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Simple Description
(English)
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Chapter 1 [@NEIgULEN,

» 1.1 Simply Introduction
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USBMACH3V1.0X is designed by our Studio,it is a CNC system based mach3.You

do not need to add other Hardware, and you can complete the signal conversion from the
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G-code to the movement of the stepper motor drive control. This card is compatible with most
stepper drives and servo drives. And it is perfect weapon to replace mach3 parallel interface

board.

P 1.2 Requirements of Computer

Basic Configuration:
1) CPU: 1GHz;
2) Memory: 512MB
3) 500MB Available disk space
4) USB 2.0
Recommended configuration:
1) CPU: 2GHz Dual Core;
2) Memory: 2GB;
3) 1G Available disk space

4) USB 2.0
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1.3 appearance and size of poduct

M 1. 5V General input

interface, there are 12
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intotal, opto-isolated,
10v maximum
acceptable level.

B 2. 12V General input

interface, there are 8

intotal, opto-isolated,
20V maximum acceptable level.

B 3. Low 8 10 outputs, opto-isolated;

B 4. Power input in 12~36VDC; Attention please at the picture Below.It shows you the

“+”and the “-” of the POWER input port.

B 5. 2 Relays output port;

B 6. High 8 10 outputs, opto-isolated;
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B 7. 5axis stepper driver signal output, High speed opto-isolated;
B 8. The board Size is 153*92mm

B 9. using FPGA as a Hardware Interpolation algorithm device;

O T 481deyd

B 10. Using ARM7 of ATMEL as a Master and communication Chip;
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Figure 1-1. Product Outline
See as Figure 1-1, Product size is 153.3*92.3mm, Product positioning holes size is
145.6*84.6mm.
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Figure 1-3. Closeup 1 Master chip
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P 1.4 Notes and Cautions
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T Prohibits the rain, boards for high-performance precision equipment, rain can
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cause short-circuit
- A CAUTION WARNING, various wiring in strict accordance with installation

Description document specification

. A High risk, boards need to stay away from high-pressure.




AR HLA AT K 28 7] A PR E0™ i 44

Chapter 2 el [lo REEEIEES

» 2.1 Electrical parameters

A. System input voltage: 15~36V;

B. Operating voltage of input interface: 5V/12V;
C. Operating voltage of output interface: 5V;

D. stepper motor control signal output voltage: 5V;

A NOTE: The marked as 15 ~ 36IN is input interface, you should connected correctly,

»2.2 Functions and define of each module
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[BV NI m 5 1S N4 B NG 17 W8 16 110 1111 112 0|2V 173 11+ W8 Wi W7 N1 19 10 ov] [ [O8 07 06 05 C" 0403 02 0T 5V] _

Figure 2-1. % Dy g e S

B A)USB PORT, This interface is connected to the computer through a USB line.You can
6
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use the software mach3 to control this board, Note that you should use a USB2.0 cable
with shielding and ferrite core,and cable length should be not more than 2 meters.

B B) 5V General INPUT PORT, see as Figure 2-2,it is defined as 5V. IN1. IN2. IN3.
IN4. IN5. IN6. IN7. IN8.IN9. IN10. IN11, IN12. GND from left to right, The interface

uses opto-isolated, using common positive input,5V is used as the common Port. Wiring

methods see as Figure 2-2.
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CoM  yCe NO ¢ COM

Figure 2-2. normal Tact limit switch connection

B C) 12 V General INPUT PORT, see as Figure 2-3 ,it is defined as 12V, IN13. IN14,
IN15. IN16. IN17. IN18. IN19. IN20. GND from left to right, The interface uses
opto-isolated, using common positive input,5V is used as the common Port. Wiring

methods see as Figure 2-2. Can also be used with 3-wire sensor switch. See as figure2-3.
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Figure 2-3. Inductive limit switch connection

B D) Low 8 General 10 output interface, see as Figure 2-1, Internal structure show as
Figure 2-4. If you need to have a greater output current drive capability (More than
2MA) Recommended to use 5V as the output common, then the port can get enough

current when it is pulled down.

VCC5
RO2
103
toisolatorl
RO1 2 0P
—_—N N OUTX
SH ¥ 5; E
GND1 GND

Figure 2-4. General 10 output interface internal structure
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B E) Yellow terminals is the power input, 15~36VDC, See as the Figure 2-5.

Figure 2-5. The correct Positive and negative connection of power supply

B F)2 Relay Output, Relay R1 and R2 are set as O17 and O18 in mach3, Each relay’s 3
Terminal are CLOSE\COM\OPEN from up to down, see as Figure 2-1.

B G)12V Power QOutput, it can supply 12V equipment.
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B H) High 8 General 10 output interface, see as Figure 2-1, Internal structure show as
Figure 2-4. If you need to have a greater output current drive capability (More than
2MA) Recommended to use 5V as the output common, then the port can get enough
current when it is pulled down.. Spindle PWM speed fixed at O16. It can not be set to
other port. You can adjust the output PWM waveform via software.

B L) 5-axis stepper motor control signal output, defined as CK+\CK-\DIR+\DIR-.There are
positive pulse, negative pulse, positive direction, negative direction. These port are
common positive connection.Therefore, on the board of CK + and DIR + are linked
together to 5V. So this board does not support the common negative connection. Wiring
method refer to Figure 2-5.This card doesn’t have EN signal, Most drives on sale should
not connected to the EN signal. It is defined as X \ Y\ Z\ A\ B channel from left to right,

see as Figure 2-1.
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Microstep Driver
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Figure 2-6.  Stepper motor driver connection method
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Chapter 3 BlOiWEIER I EUET )

3.1 MACHS3 Install

When you purchase our product, we will supply a CD-ROM, which contains the MACH3
installation, registration, and USB plug-ins. See as Figure 3-1.

TE@ e
el d = S FFF

( = |.a DDREAM.dII
r Mach3. 04 B 344, 45 1.0.0.1
| DDREAM LISBMACH3 PLUGIM

| Mach3Version3. 043,066
- Setup Application

uolye|eisu| a1emyos € da1deyn

Figure 3-1.CD-ROM Screenshot

Mach3Version 3,043,066
) ] ] ) &= =) Setup Application
First run the installation Mach3Version3.043.066 - . Into the

first page. See as Figure 3-2.
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W¥elcome

Welcome to the installer for Mach3 Version:
3. 043 0BE.

It 15 strongly recommended that gou exit all
Windows progzrams before contimming with this
installation.

If wou have any other program= running, please
click Cancel, cloze the programs, and run this

setup agaln.

Otherwise, cliclk Hext to continue.

. Back I Hext > I [ Cancel ]

Figure 3-2. MACH3 installation process 1
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Click Next and then enter the page shown in Figure 3-3.

License and Liability Agreement
Pleaze read the following licensze and liability agreement car

|-—— Hotice of Liability —— Fﬂ
In .

/It 15 the nature of all machine tools that they are dangerous devices.
jorder to be permitted to
jrun Mach3 on any machine you must agree to the following:

I agree that no one other than the owner of this machine will be, under

lany circumstances, responsible for the operation, safety, and use of this
machine. I agree there 135 no situation under which I would conszider

|hrtSoft or any of its distributers to be respomsible for any losses,

|damages, or other misfortunes suffered through the use of this program. I
lunderstand that software iz wery complex, and though the authors make

lewery effort to achiewe a bug free enviromment, that I %ill hold no one
|other than myself responzible for mistakes, errors, material laoss, M

{g:l I agree to the terms of this licensze agreement
D I do not agree to the termsz of thiz licensze agreement

[ < Back J I Haxt > I [ Cancel ]

Figure 3-3. MACH3 installation process 2

Select the consent agreement, click Next, See as Figure 3-4
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Installation Folder
Where would wou like Mach3 to be i1nstalled?

The =software will be installed in the folder listed below. 1t 1= recomendad
that wou usze the listed folder but wou are welcome to select a different
location, either type in a new path, or click Change to browse for an
existing folder.

Install Machd to:
C:\Mach3 | | Change. ..

Space required: 40.T7 ME

Space available on =zelected driwe: 14 64 GE

< Back ] I Heaxt > I [ Cancel

Figure 3-4. MACHS3 installation process 3

Select the installation path, click Next (it can be installed on any disk, and recommended to
install the C drive or the D drive) See as Figure 3-5
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Select Fackages
Pleaze zselect the program features that wyou want to install.

Program Features:

In=talls the Farallel Port Driwver.

Wizards Thiz i= not needed for external
ML = motlon control dewices.
: [ ] LazsCam [ 325 KB )

.. Soreen sets

Total space required: 40.7 ME

< Back ] I Haxt > I [ Cancel

Figure 3-5. MACHS3 installation process 4

Click Next until completion. Then restart the computer.
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» 3.2 MACH3 Registration

A

Copy the file MachlLic.dat in The CD-ROM to mach3 installation path (eg C :/ MACH3) .

P 3.3 USBPIlug-in installation

:ﬁ DDREAM.dI
3 l 1.0.0.1
Copy the file DDREAM.dII POREAITUSEHACEE LA 1 X -\Mach3\Plugns.

uole|eIsu] a1emyos
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Chapter 4 Bl jWEIERIRE

P 4.1 Open Software
Mill
@ thiE st
B Double-click the mach3mill i

Enter mach3 software. Pop-up the plug-in dialog box. See as Figure 4-1,

o

nRun (Ait-1) | MDI(AIt-2) | Tool Path (Alt-4) | Offsets (Alt5) | Settings (Alt-6) | Diagnostics (Alt7) |Mill->G15 GB0 G17 G40 G21 G0 (

Your system is showing more than one control device
Please pick the one you would like this profile to use.
* Normal Printer port Operation.
" DDREAM-USBMACH3-Plugin-—Ver-1.0a

" No Device

uolye|eisu| a1emyos € da1deyn

" No Device

" No Device

|No File Loaded.

[ Dont ask me this again

Edit G-Code F !
1St (™ T d
t'R’E I Recent File SINgE BLK AN T QuerRidden FRO %
Close G-Code Reverse Run | T00| _m o [Rapiq EE— 100 [
Load G-Code FRO
Hold e T
o> Block Delete | i , ﬁ l
Set Next Line M1 optionai stop |l FRO
:2 I Line Q Elood Ctrl-E 1. Auto Tool Zero | RF
-S>
] Run From Here [Pwell ] v mande | Remember | Return | Feedrate e

Figure 4-1.Plugin selection dialog

Choose our plugin DDREAM-USBMACH3-Plugin---Ver-1.0a. Then press OK. If you do not
want to the dialog box pop up again next time, you can select Don’t ask me this again. If
USBmach3 interface board is not properly connected, or other connection fails, the dialog
box in Figure 4-2 will appear, Please re-connected properly USBmach3 interface board or
contact sales.

15
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Your system is showing more than one control device
Please pick the one you would like this profile to use.

" Normal Printer
* DDREAM-USE #&EiaiEE Ver-1.0a
" No Device e

" No Device

" No Device

" Dont ask me this again OK

Figure 4-2. Not connected correctly

P2 Software Common settings
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B Motor operating parameters setting

" "Mach3 CNC Licensed To: MaoAt® = t¥onar
_. File WehliisW Function Cfg's View Wizards Operator PlugIn Contral Help
| SelectNative Units
——  Ports and Pins

| General Config. ..
System Hotkeys
Homing,/Limits
ToolPath

Slave Axis

Backlash

Fixtures....
ToolTable.....

Tool Path (Alt-4) | Offsets (Alt5) | Settings (Alt-6

Config Plugins
Spindle Pulleys..
Safe_7 Setup..
Save Settings..

File:lmu File Loaded.

Figure 4-3. Motor operating parameter setting menu entry
See as Figure 4-3.From submenu “motor tuning” of the menu “config” into the motor
parameter settings dialog. See as Figure 4-4.
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Axis Selection
Velodty
X - AXTS MOTOR MOVEMENT PROFILE

375 X Axis

@ 3375
=

£ 300 Y Axis

% 262.5
w

‘;L 225 Z Axis
% 187.5

£ 150 A Axis
=128
] T

o B Axis
> 375
i}

] 0.2 0.4 0.8 0.8 1 12 1.4 16 18 2 |
Time in Seconds
Accel — |
|
Velocity Acceleration Step Pulse  Dir Pulse ‘
Steps per In's or mm's per min.  in's or mm'ssec/sec Gs 1-5us 0-5
2000 | 120 |4 |0.010360?| 0 0 Cancel | oK |

Figure 4-4. Motor operating parameter settings dialog
The parameters are defined as follows:
Steps per: Pulse equivalent ,it is number of pulses required with axial movement 1mm, This
can be calculated by lead screw pitch and motor drive segment. Such as pitch 2.5mm,2-phase
motor 8 segments, Calculation method is 8*200/2.5=640,
Velocity: The speed is the axial velocity, Units is mm/s, Recommended settings 1500.
Acceleration: Units is mm/s2, Recommended settings 200.
Step Pulse: Minimum pulse width,Recommended settings 2.
Dir Pulse: Minimum width direction, Recommended settings 2.
Attention: The parameters for each axis is not necessarily the same, To select the axis,
and then set parameters. You should click “SAVE AXIS SETTINGS” After setting.
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B Port Settings

"Mach3 CNC Licensed To: MaoAt#

(olulyiis@ Function Cfg's Wizards

py  SelectNative Units 5 it 5) | Tool Path (Alt4) | Offsets (Alt5) | Settings (Alt
B

Mator Tuning
General Config. ..
System Hotkeys
Haoming,/Limits
ToolPath
Slave Axis
Backlash
Fixtures....
ToolTable
Caonfig Plugins
Spindle Pulleys..
safe_7 Setup..
Save Settings..

View Cperator  PlugIn Control  Help

FﬂE‘:lNﬂ File Loaded.

Edit (= Crdeal Rawind Ceel 0|
Figure 4-5. Port settings

| p—
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dialog box.

See as Figure 4-5, Click the sub-menu “ports and pins” of menu “Config” into Port Settings

Encoder /MPG =

Port Setup and Axis Selection |

I Spindle Setup
Motor Outputs I

=)
|

| Mill Optiens

Input Signals Output Signals

—~Fort #

IDxSTB Fort

Entry in Hex 0-9

|v Port Enable:

—Port #2—F—
[~ FPort Enable OR

IDxZTB Fort

Entry in Hex 0-9

—MaxHC Mode

[~ Max CL Mode enabled
[~ Max HC-10 Wawe Drive

Program restart

I~ Pins 2-9 as inp

—Restart if changed

[~ Sherline 1/2 Pulse mo

[~ ModBus InputOutput Supps
|~ ModBus Plugln Supported

[~ TCP Modbus support

| Ewent Driwen Serial Cm

Kernel Speed
(¢ 25000Hz
" BS000hz

(" 35000Hz ¢ 45000Hz
(" 75000hz ¢ 100khz

Hote: Software must be restarted and motors
kernel speed iz

" BO000hz

wmE | mE | EAw |

Figure 4-6. Port Settings dialog box

The sub-pages you need to set include “Motor Outputs”, “Input Signals”, “Output Signals”
and “Spindle Setup”.First Click to enter “Motor Outputs”. This page is to select the stepper
motor control pin. Because our usbmach3 interface board stepper motor signals are fixed, So
here only need to Select, no need to select the specific pin. See as Figure4-7
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X)
Encoder /MPG | Spindle Setup | Mill Options |
Port Setup and Axiz Selection Motor Outputs Input Signals I Output Signals
Signal Enabled ‘ Step Pin# Dir Pin# Dir LowActive | Step Low Ac... ‘ Step Port |Dir Port
¥ Axis f 1] 1] ' ' 1 1
¥ Axis ‘ i] 1] x ® 1 1
Z Axis ‘ 1] o] ' ' 1 i
A Axis ‘ [v] o] ' ' 1 1
B Axis ‘ 1] o] ' ' 1
C Axis ' [v] o] ' ' [v] o]
Spindle of o 0 x x o 0
wE | mE | mEw |

Figure 4-7. Stepper motor port settings dialog

Click “Input Signals” Into the input signal settings page. See as Figure4-8

18
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X
Encoder /MEG s I Spindle Setup I Mill Options I
Fort Setup and Axis Selection l Motor Outputs Input Signals I Output Signals
Signal Enabled Port # | Pin Number | Active Low | Emulated | Hotkey | -~
X4+ of 1 1 4 4 0 3
X of 1 2 * x 0
% Home of 1 3 *® x 0
Y ++ wf 1 4 w 4 0
= wf 1 5 W b4 0
¥ Home wf 1 & W 4 0
7 ++ wf 1 7 w 4 0
me of 1 8 ® 4 o
Z Home & 1 i) 4 4 i)
A ++ ar 1 o 4 a o [v]
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be
Automated Setup of Inputsl
wE | mm | mAw |

Figure 4-8. 10 Input Settings dialog box
Here you can configure according to your actual needs the corresponding function. Optional
Function include XYZAB5axis’s Upper and lower limit. XYZAB5axis’s HOME point.
PROBE. ESTOP, etc. The board has 20 input signals in total, Numbers followed 1-20,
Customers can choose according to their needs, in accordance with the pin numbers, define
the corresponding function.
Click “Output Signals” to enter the Output signal setting page. See as Figure 4-9
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X
Encoder /MEG s I Spindle Setup I Mill Options I
Fort Setup and Axis Selection l Motor Outputs l Input Signals Dutput Signals
Signal Enabled | Port # |Pin Number Active Low ~
Digit Trig of 2 1 i
Enable1 of 2 2 ¢ E
Enable2 of 2 3 i
Enable3 of 7 4 ¥
Enable4 of 2 5 ¥
Enables of 2 & n
Enables of 2 7 i
Output #1 of 2 8 n
Output £2 of 2 3 i
Output #3 of 2 [0 % [
Pins 2 -9, 1, 14, 16, and 1T are output pins. Hoe other pin
wE | mm | mAw |

Figure 4-9.  Output Signal Setup dialog
Note that the output signal number from 1-16. Because there is an overlap with the input
signal, We set output signals to the port 2.See as Figure4-9, PORT # All output signal is set to

2.Please put Output signal to the corresponding options as you need.

Click “Spindle Setup” switch to the spindle settings page. See as Figure4-10.
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Port Setup and Axis Selection
Encoder /MPG =

~Relay Control —
|~ Dizable Spindle Rel

Output Signal # =

Clockwise Output 1 ¥ Step/Dir Hato [~ Closed Loop Spindle Cont
CCH M4 Outpat o F iu_zs s ]1 i ]D.a

I Motor Outputs I
Spindle Setup

Input Signals

~Motor Control — 1 —Special Functions-

v Use Spindle Motor Outy | [ Use Spindle Feedback in Symc M
|~ P¥M Control

| Spindle Speed hAveragi

|FiMEasze Freq. iZUUU

~Flood Mist Contral

| Enabled BRegz |64 B4 -

Max ATIC Count IIESSD

~ModBuz Spindle - Use Step/Dir as

Ihlinimum FHM

welllelay Spind DOKH ll Seconds
|CCH Delay Spin DOWH Il Seconds

| Immediate Relay off before d

|~ Torch ¥olts Conts
| Torch Auto Of

|¥ Dizable Flood/Mist reflel ay | ]‘D_” : |

Mist Output |4—~ |3 General Farameters—————————~5pecial Options, Usually Off

Flood Output F r ;C'ﬁ' Uy Spi1.1 LE F— Peonis | HotWire Heat for T ;
Output Signal # = ECCW elaeio Ll r£_~ Seconds | Lazer Mode. fr

(atput Signals
Mill Options

wE | WM

ER® |

Figure 4-10. Spindle Settings dialog box
Here we can configure the spindle rotates CW. Reverse CCW. Mist. Flood pin, See as
Figure4-10, They have been configured as 1. 2. 3. 4. Corresponding to output#1l~output#4
in Figure4-11.output#1~output#6 in Output Signal Setup dialog can be Configured into these
4 signals. Here we note correspondence between 2 page. Please select “use spindle motor
output” if required PWM speed spindle.And select “ PWM Control”. Our PWM pin fixedly
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arranged on board OU

TPUT16 pin.

.ngine Configuration... Ports & Pins
Encoder /MEG s I Spindle Setup I Mill Options I
Fort Setup and Axis Selection ! Motor Outputs ! Input Signals Dutput Signals
Signal Enabled [Port = | Pin Number Active Low Iy
Enable5 ¥ 2 & o
Enables 4 2 7 4
Output #1 of 2 8 ¢ )
Output £2 of 7 3 ¥ 3
Output £3 of 2 10 ¥
Output £4 of 2 11 n
Output #5 of 2 12 i
outmut =5 < 2 ¥
Charge Pump nx 1 [u} 4
Charge Pump2 ' i ' M
Pins 2 -9, 1, 14, 16, and 1T are output pins. Hoe other pin
wE | mm | mAw |
Figure 4-11.  Spindle setting corresponds to the output configuration
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