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Mach4 Setup

Plugins

You will need to install a plugin with your UC100 or Ethernet Smooth Stepper.

UC100 plugin and manual
http://cncdrive.com/UC100.html

Ethernet Smooth Stepper plugin and manual

https://warp9td.com/index.php/gettingstarted/setting-up-the-smoothstepper-and-mach4

Importing a Profile

If you have bought a machine from us, we have a Mach4 profile for you to get started with. Please contact us if

you have not recieved such profile.

Select Profile

Current Profiles

0K

Create Profile
Copy Profile
Restore Backup

Delete Profile

Import Profile

Cancel
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Mach4 Setup

Configuring Mach4

Once your device’s plugins are installed, you will need to map the step and direction pins.
Devices must be connected to configure.

& Mach 4 - Hobby
File View  Configure Diagnostic Wizard Operator Help

Select Motion Dev... - - - -
ine Diagnostics Probing Offsets

Mach... E
Plugins... b Keyboard Inputs - Newfangled Solutions
PMC... Modbus - Mewfangled Solutions
Regfile - Newfangled Sclutions
Zero
FEEIETES Y ShuttlePro - Newfangled Solutions
All Axes
{Home) Zezrn Simulator - Newfangled Solutions
Zero UC100 - CNCDrive <«
A ESS - Warp9 Tech Design, Inc. <
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Mach4 Setup

Configuring ESS Plugin

Ethernet SmoothStepper (ES5) Configuration - Build 195

Info  General Motors Pins Config Input Signals Output Signals Homing

) Enter or select the [P Address of the mation controller E) Buffer Size (seconds, max of 0.5) ©) Plugin Frequency (Hz)

10.9.99 ~ 0.1800 40

D) Velocity FIFO Data Buffer

'Watch this buffer to make sure it does not run out of data

A) The motion controller's IP address will be 10.9.9.9 unless it was modified with the configurator.

B) Buffer Size defaults to 0.18 A smaller buffer size is more responsive to Feed Hold commands, but is more sensitive to the Velocity FIFO
running out of data if your computer bogs down. Increase the buffer size to prevent the Velocity FIFO from running out of data,
If you have received Velocity FIFO Ran Out of Data’ messages, you should restart Machd after modifying the buffer size.

C) The plugin frequency is typically left at 40 Hz. Higher frequencies will let Mach respond to events faster, but will also force your PC to
work harder to keep up (which is harder for slower computers to de).

D) This lets you choose to watch the Velocity FIFO, to make sure it does not Run Out of Data. We recommend you leave this checked,
Running out of data may cause you to lose steps, and may indicate your PC is doing other tasks instead of sufficiently servicing Machd.

If you get these messages regularly, you should take these actions, so your critical data can make it to the motion controller in time:
1) Increase your Buffer Size (above).
2) Disconnect your PC from the internct and shut off WiFi.
3) Shut down all ther programs on your PC.
4) Decrease your plugin Frequency to 30Hz or 20 Hz (sbove)
5) Visit Warp8TD.com and look at our FAQ Windows page to see how to optimize your PC further.
6) If your PC has less than 3 GB RAM (XP), 4GB RAM (Win7) or 8 GB RAM (Win10) you may want to increase your PC's RAM.

oK Cancel

Ethemet SmoothStepper (ESS) Configuration - Build 195

Info  Genersl Motors Pins Config Input Signals Output Signals  Homing

Axis Motors Settings: Step/Dir, Quadrature or CW/CCW Spindle Settings

L=z Mode: [PwWM -
Motor® |Step/Dir

Motor1 | Step/Dir Base Frequency (Hz): | 1000.00

Motor2 | Step/Dir D) Chose a Spindle Mode of:
; * Relay (chose this if you are not using a Spindle)
Motor3  Step/Dir ~Step/Dir
Motora Step/Dir - cweaw
Motor 5 Step/Dir * Quadrature

£) In the 'Qutput Signals' Tab, assign Aliases or Pins as appropriate for:

A Inthe ‘Output Signals' Tab, assign Aliases or Pins
*Spindle Motor(s)

for each Motor used

*Spindle On
B) In Mach Config -> Motors, set up the parameters * Spindle Fud
for each Motor used. Spindle Rev
€)In Mach Config -» Axis Mapping, Enable your axes
and assign Motors as Masters and/or slaves.
oK Cancel
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Mach4 Setup

Configuring ESS Plugin

Info. General

Ethemet SmoothStepper (ESS) Configuration - Build 195

Motors Pins Config  Input Signals  Output Signals Homing

) Set the pins active high (Red Arrow Up) or active low (Green Arrow Down).

Port 2 Pins 2-9 Direction

B) Give the Pins you are using an Alias (name), if desired.

®inputs O Outputs Using an Alias will make it much easier to remember which pins do what.

Port 3 Pins 2-9 Direction €) Assign noise filtering for each input pin, if desired (see the 'Info’ tab more details).

®inputs  OOUPUES by pinc are shways enabled, only Signals can be enabled or disabled.

Connect pins to signals of your choosing on the ‘Input Signals' and 'Output Signals' tabs.
Direction | Active: Low / High | Alias {optional) Noise Filtering (us)
Port1-Pin1 Out £ SpindlePWM
Port1-Pin2 Out L Spindle Relay for M3
Port1-Pin3 Out F
Port1-Pind. Out L P -
Port1-Pin5 Out T e
Port1-Pin6 Out £ L —
Port1-Pin7 Out T R p—
Port1-Ping Out & zp
Port1-Pind Out T T
Port1-Pin10 In T 000
Port1-Pin11 In T 0.00
oK Cancel

Info. General

Ethernet SmoothStepper (ES5) Configuration - Build 195

Motors Pins Config Input Signals  Qutput Signals Homing

£) When you enable an input signal here, it will automatically be enzbled and mapped into Mach.

B) An Input Pin (or Alias) may be assigned to multiple Input Signals.

Enable | Mach Mapping Mapped Pin

EStop

ESS Port1-Pin10

Motion Inhibit

Limit Override

Motor 0 ++

Motor 1 ++

Motor 2 ++

Motor 3 ++

Motor 4 ++

Motor 5 ++

Motor 0 -

Motor 1--

Motor 2 --

Motor 3 -

Motor 4 -

Motor 5 --

Motor 0 Home

ESS Home Switches.

Motor 1 Home

ESS Home Switches.

Motor 2 Home

ESS Home Switches.

Motor 2 Home

Mator 4 Home

MR A A & B% B0 N N K B N N K K KKK

oK Cancel
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Mach4 Setup

Configuring ESS Plugin

Ethemet SmaothStepper (ESS) Configuration - Build 195 X

Info  General Motors Pins Config Input Signals Output Signals  Homing

A) An Output Pin (or Alias) may only be assigned to a single Qutput Signal.

B) An Qutput Signal may have up to 3 Output Pins (or Aliases) assigned to it:

*When enabled in this window, only 'Mapped Pin1’ will be enabled and mapped into Mach,
**Mapped Pin2' and ‘Mapped Pin3' will still receive the same Output Signal as ‘Mapped PinT’, but will not be referenced in Mach,
Enable | Mach Mapping|  Pin1 Mapping Pin2 Mapping Pin3 Mapping &

Motor 0 Step of ESS-only  |xp

Motor 0 Dir o ESS-only  |xd

Motor 1 Step of ESS-only  yp

Motor 1 Dir o ESS-only  yd

Motor 2 Step of ESS-only  |zp

Motor 2 Dir o ESS-only  |zd

Spindle Motor PWM o ESS-only | Spindle PWM

Spindle Motor Dir x ESS-only

Spindle On 1 4

Spindle Fwd of EsS Spindle Relay for M3

Spindle Rev 1 4

Is Moving x ESS-only

XY Feed Rate PWM W ESS-only

Charge Pump of ESS-only | Charge Pump

Ethemet SmoothStepper (ESS) Configuration - Build 195 X

Info  General Motors Pins Config Input Signals Output Signals Homing

A) Homing is enabled for a Motor 'N', when the ‘Input Signals' tab has:
*'Motor N Home' Enabled with a green check.
**Motor N Home' has an assigned "Mapped Pin'.
E) If you have encoders with an index pulse, you may enable homing to a moter index by:
* Place 2 green check in ‘Enable Homing To Motor Index'
* Make sure that the index signal is enabled for that Motor.
Home Pin Enable Index Pin Approach Backoff
lAutomatically Populated from Homing To |[Automatically Populated from  Velocity Velocity
‘Input Signals” tab) Motor Index ‘Input Signals® tab) (units/min) (units/min)
Motor 0 Home Switches w 200 1.0
Motor 1 Home Switches 4 200 1.0
Motor 2 Home Switches wn 200 1.0
Motor 3 L 4 10 10
Motor 4 L 4 10 10
Motor 5 4 10 10
oK Cancel
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Mach4 Setup

Configuring UC100 Plugin

www.automationtechnologiesinc.com

B UC100 Diagnostics

Error:

0

Pin states Status Setup  Step/Dir settings  Spindle settings
Port #1
M 10wt M 10.np.
[T 2.0ut B 1i.inp.
[T 3.0ut M 12inp
[ 4.0ut [ 13.Inp.
[T 5 0ut. B 14.0ut
[ 6. 0ut. M 15.np.
[T 7.0ut [~ 16.Out.
[T 2 0ut. [T 17.0ut.
[T 8.0ut
Windows Always On Top Close
UC100 Connected!
B UC100 Diagnostics
Pin states Status  Setup  Step/Dirsettings Spindle settings
Motor pos: 0 B e
Motorl pos: 0 ™ Run
Motor2 pos: 0 [~ Jog
Motor3 pos: 0 I Duwell
Meotord pos: 0 M Home
Motor3 pos: 0 N Probe
B Estop
[T Softlimit
Communication [T Hardlimit
B

Windows Always On Top

UC100 Connected!

Sync. Thread

Close

Automation Technologies Inc



Mach4 Setup

Configuring UC100 Plugin

B | UC100 Diagnostics 4

Pinstates Status Setup  Step/Dirsettings Spindle settings

Max step rate: 100kHz b

Buffer size: 30ms ~

[CJTHC UP/DOWN control if DWELL active

Windows Always On Top Close

UC100 Connected!

B UC100 Diagnostics >

Pin states Status Setup  Step/Dirsettings  Spindle settings

Step pin - Neg. Dir pin Meg.

Motor0 [Pind |0 |Pin5s  ~|O

Motor 1 | Pin 6 ~|O |Pin7 ~|O

Motor2 [Pin8  v|[]|[Pins  ~|[J

I'\-"Iotor3| V||:|| V|D

M0t0r4| V||:|| V||:|

Motor5| v||:|| v||:|
Windows Always On Top Close

UC100 Connected!

www.automationtechnologiesinc.com Automation Technologies Inc



Mach4 Setup

Configuring UC100 Plugin

B | UC100 Diagnostics 4

Pin states Status Setup  Step/Dirsettings Spindle settings

Spindle PWM pin: Neg.
Spindle PWM frequency:
Spindle index prescale: I:l

Windows Always On Top Close

UC100 Connected!

Once you map your pins from the UC100, you need to assign the pins in Mach config.

& Mach 4 - Hobby
File VWiew Configure Diagnostic
Select Motion Dev... b
Mach...
Plugins... »

PMC...
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Mach4 Setup

Configuring Mach4(con't)

This is the first tab of the configuration. If you are just getting started, it’s best to leave this page alone.

Mach Configuration
General Plugine Motors Asis Mapping Homing/SoftLimits Input Signals  Output Signals MPGs  Tools  Spindle Tool Path
Default Modes General

Machine Setup Units Arc Center Mode Delays (secs) G code file extensions
@inch  OMetic (O Absalute Coolant Delay: | 1.000001 .tap; ".nc |
Control Mode Q) s Mist Delay: | 1.000001 G code file editor

i U] FeedMoe Jogncrements (0= disabl)
() Per Rev. -
Units Mode @p Position 1 | 1 Misc.
er Min.
@inch O Metric 01 [include Comments In Messages?
Active Plane 001 [ Deref Axes In E-Stop?

Traverse Mode @®xy Ovz Oxz 2001 [ Cycle Stop Is Controlled Stop?

@ Rapid () Feed . Use Advanced GUI Contrels?
Cycle Retract 0.0001 [] Feed Hold Stops Spinclle?

Mation Mode @ Initial Z 1 [ Exiting Feed Hold Restores Spindle?
®) Constant Velocity () Rapid Plane o1 Profile Backups:
() Exact Stop

Spindle Mode 0.01 Lock Ahead Lines

Distance Mode @ Const. RPM 0.001 E \
Qiint O Const. Surface Position 10[ 0.0001 Rotery Axes
O Incremental o

Initialization Codes SETVN Range ] A Rollover
1B Reollover
Start:| 500 ¢ Rollover
End:| 548
oK Cancel Apply
You will have to enable the hardware plugin that you plan on using.
Mach Cenfiguration
General Plugins  Motors Axis Mapping Homing/SoftLimits Input Signals  OQutput Signals
Enabled Description ’ Version
1 | of Core - Newfangled Solutions 4.2.0.3481
2 | of Keyboard Inputs - Newfangled Solutions  4.2.0.3481
3 | of LUA - Newfangled Selutions 4.2.0.3481
4 | ¥ Medbus - Mewfangled Solutions 4.2.0.3481
5 | & Regfile - Mewfangled Solutions 4.2.0.3481
6 | & Serial - Mewfangled Solutions 4,2.0.3481
7| ¥ ShuttlePro - Newfangled Solutions 4.2.0.3481
8 | ¥ Simulator - Newfangled Solutions 4.2.0.3481
9|3 UC100 - CNCDrive < Do
)y 1 i 4 04 4
10 | of ESS - Warp9 Tech Design, Inc. <€ =
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Mach4 Setup

Configuring Mach4(con't)

This is your motor tuning page. We will be covering how to set up your scaling and steps per unit further into the

manual.

Mach Configuration

General Plugins Motors  Axis Mapping  Homing/SoftLimits Input Signals  Output Signals  MPGs

Tools

Velocity (U/min)

Counts Velocity Acceleration Enable
Per Unit Units/Minute  Units/{Sec”2) G Force Backlash (Units) Reverse?  Delay (ms)
8000.0000 || 500 |[25.00 5 | [ 0.0000 | O [o
oK Cancel

*
Spindle Teol Path

Motorl
Motor2
Motor3
[ Motord
[ Maotors

Apply
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Mach4 Setup

Configuring Mach4(con't)

Here, we are mapping the motors that we assigned from the hardware plugins page.

Motor 0 will be your X-Axis
Motor 1 will be your Y-Axis
Motor 2 will be your Z-Axis
Motor 3 will be your A-Axis

Mach Cenfiguration

General Plugins Motors Axis Mapping  Homing/Softlimits Input Signals Output Signals  MPGs  Toals

Spindle Tool Path

Enabled

X0

Y

()

A3)

B(4)

€ (5)
0B1(6)
0B2 (M
OB3 (8)
0B4 (9)
OB5 (10)
OB6(11)

o % B0 %0 % N o A A A& A

Master
MotorD
Motorl
Motor2
Motor3

Slave 1

Slave 2

Slave 3

Slave 4

Slave 5

0K

Cancel Apply

Homing and SoftLimits tab allows you to set imaginary bounderies around your table. This is useful if you only
have home switches and no limit switches.

Mach Cenfiguration

General Plugins Motors Axis Mapping Homing/Softlimits Input Signals  Output Signals  MPGs  Tools

Spindle Tool Path

X (0)
Y
()
A3)
B 4)
Ci5)
0OB1(6)
0B2(7)
0B3(8)
0B4(9)
OB5 (10)
0B6 (11)

Home Dir | Home Order | Home Offset  Home Speed%  Home In Place | Soft Enable | Soft Min | Soft Max

2 0.0000
Neg 3 0.0000
Pos 1 0.0000
Pos 4 0.0000
Pos 0 0.0000
Pos 0 0.0000
Pos 0 0.0000
Pos 0 0.0000
Pos 0 0.0000
Pos 0 0.0000
Pos 0 0.0000
Pos 0 0.0000

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

% 8¢ B % 5 B B B N % X

0.0000  0.0000
0.0000  0.0000
0.0000  0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000  0.0000
0.0000  0.0000
0.0000  0.0000
OK Cancel

Apply
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Mach4 Setup

Configuring Mach4(con’t)

Input signals is where you assign your limit and home switches and any other inputs like a probe or a tool height

setter.

Mach Cenfiguration

General Plugins Motors Axis Mapping Homing/Softlimits InputSignals  Qutput Signals  MPGs  Toals

Spindle Tool Path

Input #0
Input #1
Input #2
Input #3
Input #4
Input #5
Input #6
Input #7
Input #8
Input #9
Input #10
Input #11
Input #12
Input #13
Input #14
Input #15
Input #16

Inout #17

Mapping Enabled | Device

nnxxnnnunxxuuxxnn|i|

Input Name | Active Low

N o5 B B B B0 B % % o % % 8 % X K 8

User Description

oK Cancel

Apply
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Mach4 Setup

Configuring Mach4(con't)

Once you assign your motors to the appropriate axes, you will want to set up your scaling in motor tuning.
There’s an easy wizard called “Steps Per Unit Calculator Basic”

Select your Axis

Input your current steps per unit ( Configure > Mach> Motors)
Input a distance you want your machine to move. (Start with 5 or something low)

Input move velocity (100in/min)
Once you click Incremental Move, the machine will move what it thinks is your “input distance®

Take the physical distance and input it into “Actual Move Distance®

Click recalculate

&) Mach 4 - Hobby

File

Load Wizard

FontEngrave

Lathe Canned Cycles
mcConfigSoftLimits
mecCvTuningWizard
rminirnal

MouseMPG

panelscript
ShuttleProGeoode
StepsPerUnitCalculatorBasic

oK

Cancel

www.automationtechnologiesinc.com

View Configure Diagnostic  Wizard
e Select Wizald
iProgram Run;
Steps Per
. Move Distance Move Velocity
Current Steps/Unit {umits) e
[ o J[ o [ o |
Actual Move Distance Caclulated Steps/Unit

(units)

[ o | [ ]

Axis

®x OA Inremental
Oy OB Move
0z QOc

Recalculate
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