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CNC Machine Controller JY5300-OPTO-ISOLATED

Special Features:

1) Auto-check and output relay terminals

2) Handwheel pendant and MACH3 can communicate by serial Modbus.

3) PWM DC Spindle control board, support MACH3 gcode control (M3 command) to set the
spindle speed. Also user can switch to manual control spindle speed

4) Support CNC to 3D Printer extruder (Can check our website for detail)

5) New features board with parallel port input and output high speed opto-isolation (New
version of JY5300 with USB power at the back panel)

6) With digital hand wheel controller

7) Motion memory function. Can record the motion from Computer (e.g. Mach3), or hand
wheel controller. Can play back the whole motion without computer controller.

8) Hand wheel controller with LCD display, can show X,Y,Z and A position up to 0.01mm

9) Hand wheel control motion smoothing function. Embedded acceleration and deceleration
in hand controlling.

10) Can stand alone control up to 5 axis stepper motor (standard package is 4 axis) without
Computer connected

11) Constant speed spindle motor function. Can detect spindle motor speed and provide more
power automatically once the speed is dropped down. Fulfill low speed high power usage.

12) Spindle motor overcurrent protection, prevent motor board and motor damage

13) PWM spindle motor control with electronic acceleration and deceleration, extent the life of
motor.

14) X, Y, Z axis Limit switches anti-crash function, once limit switch is triggered, the machine
will automatically drive back 5 mm, prevent crash accident.

15) Independent control board. 1 pcs main board, 4 or 5 pcs stepper controller board and 1
pcs Spindle motor controller board. Easy to maintenance, repairing and replacement.

16) High velocity performance, velocity can drive up to 3500mm / minute, acceleration up to
400mm/s2

17) Extension function can connect to 800W or above water cooling type AC spindle Motor
controller *Detail can consult sales

MIB Instruments Ltd. 2013
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Specification:
Item Description Parameter Remark
*Standard package with
Stepper Driver Board 5
4 Stepper Driver Board
DC Spindle Motor Driver Board 1
*support 12V water
Water Cooling system 1
pump
Limit Switch XY Z 1
External Controller 1 *support handwheel
Socket Number of Slot
PC Parallel Port 1
*must connected for
opto- isolation power
USB to Serial Modbus 1
19200 baudrate Mach3
modbus
Auto check terminal 2
Relay Output (3A 110 to 220V) 2
Operating Voltage 24DCV
Maximum Current 3DCA
Micro-Stepping divider 1:8
Maximum Acceleration 200mm/s?
Stepper Motor
Hand Wheel Control | Maximum Deceleration 200mm/s?
Driver Board
Maximum Speed 3500mm/min
320 Steps per mm
Maximum Acceleration 300 mm/s?
MACH3 Computer
Maximum Deceleration 300 mm/s?
Control
Maximum Speed 3500mm/min
Number of Memory Region 4
Stepper Motion
One Region Max Record Time 30minutes
Memory
Maximum Memory Speed 3500mm/min
MACH3 PWM / Manual PWM Rotary switch
control selection
Operating Voltage 48DCV
Auto-shutdown
DC Spindle Maximum Current 7DCA ]
protection
Motor Driver
PWM Speed Control 0to 100% 1KHz
Board
Constant Speed Tolerance 5to 15%
Tested in 300W
Maximum Acceleration ~3000RPM/s
12000RPM DC Motor
Maximum Deceleration ~3000RPM/s
Input Electricity 110/220VAC 50/60Hz

Hand Wheel LCD

Dot Matrix 128X64 with backlight

MIB Instruments Ltd. 2013
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Display 16 button
Inch or mm mode
Support Mach3 Modbus communication
Cable Length 3m
Hand Wheel Encoder 100 PPR
Number of Axis 4 Axis
Size (LXWXH)mm 330X220X120
Controller Box
Weight net weight (kg) 4.3
6
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Control Box Structure

CONTROLLER

5)

=
MAIN SWITCH
c€

Controller Box Button:

1) Main Switch: Power ON/ OFF the whole controller

2) Emergency Stop: Power off the whole controller, don’t use it as power on off switch; it is
just for emergency situation.

3) Spindle Motor Speed: Rotary knob to control the speed of spindle motor

4) PC/ Hand Controller: Switch to PC/ Hand wheel mode, pressed is Hand Controller mode

5) PC PWM Mode: Tune to hear you will “TAK” sound, enter MACH3 PC pwm spindle
controlling mode

7) 6) 5) 4) 3) 2) 1)

Kz & EWEE PRI R R
COOLING SPINDLE  LIMIT A AXIS Z AXIS Y AXIS
SYSTEM MOTOR  SWITCH

B AXIS nwur:‘v—éi‘ec?asr.:m'
i 78 AUTO- CK
¥ 7])% AUTO-CHECHK 220VAC3‘4A.
110vAc 6.8A W
9)

Fil/sHEIRT
HAND CONTROLLER usH
EXTERNAL DEVICE

8)
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Socket:

1) X Axis: Connect to X stepper motor
2) Y Axis: Connect to Y stepper motor
3) Z Axis: Connect to Z stepper motor
4) A Axis: Connect to A stepper motor

5) Limit Switch: Connect to machine limit switch

6) Spindle Motor: Connect to spindle motor

7) Cooling System: Connect to water cooling system (if exist)

8) Parallel Port: Connect to Computer parallel port

9) Hand Controller / External Device: Connect to hand wheel controller, or other

controller
10) Input Electricity: 110V or 220V AC ( Fixed rating, marked on the controller box)
11) B Axis: Connect to B stepper motor (* reserved connector port)
12) OUT 1: Relay output port
13) AUTO CHECK: For AutoCheck device
14) USB Power: Connect to USB port of the computer; don’t use other power source like USB

adapter. And will create a USB serial com port for Modbus control

Mainboard

Block Diagram:

25 PIN PARALLEL PORT

PIN: 1-9. 14. 16. 17

PIN:10,11,12,13,15

48V 350W SWITCHING

POWER SUPPLY

gJ

ﬁ 24V 250W SWITCHING

74VHCT14 Inverting

Schmitt-trigger

6N137 High Speed
Opto-Isolation

gJ

i

Variable
Resistor

6N137 High Speed
Opto-Isolation

74VHCT14 Inverting
Schmitt-trigger

POWER SUPPLY

MINI USB PORT

11

1

g

STEPPER MICRO
DRIVER CARDS PROCESSOR

ZE N

SPINDLE

MOTOR CARD

J

USB TO
SERIAL CHIP

OPTO Isolation
Power Supply

11

6N137 High Speed
Opto-Isolation

CONTROL BOARD SOCKET TERMINAL

RJ12 HANDWHEEL PORT
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With high speed 10Mb/s opto-isolation between PC and control box. Prevent the ground loop

damage.

Total 17 pcs 6N137 high speed opto isolation ic for all inputs and outputs, at all parallel port pin

with level shifter to enhance the signal.

Card slot design, support up to 5 stepper driver cards and one spindle motor card. Can replace or

add new card easily

Dual power supply input, one for spindle motor up to 48V, separate 24V power for stepper motor

driving.

Support handwheel, limit switch, and relay output, auto check function, water cooling system

and system fan cooling.

USB port to provide Modbus communication to MACH3

Power plug with EMI filter to prevent AC noise

12V Water Cooling supply 6N137 opto Isolation ICs

O B

Logic supply  [@ 1) e - e
Fuse 5mm 1.5A [i& . ® 3

Stepper supply ) el ®
Fuse 5mm 10A [ '

Step Motor
Supply

Spindle o S\&:s ¢
Motor . s o . O ; : 4

Supply

Spindle Motor
Card Slot

Spindle supply
Fuse 5mm 10A

Stepper X, Y, Z
&A card Slot

MIB Instruments Ltd. 2013
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Stepper Driver Card

Using Toshiba TB6560 3A high current stepper motor card, with independent microprocessor
control.
With 32Mb flash memory to record the motion up to 30 minutes, can record simple motion by

handwheel and repeat the simple work.

DC Spindle Driver Card

Constant speed PWM control, with high speed microprocessor to calculate the software
acceleration and deceleration. Real time monitor the spindle current and spindle motor speed.

R

A3 2

!li

10
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AC Spindle Driver Card

Can connect to external AC spindle control box JYB00OW and use higher power spindle motor
up to 800W or more.

11
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Socket Pin Diagram

Stepper Motor:
A- B-
A+ B+
Spindle Motor:
PWM - VCC 48V
VCC 48V PWM -
F o fHE
SPINDLE
Limit Switch:
Y LIMIT SWITCH
— X LIMIT SWITCH
Z LIMIT SWITCH

o8 {i1 B8 B

LIMIT COMMON GND
SWITCH

12
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Water Cooling:

KSR
COOLING
max 0.8A SYSTEM

12V DCVCC

First Installation

1
2)

3)
4)

5)
6)
7)
8)
9)

Switch to Power Off before installation

Connect all cable according to the marking on the cable. Follow the marking: “X” to X axis,
‘Y’ to Y axis, etc. Connect: X, Y, Z, A and B stepper motor, spindle motor; electricity input,
hand wheel controller (A, B stepper motor and water cooling is optional order) and USB
cable, *please connect to the same computer USB’s port to have opto-isolation function.
Double check the cable connection.

Tune the spindle motor speed’s rotary knob to 0% ( When you tune the rotary knob to
turn off mode (Tick sound heard) will need Gcode command M3 to start the motor on off)
Inspect the whole machine without abnormal situation, like missing parts, obstacle, etc.
Release the emergency stop and then power on

“Beep” sound is heard once the main board is ready

Check the hand wheel controller, the LCD is on

Press “Speed” to X10 on hand controller, select “X” motor (*detail can see the hand
controller instruction)

10) Try to move X, Y, Z, stepper motor by handwheel or arrow key on keyboard (make sure

you turn on the jog mode and set to cont or step). Check that it is working or not

11) Tune the spindle motor speed rotary knob to 100%, spindle motor should start to work
12) Tune back the spindle speed to 0%

13) Connect the parallel cable to computer (if not connected)

14) Follow the instruction of ” MACH3 Setup” section

15) Press direction key in keyboard to check the motor is working

*make sure to clear the Emergency Stop status, (external emergency stop can be cleared
in hand wheel controller’s “ESTOP” button, soft emergency stop can be cleared in
MACHS3 left bottom’s “EMERGENCY” button).

14) If there is any problem, please contact the sales’ representative

13
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MACH3 Basic Setup:

You should purchase the MACH3 or try the demo version from
http://www.machsupport.com

1) Setup hardware according section “First Installation”

2) Connect Parallel port cable to PC

3) Connect USB cable (It is must to power on the control board)

4) Go to computer BIOS setup, set parallel port to ECP mode

5) Make sure you are using 32Bit XP, Win2000, 32 Bit Win7 OS with 25 pin printer parallel
port. (USB to Parallel port convertor is not worked).
If you don’t have a printer port, then you can purchase PCI parallel port card with ECP
mode

6) Install MACH3 software

7) Install USB driver for Modbus handwheel control (If you don’t need handwheel work with

Mach3 then you can ignore it)
8) Open Mach3 -> Mill

TnG “

Load Wizards Last Wizard
wes wizares | Simisl)

File:|o File Loadad.

i G Code. | _Mewin G ["Spindle Speed
RecamFils | single BLK AL | ] Overfidden RO % SRO %
Clase G-Code | Reverse Run | U — o — 100
Load G-Code._| i i e
oad G-Code Dia. O B ) -2
Dlock Delete. (M| 1 4
Set Hext Ling W1 Optionsi Stop. | +0.0000 FRO
- Line 0 Flood Culf | | AutoToolZero | — 600, RPN S0
Al RunFrom Hore | Remember| Retum R Sov .00
= g .....6.00,
o, | "t SORON | Spindle Speed
AAAAAA o ] [(hn 0004 T | o Shect
____________ UnitsiRey 0,00 ;
4 |

I Hluni i Cloar W 152 ReConfiguration Estop wMachaMm I

9) Select “Config”, click “Select Native Units”, and then select mm or inch

Better to choose “mm” as follow

nits for Mater Setup Dialog

% MM's " Inches

14
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6) Select “Config”, “Ports and Pins”, choose 25000Hz for stepping motor

Set the correct parallel port number, normally default is 0X378, if you are using PCI card type
parallel port, then it may be different, you can check your correct port address in hardware
device-> ports & LPT.

Follow the below photo’s pinout setting

Engine Configuration... Ports & Pins
Encoder/MPG = I Spindle Setup Mill Options l
Port Setup and Axis Selection l Motor Outputs ] Input Signals Output Signals l
Fort #l Port #2 MaxHC Mode
v Port Enable [~ Port Enable 1):3

[ Max CL Mode enabled

0378 Fort D278 Fort 7 Max HC-10 Wawe Drive
Entry in Hex 0-9 Entry in Hex 0-9 Frogram restart

[~ Pinz 2-9 a= inp

Restart if changed
|7 Sherline 1/2 Fulse mor

Moyl Siperad [~ ModBus Inputlutput Suppe
e (" 35000Hz ( 45000Hz ( GO000hz [~ ModBus Plugln Supporte/d
" BS000hz ¢ T5000hz @ 100khz [T TCF Modbus support

[ Ewvent Driven Serial Ca

Hote: Software must be restarted and motors [~ Serve Serial Link Feedb:

Lkernel speed i=s

wE [ BE | mRAw |

If you want to invert the axis’s direction, just press the Dir Low Active.

Engine Configuration... Ports & Pins ﬁ
Encoder /NPG = | Spindle Setup | Mill Options |
Port Setup and Axis Selection Motor Outputs ] Input Signals | Output Signals |
Signal Enabled ‘ Step Pin# ‘ Dir Pin# | Dir LowAc... | Step Low ... | Step Port |Dir Port
X Axis f 2 3 of L4 1 1
¥ Axis o 4 5 4 ¥ 1 1
7 Axis of & 7 4 4 1 1
A Axis of 8 9 g ¥ 1 1
B Auis f 16 17 4 ¥ 1 1
C Axis 4 0 0 4 4 0 0
Spindle of 16 17 o of 1
we | mE | ERw |

15
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Engine Configuration... Portz & Fins
Encoder /MPG = ] Spindle Setup ] Mill Options ]
Fort Setup and fxis Selection ] Motor Outputs Input Signals l Output Signals l
Signal Ensbled | Fort # | Pin Number | Active Low  Enulated | HotKey ~
T ol 1 15 o 4 o
R = wf 1 15 of 4 o £
¥ Home g 1 15 W 4 0
T + ol 1 11 o 4 0
T = wf 1 11 of 4 a
T Home g 1 11 W o i}
T+ ol 1 12 o 4 0
= o 1 2 Fam—) :
T Home g 1 12 W o i}
A+ W 1 o w W o 2
B B . - . B - —
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be
dutomated Setup of Inputs

wmE ([ mE | mAw |

Engine Configuration... Portz & Pins
Encoder NP = l Spindle Setup ] Mill Options ]
Fort Setup and fxis Selection l Motor Outputs Input Signals Output Signals ]
Signal Enabled | Port # | Pin Fumber | Active Low  Enulated | HotKey ~
Index i 1 i 4 o i
Limit Ovrd | 3 1 0 w & 0
EStop of t 10 (¢ 1% o
THC On g 1 i b'g 0
THC Up w t i w o 0
THC Down W 1 ] W g 0 K
OEM Trig #1 | off 1 13 of b'g 0
OEM Triz #2 | 8 t i w o 0
DEM Triz #3 | 8F 1 o i b4 0
OEM Triz #4 | 3¢ 1 ] i b'g 0 2
= = | ma . - a n - b’
Finz 10-13 and 15 are inputs. Only theze 5 pin numbers may be
Automated Setup of Inputs

wE [ mm | mRw

16
MIB Instruments Ltd. 2013



CNC Machine Controller JY5300 and Handwheel MHC2 User Guide V3.0 2013 JULY 3

Engine Configuration... Portz & Fins

Encoder /MPG = ] Spindle Setup ] Mill Options ]
Fort Setup and fxis Selection ] Motor Outputs l Input Signals Output 5ignals

b3

Signal Enabled | Port # | Fin Hunber Siwe Lap

1 0

=

Dizit Trig
Enablel
EnablaZ
Enable3
Enabled
EnablaS
Enablef
Output #1
Output #2
Output #3
Output #4

—
=

uuuuuuﬂuu&u

<

5 5 5 A, 5 5 8 8 8 & K

Finz 2 -9, 1, 14, 16, and 1T are output pins. Ho other pin

wmE ([ mE | mAw |

7) Select “Config”, click “Motor tuning”, select X Axis firstly and set as below photo.
Remember to press “SAVE AXIS SETTINGS” after you modify each axis as below.
REMEMBER to press SAVE AXIS SETTINGS Button
And then press Axis-> Selection on the right hand side, select Y, Z, A and B. Follow the
same steps as X setting.

Steps per mm must be 320, (For MIB Instruments’ CNC3020, CNC3040 CNC6040 model)
For inch is 8128

Velocity can be 0 to 3500 mm per minutes or 137 inch per minutes

Acceleration can be 20 to 400 mm/s or 1 to 16 inch per minutes

Step Pulse better to be 10us, or 5us, too low will lose step. Dir Pulse is 2us

17
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-~ Axis Selection |

Velocity
234375
X Axis
2109.38
[+4]
T - = .
e } \ Y Axis
= 164063 / \
T 140625 ; |
& Z Axis
= 1171.83
E  gars LT
= Fi %
S 703125 7 N .
5 =
S 46875 /" \\
234375 / \
0
0 0.05 01 015 02 025 0.3 035 0.4 045 0.5
Time in Seconds
=
Accel “J
Velodty Acceleration Step Pulse  Dir Pulse SAVE AlS SETTINGS l
Steps per In's or mm's per min. in's or mm's/sec/sec 1-5us 0-5
|
}320 2000 ]200 10 12 Cancel |
. [ —— _ . — T T e

Continue forY, Z, A axis setting

8) And then go to Config-> System Hotkeys. You can set the control button of your keyboard.

Default X, Y and Z are set as direction UP, DOWN, LEFT, RIGHT, PAGE UP and PAGE DOWN
key. You can then press A/U++ and then press keyboard’s “<”, press B/U-- and then
press keyboard’s “>”, press B/V++ and then press keyboard’s “M”, press B/V-- and then
press keyboard’s “N”.

Then you can use keyboard to control axis’s motor.

18
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R
T 1]

— External Buttons - DEM Codes
~Jog Hotkeys i
ScanCode ScanCode Trigger # OEM Code
wellfs - el ||+ F 8 F
s :| !38_ e ! ',m_‘ 2 "1 9 i1
3 |-1 1m 3
Zee | 33 2= [- ¢ [ 1 [
I AU v+ {993 Al -fema E T 2 [
ol g
E -1 1
| | Bovedfss mavefss | e ¥ [
= = 15 4
Lo [938° Liweass
I |
. 1~ Systenn Hotkeys :
i ScanCode ScanCode
I DRO Select | [399 Code List_| [958
| MO Select j ISSS
|
i Load G-Code iEIEIEI
L — - = -_—————

9) And then we can set the SPINDLE motor setting, this will allow g code M3 command to
turn the spindle on and M5 to turn it off
Make sure you have check the SPINDLE to Pin 16, 17 and once you use MACH3 PWM
spindle function, you can’t use the B axis, as the same pin is used:

Engine Configuration... Ports & Pins ﬁ
Encoder /NPG = | Spindle Setup | Mill Options

Port Setup and Axis Selection Motor Outputs | Input Signals Output Signals
Signal Enabled Step Pin# Dir Pin# Dir LowAc... | Step Low ... | Step Port Dir Port
X Axis = 2 3 = L4 1 1
¥ Asis o 4 5 L4 ¥ 1 1
7 Axis of s} 7 L 4 4 1 1
A A = 8 9 L g ¥ 1 1
B Axis = 16 17 o ¥ 1 1
C Axis 4 ] 0 L 4 4 ] 0
Spindle of 16 17 of of 1

we | mE | mRe |

10) Inside Config-> Ports & Pin -> Spindle Setup follow the below setting in Motor Setup:

19
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P

Engine Configuration... Ports & Pins

==

Port Setup and Axis Selection
Encoder /MEG =

-Relay Contral

Clockwise Output ll_
CCH (M4) Dutput |1
Output Signal # =
~Flood Mist Control
¥ Tisable Flood/Mist relalay
Mizt Output F{“_ JLDH—.
Flood Output {3_ ig—

Output Signal # =

[~ Enabled Reg 154 Bd -
Max ADC Count {16330

l Motor Outputs
Spindle Setup

Mator Control

[# Use Spindle Motor Outy
W FiM Contrel
| Step/Dir Moto

PiMEase Freq.  |1000

Minimum FHM ]5 %

General FParameters

CH Delay Spin UF 1

CCW Delay Spin UP ]1

ModBus Sp-ir.u.ﬂe — Use .Stepf]:lir az welllelay Spind DOWK 11

CCY Delay Spin DOWH 11

l Input Signals ] Output Signals l

M111 Options

Special Functions

| Usze Spindle Feedback in Symc "

[T Closed Loop Spindle Cont

P jnzs I 01 1 o
I Spindle Speed hAveragi

Seconds
Seconds
Seconds

Seconds

[T Immediate Relay off hefore d

i Special Options, Usually Off

|~ HotWire Heat for T
I Laser Mode. fr

[~ Torch Voltz Conts
I Torch Auto Of

l

we || maE |

BEE® |

1000Hz is recommended.

11) You can turn the spindle on off by adding command inside G code:
Insert “ M3 S1000” to start spindle with speed 1000, “M5” to stop

Run a demo G Code

Inside the CD the G code example has a Chinese word example_gcode_chinese_word.ncc .

| have put the M3 S1000, to start spindle motor and control the speed to 1000.

In this demo G code can then test the X, Y, Z and spindle motor.

1) Turn the rotary switch to PC PWM zone (“Tak” sound is heard)
2) Follow the step in Application Tutorial-> Basic Control in MACH3

MIB Instruments Ltd. 2013
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HandWheel Controller

00%.60 x10

HMANUAL
g M1

4.
A 01240 ™™

LCD Display:
Axis Position display: +/-000.00mm to +/-999.99mm
Or in inch mode +/-00.000 to +/-99.999 inch

Button:

X/ESC:

a) Press and release to set as X axis control

b) Press and release to escape or back to normal
c) Press and hold to set X ROLLING mode

Y/<:

a) Press and release to set as Y axis control
b) Left direction button at Memory mode
¢) Pressand hold to set Y ROLLING mode

Z/>:

a) Press and release to set as Z axis control
b) Right direction button at Memory mode
c) Press and hold to set Z ROLLING mode

A/Ent:

a) Press and release to set as A axis control.
b) Confirm button in Memory mode

c) Pressand hold to set A ROLLING mode

Zero:

a) Press and release to set current position as zero

Back to Zero:

a) Press and release and all axis motor will move back to zero position

Divide to half: (HC mode only)
a) Motor will move to the current position/2, for example now is 10.00mm position of X.
then X axis will then move to 5.00 mm position

21
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Speed:
a) Press and release to set speed to X1->X2->X5->X10->X20

Spindle On Off:
a) Press and release to switch the spindle on off (if you tune rotary switch to MACH3 PWM
mode, need the M3 Mach3 code enable the spindle firstly)

Auto Check:
a) Press and release to switch the AutoCheck function, PC mode will use the marco inside
MACH3, in HC mode, it will use the embedded program inside microprocessor

Macro: (PC mode only)
a) Reserved for user development by brain and Modbus to trigger a macro inside MACH3

Outl: (PC mode only)
a) Can trigger the Output 1 relay J4 on mainboard,

Play/ Pause: (PC mode only)
a) Startthe G-Code and press again to pause, press again to play.

G-Code Restart: (PC mode only)
b) Press and release and restarted the G code to first line

Memory:
a) Press and release and go to memory mode

Estop:

a) Press and release to set or clear Emergency stop

b) Long press for 3 seconds can switch mm or inch mode (restart the controlling box power
after setting)

Hand Wheel Controller Function:

Standard Motion Control:

Select the axis you want to control by press and release the “X”, “Y”, “Z” or “A” button.

Control the selected axis’ stepper motor by rotate the hand wheel encoder. Direction is
controlled by hand wheel rotational direction.

Speed can be set by “Speed” button,

X1 move 0.01mm or 0.001inch for 1 step,
X2 move 0.02mm or 0.002inch for 1 step
X5 move 0.05mm or 0.005inch for 1 step

X10 move 0.1mm or 0.01inch for 1 step
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X20 move 0.2mm or 0.02inch for 1 step

Position will be displayed in LCD, showing 000.00mm to +/-999.99mm
Or 00.000inch to +/-99.999inch
You can set the current axis’s position as zero by press and release “Zero” button.

Position will be memorized and will be recalled on power on.

PC/ HC mode:

PC is computer controlling; HC is Hand wheel Controller mode.

LCD will display “PC Mode” or “HC Mode.

During “PC Mode” hand wheel control axis stepper motor function will be prohibited.
Memory and Emergency Stop function is allowed in both controlling mode.

Memory:

a) SAVE:

In normal operating mode, press and release “Mem” button to Memory mode.

Use “Y/<” and “Z/>" button to scroll the mode to SAVE -> MANUAL -> LOAD -> LOOP, and
choose SAVE mode, press “A/Ent” to confirm the SAVE mode.

And then scroll the M0, M1, M2 or M3, this is 4 memory region, choose the target memory
region and press “A/Ent” to start recording the motion

b) LOAD:

Looping mode will repeat to load the selected memory region.

In normal operating mode, press and release “Mem” button to Memory mode.

Use “Y/<” and “Z/>" button to scroll the mode to SAVE -> MANUAL -> LOAD -> LOOP, and
choose LOAD mode, press “A/Ent” to confirm the LOAD mode.

And then scroll the M0, M1, M2 or M3, this is 4 memory region, choose the target memory
region and press “A/Ent” to load the recorded region.

c) LOOP:

Looping mode will repeat to load the selected memory region.

In normal operating mode, press and release “Mem” button to Memory mode.

Use “Y/<” and “Z/>" button to scroll the mode to SAVE -> MANUAL -> LOAD -> LOOP, and
choose LOOP mode, press “A/Ent” to confirm the LOOP mode.

And then scroll the M0, M1, M2 or M3, this is 4 memory region, choose the target memory
region and press “A/Ent” to start looping the recorded region.

Can press “X/Esc” and go back to normal operating mode.

d) MANUAL:
Can press “X/Esc” and go back to normal manual operating mode.

Emergency Stop:
Will enter emergency stop mode:
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1) Press “EMERGENCY” in MACH3

2) Press “ESTOP” in hand wheel controller

3) Spindle motor overcurrent or abnormal situation is detected
4) Limit switch is triggered

LCD will show “ESTOP” once it is triggered.

While emergency stop, spindle motor; all stepper motors will be stopped.

Buzzer inside the main controller box will beep.

*not recommend to use emergency as stop function; motor will be stopped without normal
deceleration. This will reduce the life of motors and mechanical structure.

Can press again the ESTOP button in hand wheel controller and back to normal

Divide to half:

[t is usually to use for finding the center of the material,

Go to point 1 press zero and then go to point2, press divide to half, and then the bit will go to
center.

Be careful that you will need to move the Z axis up by yourself to avoid crash.

Final Point

2
& e

o
§

Back to Zero:

Press and hold the “SPEED” button for 3 seconds.

All axis motor will move back to the zero point according the hand wheel’s zero display
*Position on hand wheel and Mach3 is not correlated. If you need to move back according
MACH3 position, you need to press back to zero in MACH3

Rolling:

Press and hold the “X”, “Y”, “Z”, “A” button for 3 second, LCD will display “R” in corresponding
axis.

The axis stepper motor will move forever in constant speed. There are 4 speed selections by
press and release the “Speed” button.

Can control clockwise, counter-clockwise or stop by rotate the hand wheel, rotate
counter-clockwise 1 step to have counter-clockwise rotation, rotate hand wheel one step
clockwise to stop, etc.

Limit Switch:
At X, Y, Z axis, are installed 2 mechanical limit switch on both side. Once it is triggered,
controller will send out limit switch triggered signal to PC and whole system.
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The triggered axis will drive back around 5mm immediately; this action can prevent crash,

accident on human and release the limit switch.

*Reset the zero position is necessary once limit switch is triggered.

MHC2 Handwheel pendant MACH3 setup

Modbus communication and Mach3 brain control

1)
2)
3)

4)

5)

6)
7)

Install the control box USB driver, you can install the driver CH340 exe file inside CD

And then plug USB cable to control box

You will then find a serial COM port at My Computer->hardware device you will see a COM &

LPT, a com port is marked CH340. Remember the port number.

The port number usually won’t change if you always use the same USB port

Copy and paste the MHC2_Brain file from CD to C:\Mach3\Brains, if no Brains folder is found ,

you need to create one

Open MACH3 and you can go to PORTS & PINS and check ModBus InputOutput Support and

ModBus Plugln Supported

Encoder/MFG =
Port Setup and #xiz Selection l

Engine Configuration... Ports & ﬁ

=

Spindle Setup

Motor Outputs

-Port #1 1| FFPort #2
W Fort Enables

0378 Fort

I Entry in Hex 0-9

[~ Fort Enable

Ox2T8 Fort

Entry in Hex 0-9
N - [T Pins 2-9 az inp

OR

] Input Signals

Mill Options
] Output S1gnals

[FMaxBC Mode

[~ Max CL Mode enabled

[~ Max HC-10 Wawe Drive

Program restart

-Restart if changed-

[ Zherline 147 Pules ma

[l Kernel Speed

7 BS000hz ¢ TS000hz ¢ 100khz

kernel speed is

(" 35000Hz ( 45000Hz ¢ BO00Ch:z

Fote: Software must be restarted and motors

e 3 sl

¥ ModBus Inpututput Suppo
[¥ ModBus Flugln Supportel

FE

[~ Ewent Driven Serial Com

[

e

E

oA ]

A — E

Close MACH3 and open again

Function Configurations-> Setup Modbus Serial Control:
Fill in all the parameter as below, ***FOR COM PORT NUMBER*** please enter the number

you found in hardware device at step 3)

MIB Instruments Ltd. 2013
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8)

ModBus Configuration —_—

Porthun: |5 +dﬂane:|lsznu [0 =] T UserTS for transmit Rs4s5)  Timeout [100 ms

Test ModBus |

I3 Mod15Rm F.‘an’t D;Im Comm Part
or

Enabled Port/Address| Slave # Refresh Address #of Direction

OnjOff i 0-10 25ms Incr. | ModBus(Var)| Registers | Input Output
Cfg #0 100 5 Z Input Reg

Cfg #1 100 0 24 | Input-Discrete

Cfg #2 350 10 10 Output-Holding
Cfg #3 50 0 [4 .Input Reg
Cfg #4 50 0 E Input Reg
Cfg #5 _1 50 0 1 ' Input Reg
cla#s Port number maybe different, check = &0 0 E Input Reg
—xﬁ in computer hardward device - :g ﬂ 1 ::EE: g:
Cfg #9 -50 0 [4 .InputReg
Cfg #16 ———— 5 0 E | gt Reg
- e E input Reg
T D : inpit Reg
- E Input Reg
T Eeen : ot Reg
-~ e E Input Reg
I (N 5 E Input Reg
I 0 0 npt Rog

no
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Press TEST MODBUS and fill as below (COM number use what you found) and then press
OPEN to open port, press Read to check the modbus is normal or not.
If ok, It will show NO ERROR and you will get number from modbus. Once you lost the
connection between MACH3 and handwheel, you can enter this TEST MODBUS mode to
reconnect.
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o = B |

ModBus Seral Control Monitor

Comm Part-

Part Hurn: 15 Cloge ‘ Open ‘
. Baud Rate: 1192["]

~ Test-
| Slavesddr 1 Statlr [0 Mumlnputs: |22 ]
— Arcess : Farmnat-
" Irput Regist @ H
npu. eqgiz ..Er[S] Fead e
T Halding Register(z) " Decimal

(™ Coillg]

f» Dizcrete Input[z) Wit Report Slave (D
I Read Excp Stat

Status: [rata: -

]9

NI = = =—

9) Press OK, and the press Apply and OK again. The serial Modbus is ready, then we will go to
MACH3 brain control, brain control will then link all handwheel button to relevant MACH3
function

10) Go to Operator-> Brain Control

——

nCfg's View Wizards [Operator | Plugin Control Help

It-1) MDI (Al-2) Lock
L W

Auto-Calculator

N

Control OffLine
Maintenance Hours
VB Script Editor

Edit Button Script

Set Normal Cendition
Restore Settings...
Brain Control...

Brain Editor....

Check Config .... =

N Gcoue Var Moriter F

11) Enable the MHC2_brain and then press Reload ALL Brains
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= = i
Brain Control . Lﬁ

Loaded Brains |

keypress brain.brn v
Eoilgl:PG.brn Reload Brain

I Reload All Brains I
H

[ Enable Al i
Disable &l I

ViewBrain

d

12) You can try to ViewBrain if you are interesting on the modbus commuication

13) Set the step speed for Multi-step or single step mpg mode:

G20.G21 Contral- Editor Shuttle \wheel Setling
I~ Lock DRO's to setup units GCade Editor M Shuttle Accel
CTanlCharge |WinNT WNatepad exe |05 Seconds
" Ignore Tool Change . - .
" Stop Spindle. Wit for Cycle Start, - Startup Madals |~ General Configuration

7 Ziz 250D on Output #6
¥ Home Sw. Safety

W Use Init String on ALL "Resets” [
Initialization Sking

" AutaT ool Changer

—Angular Properties -

580 b1000 y
Unchecked far Linear ] Look&head 120 Lines
¥ Aoz s Angular tation Mode I™ Ignore M calls while loading
o % ConstantVelocity ( ExactStop [ M3 Execute after Block
v B-Asis iz Angular
™ UDP Pendent Contral
[V Coduis iz Angular — Distance Mode M Mode -
I - @ Ahsolute © Inc | O Absclute & Inc Fun Macro Pump
Pgm End or M30 or Rewind L L ™ ChargePump On in EStop
’ [ Tum off all outputs -A{Elive P\anliof Move?enl W Persistent Jog Mode.
I” E-Stop the system B % 5 v FeedOverRide Persist
l| | ¥ Perfom G321 I~ Mo System Menu in Mach3
I~ Remove Tool Offset Jog [nerements in Cycle Mode I Use Key Clicks
¥ Radius Comp Off I~ Home Slave with Master dis
% Tun Off Spinde Fesitrilbl)e I Include TLO i 2 from G31
0.1 ¥ Lock Rapid FRO to Feed FRO
MOT Contrel 0.05 |~ Rotational

I Fot 360 mllover
I Ang Shott Raot on GO
¥ Rotatianal oft Limits

W Stop on M1 Command |D.U2

Uze 993 to [ﬁ“ﬂ-_l-—'
indicate a I—
Continous Jog 0

selection, |01

-Serial Output-
ComPort B ]T" B audR ate | 9600
& §Eit15top 7 Bit2Stop [~ Sereen Control
I Hi-Res Screens
W Bored DRO's and Graphics
¥ Auto Screen Enlage
¥ Flash Enors and comments

- Program Salety
[0z

Pasition 10 {0.01

| I Program Safety Lockout
\This disables program translation while the
Extemal Activation #1 input is activated

General Logic Configu_ratfqt_i'ﬂ _ = ﬂ - — - - -

Inputs Signal Debouncing/Moise 1ejection-

Debourice Intervat|s

Index Debounce 15

x dlus

I” Disable Gouge/Concavity Checks

I~ 1G04 Dwell in me
I~ Use'watchDogs
™ Debug This Run
¥ Enhanced Puking
I™ Allow wave Files
I Allow Spesch

I SetCharge Pump to Bkhz - Laser Stndby

I~ Use OUTPUT20 as Dwell Trigger

™ MoFRO on Qusue

10 Turn Manual Spindle Incr.
10 Spindle 0% increment

1~ £ Contral
I Plasma Mode

I~ ¥ Dist Tolerance ]180 Units..

I~ G100 Adaptive MubsCy

I StopCY onvangles > |0 Degrees

|~ fuis DRO Froperties
™ Tool Selections Persistent.
¥ Optional Offset Save
¥ Persistent Offsets
W Persistert DROs

[T Copy G54 from G53.253 on startup

oK I

14) Press OK and then you can use HandWheel with MACH3
15) Make sure that HC/PC button on the control box selected to PC

16) And you will see that handwheel in PC mode, the X, Y, Z and A position will sync with MACH3
17) Select X and try to move handwheel, if motor and MACH3 Xposition number moves, then

means the whole communication is ready.

MACH3 MPG setup and calibration

1) Press the TAB on key board you can switch on the handwheel in MACH3, press tab again

to hide.
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@ Mach3 CNC Demo

- —

-— - .

file Config Function Cfg's View Wizards Operator Plugin Control Help

File:fnoFile Loaded. LN“F“:‘)’:,imTS
1zards
Edit G Code Rewind Ctrl W i
Recent File Single BLKAItN.__| M ——r =
Close G-Code Reverse Run m | Tool 0 i e
Load G-Code Dia. __ +0.0000 "oy e
o Re:
Block Delete __|mm 100 o ]
Set Next Line H  +0.0000 FRO
= W1 Optional Stop__ | !
Line: g Flood Ctrl-F (= Auto Tool Zero ~A— 100,
___Run From Here | [owel ] Jleviose | Remember | _Return Eertieie
o=l
— Elapsed SK m &k ﬂ —ﬁ‘m
Units/Mi
Zinhibic |___Jog owioFF cutaiy (] | M 0.0
G-Codes | MCodes | +0.000 Units/Rev _0.0¢

Initialization Macro Called on reset.

2) Select CAL and follow the instruction to set the MPG

Calibration of MPG's

Cal Sequence -

&

Cal Detent Size

Cal Max Speed

 MPGEZ 7 MPG #3

Counts [ Detent
i
Max Speed Detents/sec

i33D

Stepfvelodty Switchover

Cal Stepfvel Trans. 1204.6

> Caloulate

3) You can then press OK, at MACH3 handwheel you can select Velocity or Multistep mode.

Suggest to Velocity mode for smooth control, for precision control you can choose multistep, but
it doesn’t provide accleration or deceleration in MACH3. Multistep may cause lose step.

6) You can then enter MPG Feedrate to 3000 and then press enter

7) Try to move your handwheel and see check the motion is smooth or not.
8) After that you can press TAB button to hide the mach3 handwheel

9) You can then use handwheel to work
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AutoCheck Mach3 Setup:

1) Copy the M1000 and M1001 macro file to MACH3 file path: C:\Mach3\macros\Mach3Mill

2) Select General Config in Config

@ Mach2 CNC Demo
File [Config| Function Cfg's View Wizards Operator Plugin Control Help

SEleo Natrees Uner, It Tool Path (Alt-4) Offsets (Alt-5

Ports and Pins

Meotor Tuning
General Config...
System Hotkeys
Homing/Limits
ToolPath

Slave Axis
Backlash
Fixtures...
ToolTable.....
Config Plugins

Spindle Pulleys..
F  SafeZSetp.

Save Settings..

Edit G-Code | Rewind CtrlW |
Recent File Single BLK AltN [ ]
Flaca 2 Cada | Rovarea Bun |m

3) At “Initiation String” add M1000 to run M1000 macro at beginning

General Logic Configuration

G20,G21 Contral- Editor Shuttle \wheel Setling
™ Lock DRO's to setup units GCodeEdtor _Browee | Shuttle Accel
i~ Tool Change |\WinNT\NntEpad BYE |D 25 Seconds
" Ignore Tool Change . = .
™ Stop Spindle. Wit for Cycle Start, ’ General Configuration
" AutaT ool Changer ¥ Use Init Sting on ALL "Resets” I Zis 250 on Output #5
L Initialization Sking ¥ Home Sw. Safety
—Angular Properties - a0 #1000 )
Unchecked far Linear ] Look&head 120 Lines
¥ bopuis iz Angular Motion Mode i r lgnare M calls while loading
[ B is Angular Oy o2 (e L) [ M3 Execute after Block
™ UDP Pendent Contral
[V Coduis iz Angular Distance Mode— M Mode -
I = @ Ahsolute © Inc | O Absclute & Inc Fun Macro Pump
Pgm End or M30 or Rewind L L ™ ChargePump On in EStop
’ [ Tum off all outputs ~uctive Plane of Movement W Persistent Jog Mode.
I E: Ry CYZ %2 ; :
E-Stop the spstem | ¥ FeedOverRide Persist
| | ¥ Perfom G321 : I~ Mo System Menu in Mach3
[~ Remove Tool Offset ~dJog Inerements in Cycle Mode I Use Key Clicks
¥ Radius Comp Off I~ Home Slave with Master dis
% Tun Off Spinde Fesitrilbl)e I Include TLO i 2 from G31
0.1 ¥ Lock Rapid FRO to Feed FRO
MO Contral . 005 I~ Rotational
W Stop on M1 Command A I Rot 360 wllover
; = I Ang Short ot on GO
- Serial Output- Use 5533ta 0o agRhahoson

¥ Rotatianal oft Limits

ComPort # ﬁ“ BaudF ate {3600 indicate a I—
0.2

& BBt Stop 7 Bit2-Gtop Continous Jog

i 0 [~ Sereen Contral
selection, -

™ Hi-Res Scieens

* Program Salel 004

CL A S V¥ Bosed DRO's and Graphics
| T Program Safety Lockout 0.02 ¥ Auto Sereen Enlage
\This disables program translation while the Position 10 10.01 W Flash Errorz and comments

Extemal Activation #1 input is activated

Inputs Signal Debouncing/Moise 1ejection-

Debourice Intervat|s

Index Debounce Js

x dlus

I” Disable Gouge/Concavity Checks

™ GO4 Dwel irims

I~ Use'watchDogs

I Debug This Run

¥ Enhanced Puking

I™ Allow wave Files

™ Allow Speech

I SetCharge Pump to Bkhz - Laser Stndby
I~ Use OUTPUT20 as Dwell Trigger

[ HoFRO on Qusue

10 Turn Manual Spindle Incr.
10 Spindle 0% increment

1~ £ Contral

I Plasma Mode

™ ¥ Dist Talerance ]180 Units..

T~ G100 Adaptive MuibsCy
I StopCY onvangles > |0 Degrees

|~ fuis DRO F’}Dpertias

™ Tool Selections Persistent:

¥ Optional Offset Save

¥ Persistent Offsets

W Persistert DROs

[T Copy G54 from G53.253 on startup

oK I

4) Inside Config-> Ports & Pins -> set the OEM TRIGGER 1 as below
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Engine Configuration... Ports & Pins

=

Encoder/MPG = ] Spindle Setup l M111 Options

Signal Enabled Port # | Pin Mumber | Active Low ‘ Emulated | HotKey | -

THC Up 0 o

THC Dowr...

CEM Trig ...
OEM Trig ...

OEM Trig ...

OEM Trig ...

OEM Trig ... Ly

Pins 10-13 and 15 are inputs, Only these 5 pin numbers may be

e

oo |o|o|alol

0
o
0
- 0
o
0

%K K N X KX
5 8 N X N K X

K
1
0
]
1
1
1

tmtomated Setup of Inputs

Port Setup and Axis Selection ] Motor Outputs Input Signals ] Output Signals ]

l

we || mE | ERw |

5) Set the OEM code of OEM trigger #2 to 301

System HotKeys Setup I&

External Buttonz - OEM Codes

Jog Hotkeys .
ScanCaode ScanCode Trigger # DEM Code

Ciwiesdfess  Cr/w-lfsss s

Elqi
q |-1
wl
1

1zl

=~ m m = L R =
ol o

Syztemn Hotkeyps

ScanCode ScanCode

CRO Select | |339 Code List 933
MDI Select 939 Reszet On 933

Load G-Code | 999 _
Ok

6) Make sure you have put the brain control file and setup Modbus (detail at Modbus setup)
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How to use AutoCheck:

Handwheel control only Mode:

1) Switch the control box Handcontrol button

2) Clip the crocodile clips to the engraving bit

3) Place the autocheck under the engraving bit

4) Press autocheck button

5) Zaxis will go down slowly and then stop once the bit touch the autocheck

6) And then will go up 10mm or 0.5inch
7) LCD will display 10mm or 0.5inch

Use mach3 macro
1) Switch the control box HC/PC button to PC mode
2) Clip the crocodile clips to the engraving bit

3) Place the autocheck under the engraving bit

4) Press autocheck button to trigger the script of auto check stored at M1001 file

5) Z axis will go down slowly and then stop once the bit touch the autocheck

6) And then will go up 20mm
7) MACHS3 will display 20mm

Spindle Motor Controlling:

i)

i)

iv)

Software Acceleration and Deceleration

Spindle motor card provide acceleration and declaration, increase the motor life and

reduce the rush current from suddenly stop or start.

PWM driving constant speed:

Motor will try to keep the same speed by checking the back EMF of the spindle motor.

Once it is spinning without load and suddenly with load, the motor will keep the same

speed by provide more duty on PWM.

This will allow the user to engrave in slower spinning speed and keep the spinning

speed in constant.

Manual PWM Control:

Tune the rotary switch to variable moving range, and then rotate the VR to set the

target speed

MACH3 PWM Control by G-Code

Tune the rotary switch to switch off mode, you will hear “TAK” sound, and then you

enter MACH3 spindle control mode.

If you use this mode, you must sure that the G-code include M3 to start spinning the

spindle motor: Example:

M3 S1000 “M3 start spinning and S1000 set the speed

Spindle card will read the PWM from Mach3 and regenerate the PWM with
32
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acceleration, deceleration and overdrive protection.
v)  Overdrive protection:
There is two protection for the spindle control card, one is overcurrent another is
overpower, once it is triggered, it will stop the motor and go to emergency stop
mode

This will protect the spindle from crash and protect the control card.

vi)  AC 800W or higher watering cooling spindle motor:
You will need AC motor driver card to replace the DC motor driver card, and also need
the other control box to drive the high power AC spindle motor up to 800W or more

Stepper Motor controlling

Stepper Motor card is using Toshiba TB6560 3A high power stepper IC, each card is marked X, Y, Z
orA.

Microstepping is set to 1:8

This combination can provide high torque and high speed controlling.

Limit switch Protection

X, Y, Z axis Limit switches anti-crash function, once limit switch is triggered, the machine will
automatically drive back 5 mm and enter emergency stop mode, prevent crash accident. You
can press ESTOP button on Handwheel or switch HC/PC button on control box to back to
normal

If you find there is noise come out to trigger limit switch, you can setup debouncing/ noise
rejection inside the general configuration:
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General Logic Configuration |

G20.G21 Contral-
I~ Lock DRO' to setup units
-~ Tool Change
&' |gnore Tool Change
™ Stop Spindle. Wit for Cycle Start,
" AutoT ool Changsr
—Angular Properties -
Unchecked for Linear
W Afuis is Angular

¥ B-wis iz Angular
[V Coduis iz Angular

I Parn End or M30 or Fewind

[ Tum off all outputs
[~ E-Stop the spstem
I | ¥ Perfom G321

™ FRemove Tool Offset
¥ Radius Comp Off
¥ Tum 0 Spindle

MO Contral
W Stop on M1 Command

-Serial Output-

ComPort B ﬁ“ B audR ate | 9600

* 3Bit15top ( 7Bit2-5top
- Program Salety

| I Program Safety Lockout
\This disables program translation while the
Extemal Activation #1 input is activated

Editor Shuttle ‘wheel Setling
GCode Editor Browss Shuttle Accel
|WinNT WNatepad exe |025 Seconds
. Sharlup Modals i~ General Configuration

W Use Init String on ALL "Resets”
Initialization Sking

|GA0 M1000
tation Mode
* Constant¥elocity  Exact Stop
~ Distance Mode I Mode:

@ Ahsolute © Inc | O Absclute & Inc

- Active Plane of Mavement
W owy CYEZ O REZ

—~Jog Increments in Cycle Mode

Position 1 |1

Uze 993 to oo

indicate a I—
Continous Jog 1

selection, |01
0.01

0.001
Piosition 10 {0.0007

7 Ziz 250D on Output #6

¥ Home Sw. Safety
Look&head W Lines

T~ lgnore M calls while loading
W3- Execute after Block
UDP Pendent Control

Run Macro Pump
ChargePump Onin EStop
Persistent Jog Mode.
FeedOverRide Persist

Mo System Menu in Mach3
Use key Clicks

Home Slave with Master Auis
Include TLO in Z from G31
¥ Lock Rapid FRO to Feed FRO

i | i e o

I~ Rotational

I Fot 360 mllover
I Ang Shott Raot on GO
¥ Rotatianal oft Limits

[~ Sereen Contral

I Hi-Res Screens

W Bored DRO's and Graphics
¥ Auto Screen Enlage

[¥ Flash Enors and comments.

Inputs Signal Debouncing/Moise 1ejection-

Debourice Intervat|s

Index Debounce Js

x dlus

I” Disable Gouge/Concavity Checks

™ GO4 Dwel irims

I~ Use'watchDogs

I Debug This Run

¥ Enhanced Puking

I™ Allow wave Files

I Allow Spesch

I SetCharge Pump to Bkhz - Laser Stndby
I~ Use OUTPUT20 as Dwell Trigger

™ MoFRO on Qusue

10 Turn Manual Spindle Incr.
10 Spindle 0% increment

1~ £ Contral
I Plasma Mode

I~ ¥ Dist Tolerance ]180 Units..

I~ G100 Adaptive MubsCy

I StopCY onvangles > |0 Degrees
|~ fuis DRO Froperties

™ Tool Selections Persistent.

¥ Optional Offset Save

¥ Persistent Offsets

W Persistert DROs

[T Copy G54 from G53.253 on startup

oK

Water cooling terminal

The water cooling terminal provides 12VDC 0.8A power to drive the water pump and fan.

Connection as follow:

Output Relay (OUT 1)

Output relay is a 3A 110/220V AC relay.
On the main board there is a 3PIN socket JX

1% pin and 2™ pin is relay NC normal close and 2™ pin to 3" pin is NO normal open.

Default factory will plug to NO.

Related parallel port is pin number is PIN 1

Signal is active high to trigger the relay

MIB Instruments Ltd. 2013
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Application Tutorial

Basic control in MACH3

Gcode import:
1) At file-> Load Gcode
2) Make sure that the machine is in origin position; you can use handwheel or keyboard to
move the unit to correct X, Y, Z position. And then press ZERO to zero the X, Y, Z and 4
position
L i

sttings (Alt-6) i Diagnostics (AltT) JMill-bGlﬁ G1 G17 G40 G21 ©94 G54 G

3) Press Cycle Start button to start the G code

- Edit G Code Rewind Ctrl-W
Recent File Single BLK Alt-N | W
J Close G-Code | Reverse Run -
Feed Hold Load G-Code

“Spc> Block Delete -
__SetNextLine | M1 Optional Stop__| WM
T ““"“'R g Flood CtrlE | @

un From Here | [Dwell | llcv mose

[ Reset | =
Reset Z fnhibit

4) If you find there is any problem, you can then press Stop, and then press GOTO ZERO button.
Press Rewind, and press Cycle Start to restart again

5) In between engraving procedure, you can set the feed rate to control the machine speed
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Swizards | _ atmsenyt  J)| [Toou

| 7 FeedRate

6) If you find that there is some losing step, you can set lower feed rate or lower acceleration in
Motor tuning.

How To generate G Code From 3D graphics

There is lot of software can do this. (Below software as tutorial reference only)

- MASTERCAM http://www.mastercam.com/
- LAZYCAM http://www.machsupport.com/

- CAMBAM http://www.cambam.info/

- Skeinforge http://fabmetheus.crsndoo.com/

How To generate G Code From photo

There is some software to do this: (Below software as tutorial reference only)
- PhotoVcarve  http://www.vectric.com/products/photovcarve.html

Reference graph from PhotoVcarve:
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How To make prototype PCB

There is some software to do this: (Below software as tutorial reference only)
- CopperCam  http://www.galaad.net/coppercam-eng.html

Reference graph from Copper Cam:

You will need a gerber file then you can route a prototype PCB

How To convert CNC to 3D printer

1) You will need to purchase a 3D printer extruder and 3D printer heating controlling M3D from
us.

2) Replace the spindle motor by extruder

3) Use skeinforge to convert 3d graphic to g code

4) Import G code to MACH3

5) And then you can build like this:
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You can download or check the detail in our website www.mib-tech.com

Frequency Asked Question

Limit Switch is triggered in noise:
You can setup the debouncing and noise rejection in general configuration of MACH3
Please check the topic “Limit Switch Protection”

Stepper motor is not moving:

1) Check the cable of the stepper motor

2) Check the parallel port

3) Power off

4) Plug and unplug the cable for few times to remove eroded particle.

Machine X, Y, Z will move without controlling:

1) For 800W AC spindle motor type, please check all cable connector nut is screw tightly.
We used shielding cable for critical part, if not screw the nut tightly, shielding will lose it’s
usage

2) Electricity must have ground line

Stepper motor move wobbling:

1) Engraving material is too hard or too depth on each engraving step
2) Check the cable of the stepper motor

3) Check the parallel port

4) Power off

5) Plug and unplug the cable for few times to remove eroded particle.
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Spindle motor is not moving:
1) Check the cable of the spindle motor
2) If you are authorized electronic engineer or technician, you can follow the below
instruction:
a) Unplug the electricity cable
b) Open the controller case
c) Check that there are 3 fuses on the main board, 1.54, and 2 pcs 10A.
d) Replace the melted fuse
e) Double check is there obstacle or loosing socket and cable inside the controller box.
f)  Follow the FIRST INSTALLATION instruction and try again.

3) Spindle motor is consuming part; there is a carbon brush replacement. Power off,
Remove the spindle motor, unscrew the spindle motor, and replace the carbon brush.

Mach3 can’t control the machine:

1) Follow the instruction of MACH3 setup again.

2) Your parallel port setting is not in ECP mode, please set the parallel port to ECP mode in
BIOS setup

3) You are using USB to parallel port adapter: It is not supported to use USB converter, or
you can try to purchase “smoothstepper” converter from third party

4) The parallel port socket is eroded, plug and unplug few times and try.

5) Can change a new parallel port cable and try again

6) Uninstall the MACH3 and install again

*Detail can check the forum of MACH at www.machsupport.com

How to convert CAD drawing to G code?
There is lot of software can do that, MASTERCAM, LAZYCAM, VCARVE, etc.
Detail can check http://www.machsupport.com/ there is a detail support video tutorial.

Using Mach3, the stepper motor direction reversed and move wobbling:

1) Follow the instruction of MACH3 setup again.

2) Don’t power the computer during the MACH3 software is not closed, non-properly close
the MACH3 software may lose the setup in MACH3

Memory is missing:
1) Try again save and load instruction
2) User may press save to the memory region accidently, and deleted the original memory

Hand controller can’t power on:
1) Make sure you have plugged the cable to main controller box
2) Follow the step on “Can’t power on the controller box”

Routing dimension and scale is not right
1) Please check that you are choosing “MM” or “INCH” in MACH3
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2) Check the cable of X, Y, Z and parallel port.
3) Power off
4) Plug and unplug the cable for few times to remove eroded particle.

Always show ESTOP or Emergency Stop

1) Please check the limit switch is triggered or always pressed, if yes, please move the
machine to non-pressing mode.

2) If you are using PC mode, please check that hand controller is showing “ESTOP”, if yes,
press “ESTOP” to cancel And in MACH software press “EMERGENCY’ back to normal

3) If you are using Hand Controller mode, please check that hand controller is showing
“ESTOP”, if yes, press “ESTOP” to cancel

Can’t power on the controller box
1) Please check the electricity is plugged
If you are authorized electronic engineer or technician, you can follow the below
instruction:
1) Unplug the electricity cable
2) Open the controller case
3) Check that there are 3 fuses on the main board, 1.54, and 2 pcs 10A.
4) Replace the melted fuse
5) Double check is there obstacle or loosing socket and cable inside the controller box.
6) Follow the FIRST INSTALLATION instruction and try again.

Can use third-party hand wheel or use this hand wheel on other machine?
No. This system is self-developed, and not compatible with other branch of machine,

Why memory load time will be more than the actual saving time?
The system will re-calculate the motion, so normally will take 5% to 8% time more than actual
For example, a 100s motion saving, loading may need around 108s.
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Appendix

Third Party Development Information:

Parallel Port Pin Assignment:
Step and Pulse should be 5us width or more

13020020000 (® @ 6

ol O e e, W PR NP s
{ | \ .
; i 5--_] |, .‘%_.-"I |_‘H3.. | I'\_\_?__.". II" _:!'___.II

. Tl

2924292221209 18

b %,
= N i N N . .i"‘-.
817161514

Pin Function Input /Output
1 Main Motor Enable (Reserved) Input
2 X Stepper Motor Pulse Input
3 X Stepper Motor Direction Input
4 Y Stepper Motor Pulse Input
5 Y Stepper Motor Direction Input
6 Z Stepper Motor Pulse Input
7 Z Stepper Motor Direction Input
8 A/4th Stepper Motor Pulse Input
9 A/4th Stepper Motor Direction Input
10 Emergency Stop Output
11 Y Limit Switch Output
12 Z Limit Switch Output
13 Auto Check Input
14 Enable Input
15 X Limit Switch Output
16 B/5th Stepper Motor Pulse Input
17 B/5th Stepper Motor Direction Input
18 to 25 Ground -
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