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Functions and Features:

1. Completely support MACH3 software,

2. Support windows XP. WIN7, WIN8. WIN10, support 32 bit and 64 bit system,
and tablet PC,

3. Wide range external power supply voltage , 12 — 24V, and has preventing reverse
connection functione.

4. All the input signals are separated by photocouplers, can be connected to
Estop. Probe and Limit switchs. To make your computer safe.
5. 0-10V analog voltage output(photocoupler separated)
to Frequency converter, using to control the spindle speed.

6. PWM output is available(photocoupler separated,5V), can be used to
control the spindle speed controller that controlled by PWM.

7. Four output ports are available, can be connected to relay modules with
photocouplers, to control flood and mist etc.

, can be connected
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8. Can be connected to stepper motor drivers using common anode or common
cathode input connection.Note: stepper motor drivers should have

photocouplers for input.

9. Also provide 5 axis XH2.54-4P 2.54mm Socket Connector, make it is easy

to connect to the stepper motor drivers.

10, All the port names are printed on board,Easy to be used.

Funtion Wiring diagram:

BL-USBMach3 5 Axis Interface Board

IO—‘IOV Output, To Frequency Conventer I

2 2 _Jpwmoutput]
7 7

+

.
12-24vinputK”

GND
GND

In1-Estop
In2-Probe
In3-Limit

In4-Home
5Axis Connector

To Stepping Motor Drivers

In5-Reserve

3s|nd X-dX
11a X-ax
as|Nd A-dA
J1QA-AA
3s|nd Z-dZ
J1az-az
9s|nd V-dV
J1av-av

(@poue wo)d ) ASDd
(@poue wo) ) ASDd
(@poyiedwod) ANDDd

Wiring Sample For X Axis
Com Anode

BL-Ustach Stepping MotorDriver
Interface Board
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Note: Zn can be disconnected, It’ s alternative. So, there is no EN on screw-type
terminal .
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Notice: The settings bellow are base on that the interfaceboard and the stepper motor drivers are

connected with common anode.

Settings for MACH3:

A. Install MACH3 sofware and driver :

ﬂa ArtSoft - USA CNC Software Inc. Mach3 Setup b

Setup Finished

Eetup hes finishadinstsling Machd onyour computer

Seup con perorm the lollowng achons:

[ Load Mach3 Driver
[l install Englizh \Wizards
[linstall LazyCam

T install »4dL's

Click Finish Io complete Setup

sHack Finish | Cancel

(1) Install MACH3 software: like the figure above, Normally install MACH3, untill the
firgure above appeared, don’t check the first checkbox (LoadMach3Driver), and the other

3 checkboxes can be not checked too, clik Finish done.

(2)~ copy all the files in folder “BL-USBMach3 driver and settings” , To MACH3 install folder,
and replace the old files.

After coping the setting files, the settings for MACH3 are done basically. And no need to set
mach3 software again that the way is shown bellow.

(3). Set the compatibility:
Use the mouse right click Mach3Mill icon, then click property:
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B. Run the software:
Plug USB cable to the interfaceboard, and run MACHS3 software, when this appear:

Mation Control Hardware Plugln sensed!! pes

Your system is showing more than one control
Please pick the one you would like this profile to
" Normal Printer port Operation.
® BL-UsbMach-V2.1
" No Device
" No Device

© No Device

Check UsbMach-V2.1.

C. Setting the Speed:

On MACH3 drop down menu, click PluginCtrol>BL-USBMach, and this interface will
appear:
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BL_UsbMach x

Kernel Speed (need to

rerun the software):
r ISKHZ Serial: 6932209157
C 45KHZ Ver:2.00
@ ASKHZ
© 100KHZ

Save Exit

You need to restart the Mach3 software to make the new speed active.
If you don’t change the speed , normally it’s 65KHZ.

D. Configuring Mach3:
1. Use Config>Setup Units to choose MMs (see the figure bellow).

Set Default Units for Setup X

Units for Maotor Setup Dialog

@ Mhd's " Inches

2. Ports/Pins
Notice—After change the settings, you need to click the save botton !

(a) Motor Outputs: Configure like the figuer bellow.

Engine Configuraticn... Parts & Pins

x

Pt Setup and A Selection  Motor Outpats | input Signak | Gutput Signais | EncoderMPG's | Spindle Setup | M3 Options

|
|
|
‘ Signal Enabled Step Fin® | Dir P Dar LowhActive | Step Low Act | Step Port § Dir Port

: F [ [
¥ Auis o o 1
o L of
¥ B o o 1 1
IC3 o of
[} T Auis o a 1 1
| o of
| s o a 1 1
of « o
1 B Axis o a | 1
| — w w x
| C Ais o Q [+] ]
| . | o o
Spindle o o 1 1

= we s

Here you no need to fill the StepPin and DirPin.

DirLowActive—Use to change the turning direction of the stepper motor.

StepLowActive---check it when connect stepper motor drivers using common anode; and
don’t check when using common cathode.
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Note: the turning direction of the stepper motor is relate to the wiring way that the stepper motor
and the driver is connected with, if the direction is not right, you can also change the wiring way
(just change A B phase ).

It is suggested to use common anode to connect the stepper motor driver.

(b)+ InputSignals: Configure like the figuer bellow.

| Engine Configuration... Ports & Pins =

Port Setup and Axis Selection | Motor Dutputs Input Signals |0u1pur shgnals | EncodersMPG's | spindle setup | Wil Options |

Signal Enabled Port # [P'n Number Active Low Emulated Hotiey |
s = - s 2 : s - |
= | 12 < x o
XHome | EE! L g L lo
[ [ e | " |12 L ¥ o
| ¥ - i"‘ 1 12 o ¥ o
¥ Home . ¥ ¥ o
| b | 12 & x o
| e | " 12 o w 7
| [zHome | o o ¥ ¥ o
| | o 0 ¥ b 0
| 3 T i = w » i b
l Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this
1 Automated Setup of Inputs |
|
]
e || = | mmwe
| Engine Configuration... Ports & Pins x

Port Setup and Axks Selection | Motor Outputs Input Signals | Dutput Skgnals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled Part # | Pin Number Active Low Emulated | Hatkey | £
inq.)u.t = % = 5 ¥ r = A
Input #4 | D a ¥ r 0
Probe i 1 11 L " (4]
Index ik 0 o r x o
| |umiowa 0 0 L L4 0
Fstop £ 1 10 o L o
| THE On |x o a L x o
| THC Up L 0 o L L o
| THCDown | ¥ ) 0 r x o
| |ommrigsr |® o a L4 L4 0
| P T e 13 - w w T
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this
|
i Automated Setup of Inputs [
|
|

we || omm mEn |

Here 10, 11. 12, 13. 15 respectively represent Inl. In2. In3. In4. In5 on the interface board.
You can use any input for the the same input signal. For example, for X++, if you fill 12, that
means you use IN3, if you fill 13, that means you use IN4 for X++.
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(¢)+ Output signals: Configure like the figuer bellow .

Engine Configuration... Ports & Pins B

Part Setup and Axis Selection | Matar Outputs | Input Signals Output Signals | Encader/MPG's | Spindie Setup | Mill Options

Signal | Enabled Port & | Pin Number Active Low i
Digit Trig I o la w
Enablel |« 0 0 ]
Enabiez | 0 0 L4
| [Enables = o o ¥
B |* b o n
Enables |\x 0 il ¥
| Enabic6 | 0 0 r
| Output #1 i o o b
| Dutput #2 | ] o <
| Output #3 |€ o 0 <
| Output #4 < 0 o o 5
| Fins 2 -9, 1, 14, 16, and 17 are output pins. No ather pin numbers should be
|
]

we || mm i R |
Enablel: enable the stepper motor driver. If you check it , When the “Reset” button flash,
it will disable the stepper motor driver. If you don’t need this function ,then don’t check it.
Output #1. Output #2. Output #3. Output #4 are 4 Outputs. If configure like the figure above,
when it act ,it’s voltage will be low, or it will be high. If wou check the ‘ActiveLow’, they will

behave opposite.

(5). Spindle Steup: Configure like the figuer bellow.

Engine Configuration... Ports & Fins ®

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

Relay Control Matar Control Special Functions

I Disable spindie Relays ¥ Use spindle Motor Qutput | [ Use Spindle Feedback in Sync Modes

Clockwise output # |1 ¥ :g”fg_ml\f‘"’t' ™ Closed Loop Spindle Contral

cow () Output # ’2: R pfoss 1 i o [o3
Output Signal #'s 1-8 [¥ spindle Speed Averaging

PWIBase Freq. |10

= Minimum ()
I Disable Flond/Mist relays palay [ﬁ_ %
Mist Output# |4 0 - General —Special Options, Usually Off—

~Flood Mist Contral

e W Delay Spin UP 1 —
Flood  Output# |3 |o : SECOnEs ™ HotWire Heat for log
Output Signal #51-5 LW Deloy Spiilt 1 Seconds | | acer Mode, freq |
~ModBus Spindle - Use Step/Dir as well — CW Delay Spind DOWN I Seconds I Torch Vols Control
I~ Enabled Reg (B4  64-127 CCW Delay Spin DOWN |4 Seconds
Max ADC Count | 16380 [ Immediate Relay off before delay
we [ me | mew |

You can use PWM or 0-10V to control the spindle speed, But also need to set “spindle pulley”,
click config>spindlepulleys:

{Pulley Selection el
Current Pulley Min spead Max Speed Ratio
|Il;ulle\-' Mumber L _v_] |D P;_DSE ﬁ
[~ Reversed

MaxSpeed--- turns per Minute.
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3. Moto turning and Setup:

Mach3 steps per MM = Mach3 steps per rev X Motor revs per MM

e.g. If it moves SMM per rev, The motor is 1.8 degree per step, and the stepper motor driver is set

to 8 microstep, Then bellow is the refrence setting.
320=200*8/5

Axis Selection
X - AXIS MOTOR MOVEMENT PROFILE P
609375 Kaws |
544 36
4B75 ¥ Axis |
zaes |
1 4 dms |
0 Axs |
4 o5 05 o7 os oo i — = |
Time in Seconds
spindle |
ot
! elociy Acceleration Siep Pnls: i
Staps per In's or men's per meor G's 1-5us 0-5
;: |320 |1999.s [100 |n aisre (o carcl |
_ —._B ¥
— epsed  (UQOOOO 0o
OO Umtanan
Z Inhibit | ] Jog ONIOFF Crr Al | ]
+0.000 | Units/Rev

op. =Mach3Mmill

“Steps per” means steps per MM
The setting for the other asix is the same. Don’t forget to click the save button each time!

4. System Hotkeys Setup:

System Hotieys Setup a8
~Exdarnal Bublons - DEM Codes |
-Jog Hotkeys - Ti &
Seantode Scentode 139 SIEH Gady
38 == 37 i 5] (]
s |j3m Y= Jl4n Al 5 ”—
ol 5] o [ 1
e |33 A g | n o
 F — I
iU |fig? _asu- (g8 5 121 |
;s FM 3] 31 I
B | foR1 BV = lM5 _ I 1
=l 2 14 1 i

Setting the hotkey like above, Then you can use the hotkey on the keyboard to control the motor.
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5. Tool probe:

And you should set the ‘Gage Block Height’ on the ‘Offsets Alt5’ screen. When you Click the
button ‘Auto Tool Zero’, then it will probe.

For more instructions, please refer to the MACH3 manual.

6. MPG HandWheel connector:

MPG HandWheel Connector Terminal

( Axis SeIect)X——o °——(Axis Select)Y
(Axis Select) Z—@)  @—— (Axis Select)4
X1+—@ @ (Pulse)B
(Pulse)A —@ @—— X10
X100 ——@ °—— ( Axis Select)5
sv—@ @ GND

Note: The voltage for the handwheel is 5V.
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Here is the common hand wheel wiring sheet:
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Please just pay attention to this:
The OV(for the pulse). COM. ‘-’(for the light) all join together, and connect to GND on the
handwheel connector of he UsbMach interface board.

And join the +5V . ‘+’ together, and connect to 5V on the handwheel connector of the UsbMach
interface board.

And connect all the other terminal just according the name of the terminal pin.
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Settings on MACH3 for the handwheel:

All you need to do is just a check on the figure bellow:

Engine Configuration... Ports & Pins =

1 Port Setup and Asis Selection | Mator Qutputs | Input Signals| COutput Signals Encoder/MPG's | Spindle Se'tupl Ml Dptions!

Signal |Enabled A-Port# A-Fin # E-Parte B -Pin & Counts/Unit . | Velocity
Encoderl o o o 0 1.000000 100000000
kg
Encoder2 o o o o 1.000000 100.000000
Ik
Encoderd o o o o 1.000000 100.000000
Q o 1] 1.000000 100.000000
4] [} a 1.000000 100,000000
o o o 1.000000 100.000000
L " [
MPG #3 o o ] o 1.000000 100.000000
e i) il

Till now, If you turn the handwheel, the coordinate on the Mach3 software should change.

7~ Expand Inputs

You can also use the handwheel connector as inputs. So we have 9 more new Inputs:
IN6-IN14.

Note: Since this 9 inputs are not separated by photocouplers, so the rule for the usage
is: 1. just can connect to switchs. 2. can not input voltage or connect to other
common ground. 3. The wire can’t be too long. 4. so, dont use them as Limit. Home.
Probe as possible.

The figure bellow is the cross-references when use the handwheel connector as
inputs:
MPG Inputs cross-references

(Axisselect) X/IN6 |—@ @——In7/ (Axisselect)Y
(Axisselect)Z/IN8 |—@ @ ——1n9/ (Axisselect) 4
X1/IN10 | @ @ —In11/PulseB
PulseA/IN12 | —©@ @——In13/X10
X100/IN14 |—@ @ —NC/ (Axisselect) 5
sv—0 ©—GND




Here is the wiring diagram:

IN6 0 ~o—

IN8 0 ~o—
IN10 ~—

N2~ —

— - |n7
—~— |n9
—0 ] |n11

—o~ |n13
IN14[0~o0—

0006000
?°9%°%°

GND

The usage for IN6-IN14 is similar to IN1-INS5.

The Settings on MACH3 for the IN6-IN14:

As we say above, 10, 11. 12, 13 15 respectively represent Inl . In2. In3. In4. In5 on the interface
board. And here IN6-IN14 are respectively represented by 16-24.

Setting Like the diagram bellow:

Engine Configuration... Ports & Pins x
Port Setup and Axis Selection | Mator Outputs Input Signals |Output Signals | Encoder/MPG's | Spindle Setupi Mill Options!
Signal | Enabled Port # |Pin Number [Active Low Emulated | HotKey | 3
OEM Trig#1 | 1 16 4 ¥ 0
OEMTrig#2  |¥ 1 l17 < ¥ 0
OEMTrig#s  |¥ 1 118 < ¥ 0
OEM Trigea | 1 l1s £ L) 0
OoEMTrigas 1 |20 o ¥ 0
CEMTrig=s | ¥ 1 |21 o ¥ 0
cEMTriger |4 1 22 o ¥ 0
oM Triges  |¥ 1 23 & L 0
CEMTrig2g 4 1 |24 w 5
OEM Trig#io | ¥ 0 lo ¥ ¥ 0
e = = w | 4 = it
Pins 10-13 and 15 are inputs, Only these 5 pin numbers may be used on this
Automated Setup of Inputs

B w | EEw
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Quickly know the BL-UsbMach interface Board And the Software:

1. When you run the Mach3 software, at the begining, @ this button will flash,

you need to click it to make it stop flash, then you can run the software further.

2. If the UsbMach Board isn’t connected to the PC, then @ will flash all the

time. You can’t stop it by click the button. And the software won’t work too.

Sy etoms ) muess
3. If the UsbMach Board is connected, the status box will show this: mlStREsSTUsac Comecter

For many conditions there is message shown on this box.

On this coordinates shown box, if the coordinate of an axis

change, then the same asix on the interface Board will output pulse. If there is no any
coordinate change, then the interface Board won’t output any pulse.

5. if the MPG hand wheel works well, then turn the wheel, the coordinate On the coordinates
shown box should change too.

6. re——l s On this box, All the G code or M code can be inputed.

M code and the Outputs: M3—OUTI1. M4—OUT2. M8—OUT3. M7—OUT4. Also you
can change them too.

If you input M3 S8000, then 0-10V and PWM will work. M5 will shut off M3\M4, and the
0-10V and PWM will be shut off too.
And M9 will shut oft M7\M8.

7. Ifyoudon’t input 12-24V to the board, then IN1-IN5 | 0-10V and PWM won’t work. But the
other function still work.
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