ Axis o 0 a 4 ¥ 0 0
T ohxis of 0 a ® ¥ 0 1]
T hxis ef 0 a ® ¥ 0 1]
A hxis o 0 a ¥ 4 0 1]
B Axiz wf 0 a 4 * 0 1]
C hxis ¥ 0 a 4 ‘,-r... 0 0
* *
Spindle of o o o . Ez o 0
£ 4
| According to the required phase, hit "X"or " v "
) — -
wE ([ B | mRw

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

Pullery Selection E|

Min Speed

<l

Max Speed

Current Pulley

Pulley Mumber 4 |24|:u:u:|

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. " Spindle Speed
EStarting the Spindle L 19 %
M3 Jq: Spindle CW F5 I
Regen | JogFollow [l © \ 1o
oo

ToolPath on/off | L 510000

RPM

before starting the spindle Spindle Speed
10000
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9. Spindle speed control analog voltage output

r :
L 7

.|
74
L= _#9.1 Interface Characteristics of voltage Output

Analog voltage output: 0-10V output x1, 0-5V output x1, optocoupler isolation.

LM358

Photo transistor 2y DC12V-24V POWER IN
1 =P
10 14 Pa—
0.3A Self-recovering
}:{ |<7 Ss14 Al0V
20 13 A
Photo transistor

A5V

Integrator

10 4
2E}j '{:31 :

9.2 Spindle Inverter Wiring

AXIS QUTPUTs A
do b & ofu I
QUTPUTs any pin
NG 09 58 NS ad| '<
|—| A A |—| A
ﬂ-'jrjE,D o l:'j'qu *é_ [FWD][REV] /
H 5 Spindle clockwise / CCW N
HFI 0 o o| B v |
- T = REV
— EE#‘ :ED - @ZWD] Must be wired l
e @] B FWD
w EE 2 /7 B
— E&=3 5 (o & V1] =
%y - o 51 Analog Voltage Input )
% H =R = Aavi | =
= Q
C s 2a %‘ i
2 5 83 =
8 o 2C Wire as needed: -
>
5 3 €3 miley [A10V] or [A5V] oM
o o L .
S 8= :| oy DCM
@) % a > N\
> o W0 :| & ov ACM
L = 3
22| 4 o
S C o in | Inverter signal ground
n o < <K i
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9.3 Configuration

9.3.1 Mach3's Spindle configuration, as shown below: (Config => Ports and Pins=> Spindle Setup)

Tick “Use Spindle Motor Output” and ”PWM Control”, type 4166 in "PWMBase Freq.", the unit is Hz.

Engine Configuration... Fortz & Pins |
Fart Setup and Axis Selection ] Mot opr Lhabpas ] Input Signals l Output 51gnals ]
Encoder/MPG' s ] Mill Options |
Relay Control Motor Control
| Dizable Spindle Rel v Uze Spindle Motor Outg Tick ”"V” as shown I}-m-_- [l
Cloclwise Jutput ||: gim ?Entr:‘lt
CCH (M) Output Rt date = oLlos
Output Signal # =

Flood Mi=t Lontrol = GilEsssRinc 4165 PWM frequency (HZ)
o s Tl | N 2 I When using the A10V/ASY,
Mist Output |4_ ] eral Parameters set the maximum value 0ff
Flood  Output IS—I 0 _ n allowed for Mach3: 4166
Spindle Relay Control: 23

Output Signal #

ModBuzs Spindle - Use ﬁtep Type “1”-“20” Seconds [~ Torch Volts Cont
[ Enabled EReg |84 The conﬁguration in Seconds [~ Torch Auto Of
Max ADC Count |[163R0 . . off before d

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

| wE ([ B | mRw

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

|
I

9.3.2 Spindle relay 1onfiguration, as shown below: (Config => Ports and Pins=>Output Signals)

Engine Configuration... Ports & Pins
Enco‘erf'MPG’ = ] Spindle Setup l Mil] S ]
Fort Setup’a.nd hxiz Selection ] Motor Outputs ] Input Signals
Signal I Enabled Port # | Fin FHumber | Aeotive Low |A
Dutput #1 Y of 1 1 f
Output #2 1 2 wf

Tick “v“
(active low output)

Tick " v " when needed Port According to the actual
Output #1 1 wiring, Type 1-7
Output #2
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9.3.3 The phase configuration of the spindle speed control signal ALOV/A5V is shown in the figure below:

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

Engine Configuration... Fortz & Pins E
Encoder /MPG = | Spindle Setup Mill Options |
Port Setup and Axis Selection Motor Outputs l Input Signals Output Signals ]
Signal Enabled Step Pin# Dir Pind# Dir Low. .. Step Low... Step Port Dir Port
X Axis 4 u] 0 ' ' u] 0
¥ Axis " o 0 ' ' o 0
L Axis ‘ o 0 ' ' o 0
A Axis " o 0 ' ' o 0
B Axis " o 0 ' ' o 0
C Axis ¥ 0 0 a ' o 0
Spindle of 0 0 o e 0 0
Caun®
hit" V"
wE ([ B | mRw

9.3.4 Mach3 menu “Config => Spindle Pulleys..”, ”Pulley Selection”

| Pullery Selection E|

Min Speed

<l

Max Speed

Current Pulley

Pulley Mumber 4 |24|:u:u:|

according to actual condition

Any Pulley Input spindle maximum speed

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

9.3.6 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)

[Starting the Spindle 0 %
M 3 - Spindle CW F5 100
Regen| JogFollow [l O \ oA

ToolPath on/off | L 510000

e |l e || S
- : Spindle Speed J

before starting the spindle
— ==~ 10000

B Keyboard input “M5”, the spindle will stop rotating.
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10. Slave axis (dual side motor drive: dual X/Y/2)

10.1 @ Slave axis configuration

10.1.1 Slave axis requires board plug-in version 2.0.0.0 (or above), check the plug-in version first:

¥u Lifeng NMotion Board Config (Plugin ¥erzion: 2. 0.0.0)

{73 Basic ]@ hxis Link |
Infomation-http:/fleafboyTT. com Conmect
v 5E Setup Motion Board Ethermet ...
Hardware Wer 2019-9-15 ok it il |

" ETHERNET
Firmware Ver | 2021-7-11 IF Fort

Plug-in Version

AxisFreq (BHz) 511
BxisOutpuat (Fort) I? Spindle i

Step and Direction spindle controller [
DigitalInput (Fort] |1— - setup in page Axisz Link ' éj.;f:
gt gy [T | | s i [
AnalogInput (Fort) IT Eatio Home
Analoglutput (Fort) Il— Faed® |Internal ﬂ |_ Fn:}f'ii h::iig
EncoderInput (Fort] IT Spindle |Internal ﬂ
EpmInput (Fort) Il— Jogh |Internal ﬂ

(04 | Cancel |

(9

© 11073

Right click on the CNC icon, pop up the settings dialog and the Title shows version (plugin download

10.1.2 Slave axis setting (Config => Slave Axis), the fllowing example sets dual Y axis: A axis as slave.

S5lave Axiz Selection

5 Pis e " Bl Z Auis
Slaved Axiz Slaved Axis Slaved Axis
A Ayis — o A A s
B Az " B Asis Mach3 needs to be
T iz T A 7 Cdwis restarted after setting
o+ Mone " Mone ' Mone to take effect.

Restart kMach3 after resetting these selections
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10.1.3 Board' axis running direction is recommended as shown below: Mach3 menu => Config => Homing/Limits

Notor Home/SoftLimits @

Entries are in setup units,

hris Rewerzed Saft Max ‘ Soft Min | Slaw ... | Home . .. | Home Heg | Auto .. ‘ Speed % |
1 4 10000 =iooon 100 0. 0000 | o ‘ of n
-
¥ & Board’ Y Port, Axis direction: Lug] x of 20
Z L f Depends on “ v ” or “X” poa L f o 20
e
Iy " 10T =100, a0 1.0 u. gooa ' ﬁf 20
—
- L : Board’ A Port, Axis direction:  '°” ¥ = <0
I: ' Deper]dS On “" JII Or IIXII jl:“:l ' !::? 20
e
528 home location coordinates
x |0 A o
¥ o0 B |0
z o C o

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

Notor Tuning and Setup @

Y - AXTS MOTOR MOVEMENT PROFILE

407203

=)

%}
@
)
=
o
(%)

3257 63
285042
244322
2036.02
162581
1221 81
14 406
407 203

Welocity mm's per Minut

i 01 02 03 04 05 0 07 03
Time in Seconds

Steps per In's or mm's per min.  in's or mm'ssecsec Gs

|3200 |1500 |100

JJ 050935

Welacity

L

L

oa 1 T

? W Axis
Z Axis

Axis Selection

# s

4

A Axis

B Axis

Spindle

ficcel l
N _ 3 ) SAVE
Welacity Acceleration )

SAYE AXIS SETTINGS ‘

1-5%

o F

e

Cancel |

%

Hotor Tuning and Setup

Steps per
Velocity

\

The parameters must
be exactly the same:

Acceleration

A - AXTS MOTOR MOVEMENT PROFILE

4072.03

o 366483
E 3257 63
= 285042
2 244320
2 2036.02

a 01 0.2 0.3 0.4 05 0.6 0.7 0.8
Time in Seconds

Skeps per In's oF mm's per min. — in's ar mm's/sec/se

|3200 |1500 100

J1203952

Welocity

#Axis Selection

¥ Axis

W Ais

Z Axis

a2

A Axis

0s 1 n

B Axis

[

Spindle

Accel [
| _ 3 ) SAVE
Welocity Acceleration ] SAVE AXIS SETTINGS
C G's 1-

B

Cancel |

%
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10.2 @ Single home switch configuration
10.2.1 Single Home Switch (Y axis) installation diagram

| L~

>N
10.2.2 Only turn on the Y-axis Home Switch of Mach3.
(Config => Ports and Pins=>Input Signals)

Engine Configuration.. .

FPort=z & Pins

ﬁ

Encoder /MFG =

] Spindle Setup

Mill Optiens

Port Setup and Axis Selection ] Motor Outputs l Output Signals

”A Home”
”X"” Disable

Signal Enabled Fort # | Fin Humber | Botive Low | Emulated | HotEew S
T+ o ] ] o ar i
T - k- RY! o0 2.8 i 0
T Home ] H TG 5
I ++ T’ e
i ”Y Home” Port According to the actual NPN sensorissetto" v "
IH - :
i :"e "V ” Enable 1 wiring, Type 1-16 (OV = active low)
A - \1 0 T T
. ] ] ar 4 ]
0 0 g af o
- - [ [ " - b

15 are inputs. Only these 5 pin nambers may be

Automated Setup of Inputs

wE ([ B | mRw
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10.3@ Dual home switch (automatic leveling) configuration
10.3.1 Dual Home Switch (Y-axis and A-axis) installation diagram

B

Iy

L~
|~

o

10.3.2 Turn on the Y-axis and A-axis Home Switches of Mach3 at the same time.

(Config => Ports and Pins => Input Signals)

Engine Configuration... Fortz & Pins
Encoder /MFG = ] Spindle Setup Mill Options ]
Port Setup and Axis Selection ] Motor Outputs l Output Signals ]
Signal Enabled Fort # | Fin Humber | Botive Low | Emulated | HotEew S

+ 0 & 1 0

WO, L o 0

0

NPN sensorissetto" v "

According to the actual

(OV = active low)

wiring, Type 1-16

L == B~ - o =~ e e I T
==
o
El
o

”A Home”
"\ ” Enable

According to the actual wiring, |b=
Type 1-16
(Cannot be the same as Y Home)

Automated Setup of Inputs

wE ([ B | mRw

52



DAPPRA KA03 3 AXIS MACH3 CNC MOTION CARD Installation Manual WWW.DAPPRA.COM

11. External Adjustment Knob

\;f 11.1 Interface characteristics of analog input

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

LIS

EEEEERD

O

[AINl/AINZ }

S EEEEEEEEENEE,

L 4
u
u

11.2 Wiring diagram

Connecting the adjustment-knob with the AIN1 of Motion board
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11.3 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 “AIN1 -External” in your particular setting.

Eu Lifeng Notion Board Config {(Plugin ¥ersion: 2. 0.0.0)
5% Basic ]@ hxis Link |

Infomation-http:/fleafboyTT. com ~Connect
S
| 2021-T-11 IF
hxisFreq (KHz) 511
fxisOutput (Fort) I? Spindle

Har dware Ver Setup Motion Board Ethernet ... |

Fort

Firmware Ver

. . spindle controller [ ‘é?
DigitalInput (Fort) 1 Ratio Config: iz Link 2
Internal Er revolution 1 -

DigitalOutput (Fort) 1

=]
AIN1 -External

15"ma'lclfFRO% (Feed Rate) Home
o ommeng BESL Bl
@dle% (Spindle speed Rate) Spindle¥ |Tnternal |
Fpminput (Fort) T 1 Jogh [Internal ~]
Jog % (Slow Jog Rate)

Then, click “OK” to exit.

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

— | I"spindie Speed

OverRidden FRD%' _ 5RO %
100 I Spindle CW F5 II 00

8

RPM 0
Sov. 0

100 ’ ﬁ
FRO
....6.00

Feedrate
.....6.00

LInits/Min !l |I| i_J
Units/Few !I !l!l |

Spindle Speed
——und
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