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Breakoutboard Mach4 Rev5.2 for

ESS Smoothstepper
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Manual
All rights to these operating instructions remain with cnc-technics. The text,
information, and illustrations in these operating instructions may not be
reproduced, distributed, used for competitive purposes, or disclosed to others
without authorization.
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Instruction

This user manual contains instructions for assembling and using the breakout board.

This operating manual has been prepared with care. However, should you find any errors, we
would be grateful for your feedback.

55

_ Smoothsiepper ":
[Breakaut Board V5.2

24V / 1A DC-Netzteil

Please read the "Charge Pump" section first; it's for
switching the board on and off.
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Breakout Board Description

The breakout board enables the operation of up to six stepper motor or servo drivers with the
ESS Smoothstepper.

This requires the Mach3/Mach4 control software (not included). The board has various inputs
and outputs that can be individually configured, allowing for many different configurations.
Depending on the selected configuration, additional functions are available, such as control of
a frequency converter via an analog signal of 0-10V or a PWM signal of 0-5V, reference
switches, spindle direction relays, three relay outputs, alarm inputs, and a charge pump signal.
All signals are protected by optocouplers.
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Configurations

Inputs and outputs that are fixed and cannot be changed via the DIP switches.

Portl:
Inputs: Pin 10,11,12,13,15 (NPN)
Outputs: Pin 1 (Spindle PWM),
Pin 2 (Axis X- Step), Pin 3 (Axis X-Dir)
Pin 4 (Axis Y- Step), Pin 5 (Axis Y-Dir)
Pin 6 (Axis Z- Step), Pin 7 (Axis Z-Dir)
Pin 8 (Axis A- Step), Pin 9 (Axis A-Dir)
Pin 14 (CW Relais)
Pin 16 (CCW Relais)
Pin 17 (Charge Pump)
Port2:
Inputs: Pin 2,3,4,5,6,7,8,9,10,11,12,13 (NPN)
Outputs: Pin 6,7,8,9
Pin 2 (Axis B- Step), Pin 3 (Axis B-Dir)
Pin 4 (Axis C- Step), Pin 5 (Axis C-Dir)
Pin 1 (Relais)
Pin 14 (Relais)
Pin 15 Alarminput
Pin 16 (Relais)
Pin 17 (Relais) duration, timed 0-10s
Port3:
Inputs: Pin 2,3,4,5,6,7,8,9,10,11,12,13,15 (NPN)
Outputs: Pin 2,3,4,5,6,7,8,9,14,16,17
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Pin switching 2-9 Port 2 or 3 to inputs or outputs

There are 8-pin DIP switches on board SW1-4. They are also labeled on the board. All 8
pins of the switches must always be set within a DIP switch block.

For example, if you want to use pins 2-9 of port 2 as an input, port 2 (IN) must be set to
ON and port 2 SW3 (OUT) to OFF.

With all pins 2-9 set to output, Port 2 (OUT) must be ON and Port 2 (IN) OFF.

w9 Ethernet SmoothStepper (E55) Configuration - w260

Info General Motors Spindle Laser  PinsConfig |nput Signals Output Signals Homing Probing Backlash HC

1) Set the pins Active High (Red Arrow Up) or Active Low (Green Arrow Down).
2) Give the Pins you are using an Alias: {P#-#} DESCRIPTION (This is the {Port#-Pin#} for the pin and a descrption of it) .
This makes it MUCH EASIER to identify which pins do what in the Input and Qutput signal tabs.
3) Assign Moise Filtering, in us, for each input pin, if needed (see the 'Info’ tab for more details).
4) A Feed Hold or Stop (Stop, EStop, Disabled or Limit) event can set theOutput state te 'Force ON', Force OFF, or ‘Mo Change'
‘Mo Change' means that the ocutput is controlled by Machd, With 'Force OM' and 'Force OFF the ESS will force that desired state.
5) Pins are always enabled, only Signals can be enabled or disabled. Connect pins as needed on the Input and Cutput signal tabs.

Port 2 Pins 2-9 Direction Port 3 Pins 2-9 Direction
Olnputs @ Outputs  Olnputs @ Outputs

DIR Active High/Low Alias or Name Noise Filtering Stop State - Feed Hold State

.Port1—Pin1 . OQut ? ] Spindel | e . Mo Change . Me Change
.Port1-Pin2 . Out ? Step | |- Mo Change Me Change
Port1-Pin3 . Out ? T MNe Change Me Change
Port1-Pind Out ? Stepy¥ | |- No Change No Change
Port1-Pin5 Qut ? Div | |- MNe Change Me Change
..I-?'orﬂ-Pinﬁ . Out ? StepZ | |- No Change No Change
Port1-Pin7 Out ? ez | |- MNe Change Me Change
Port1-Pin8 Out ? Stepd | |- No Change No Change
Port1-Pind . Out ? DieA | - MNe Change Me Change
Port1-Pin10 B * {P1-10} 1 T

i’ort1—Pin11 . In ? {P1-11} o0 e e

Port1-Pin12 In ) P1-12} 000 | e

Port1-Pin13 In ? {P1-13} o0 |- -

“I.’ort1-Pin14 . Out T RelaisCccw | |- Mo Change Mo Change
Port1-Pin15 In ? {P1-15} o0 |- e

Port1-Pin16 Out * RelaisCW | - Mo Change Mo Change
.Port1—Pin1T j Out ? ChargePump | |- Mo Change Me Change
Port2-Pin1 | out * Relais1-2 | - Mo Change Mo Change
Port2-Pin2 . Out ? StepB | |- Mo Change Me Change
Port2-Pin3 Out Y il ] Mo Change Mo Change
Port2-Pind Out ? StepC | |- Mo Change Me Change
Port2-Pin5 | out * 7 o Mo Change Mo Change
Port2-Pinb Out * ) N N S Mo Change Me Change
Port2-Pin7 Out * T . Mo Change Mo Change
Port2-Pin8 j Out ? p2-8y - Mo Change Me Change
Port2-Ping | out * P29y Mo Change Mo Change
i’ort?—PiMlD . In ? {P2-10} o0 e e

0K Cancel
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Info General Motors Spindle Laser  PinsConfig Input Signals Output Signals Homing Probing Backlash HC

1) Set the pins Active High (Red Arrow Up) or Active Low (Green Arrow Down).
2) Give the Pins you are using an Alias: {P#-#} DESCRIPTIOM (This is the {Port#-Pin#} for the pin and a descrption of it) .
This makes it MUCH EASIER to identify which pins do what in the Input and Output signal tabs.
3) Assign Moise Filtering, in us, for each input pin, if needed (see the 'Info’ tab for more details).
4) A Feed Hold or Stop (Stop, EStop, Disabled or Limit) event can set theQutput state to 'Force ON', Force OFF, or 'No Change'.
‘Mo Change' means that the output is controlled by Mach4, With 'Force ON' and 'Force OFF' the ESS will force that desired state.
5) Pins are always enabled, only Signals can be enabled or disabled. Connect pins as needed on the Input and Output signal tabs.

Port 2 Pins 2-9 Direction Port 3 Pins 2-9 Direction
Olnputs @ Outputs  Olnputs @) Outputs

DIR  Active High/low | Alias or Name Noise Filtering Stop State Feed Hold State
Port2-Pin8 Out T P28 e No Change Mo Change
Port2-Fin9 Out ? 2.9 e Mo Change Mo Change
Port2-Pin10 In ? {P2-10} o0 |- [
Port2-Pin11 In T {P2-11} o0 |
Port2-Pin12 In T {p2-12} ooo e e
Port2-Pin13 In - (p2-13} o e e
Port2-Pin14 Out ? Relais14-2  feeee- Mo Change Mo Change
Port2-Pin13 In T {FZ-157 ow - [ |-
Port2-Pin16 Out ¥ {P2-15] Me-Change No Change
Port2-Pin17 Out T Relais17-2 |- MNe Change MNe Change
Port3-Pin1 Ot E3 L Mo Change No Change
Port3-Pin2 Out ? 322 e Mo Change Mo Change
Port3-Fin3 Out T P33 e No Change Mo Change
Port3-Pind Out T P34 e Mo Change Mo Change
Port3-Pin5 Out T fp3-5 e Ne Change MNe Change
Port3-Pin6 Out T P3E e No Change Mo Change
Port3-Pin7 Out ? L T Mo Change Mo Change
Port3-Pin8 Out T P38 e No Change Mo Change
Port3-Pin9 Out T P39 e Mo Change Mo Change
Port3-Pin10 In T {P3-10} ooo e e
Port3-Pin11 In T {P3-11} 000 0 |ee e
Port3-Pin12 In T {P3-12} ooo e e
Port3-Pin13 In ? {P3-13} o0 |- [
Port3-Pin14 Cut ? P34 | Mo Change Mo Change
Port3-Pin15 In T {P3-15} oo e e
Port3-Pin16 Out T T S (e Mo Change Mo Change
Port3-Pin17 Out ? L= I Mo Change Mo Change
oK Cancel
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Commissioning

Installation of the Smoothstepper

=» The Smoothstepper is screwed onto the 4 spacer bolts using M3 screws.
=>» Close jumper 3 on the ESS so that the ESS is supplied with power.

Jumper 2 on ESS

must be closed for
“ower connection

£SS — Smoothstepper
Fthernet
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Charge Pump — Switching ON the board

This setting can be enabled or disabled (software activation of the BOB via Mach4).

ok
R ]

If the jumper is SET, the board is activated without protection, and all voltages and controls
are retained even if Mach4 performs a reset.

If the jumper is NOT set, the breakout board is controlled by Mach4 via the 12.5 kHz signal.
This means that when the Mach4 program is started, the board is also active.

To achieve this, the following settings must be configured in Mach3:

w2 Ethemnet SmoocthStepper (ESS) Configuration - v253

- i |

— —
Info I General I Motors I Spindle I Laser | Pins Config I Input Signals | Output Signals ‘ Homing | Probing I Backlash I HC ‘
1) An Output Pin (or Alias) may only be assigned to a single Output Signal.
2) An Output Signal may have up to 3 Output Pins (or Aliases) assigned to it:
*When enabled in this window, only 'Mapped Pinl' will be enabled and mapped into Mach.
*'Mapped Pin2' and 'Mapped Pin3" will still receive the same Qutput Signal as 'Mapped Pinl’, but will not be referenced in Mach,
Enable Mac!1 Pin1 Mapping Pin2 Mapping Pin3 Mapping B
Mapping
Motor 0 Step wf ESS-only  X-Step
Motor 0 Dir wf ESS-only  X-Dir E
Motor 1 Step wf ESS-only  Y-Step
Motor 1 Dir of ESS-only | Y-Dir 1
Motor 2 Step wf ESS-only  Z-Step
Motor 2 Dir of ESS-only  Z-Dir
Motor 3 Step of ESS-only  A-Step
Motor 3 Dir of ESS-only  A-Dir
Motor 4 Step ® ESS-only
Motor 4 Dir ¥ ESS-only
Motor 5 Step w ESS-only
Motor 5 Dir 4 ESS-only
Motor 0 Enable x
Motor 1 Enable 4
Motor 2 Enable 4
Motor 3 Enable 4
Motor 4 Enable x
||| | Motor 5 Enable x
Laser PWM/XY Vel PWM x ESS-only
Spindle Motor PWM of ESS-only  Spindel
Spindle Motor Dir 4 ESS-anly
Spindle On w
Spindle Fwd of ESS CW-Relais
Spindle Rev o ESS CCW-Relais
Alarm 14
Charge Pump wf ESS-only  CP
Coolant, Flood (M08, M0%) o ESS Relais 1
Coolant, Mist (MO7, MO0S) of ESS Relais 14
Current Hi/Low 4 -
t [ oK ] I Cancel ]
—— 3 ;
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Inputs

Each entrance port is marked with its own PIN number.

The limit switch or NPN sensor (output is a black wire) is connected to ground (GND). When
the limit switch is activated, it switches to ground, and Mach4 detects a response at the input.

This can all be observed in the ESS plugin menu under Data Monitoring.

Info | General | Motmsl Spindle | Laser I Pins Config | Input Signals | Output Signals | Homing | Probmgl Backlash | HC ‘

1) When you enable an input signal here, it will autematically be enabled and mapped inte Mach.
2) An Input Pin (or Alias) may be assigned to multiple Input Signals.

Mach

Enable i

Mapped Pin

-

Input #1

s fri-0)

l Input #2

Input #3

Input #4

Input #5

Input #6

Input #7

Input #8

Input #9

Input #10

Input #11

Input #12

n

Input #13

Input #14

Input #15

Input #16

Input #17

Input #18

Input #19

Input #20

U N NN N NN N KKK NN N NN N NN KA

| ——

oK [ cancel |
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NPN 3-WIRE STANDARD

SENSOR
|

o | —-

_@ -)—I— out
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Outputs

Like the input ports, each output port is also assigned a pin number and a corresponding
output.

The output port must be supplied with a voltage (which can also come from the power supply
used to power the board) that will then be output at the respective switched output. Mixed

voltages are not possible. 12-24V can be applied to the port, and this will switch the voltage.
The voltage is then present at the respective port, and the ground is switched in addition.

The LED arrays indicate the switched state.
A maximum of 250mA per output is available for switching.

If higher currents are needed for switching, inexpensive relay modules can be connected.

max 250mA

LELLEE])

LH
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Integrating outputs into Mach4

The port number and PIN number are entered, and the "enabled" checkbox is checked to
activate the output.

we Ethernet SmoothStepper (ESS) Configuration - v253 — . ———— - I.i&r
| Info | General | Motors | Spindle | Laser I Pins Config I Input Signals | Qutput Signals | Haming | Probing I Backlash I HC |
1) An Output Pin (or Alias) may only be assigned to a single Qutput Signal.
2} An Qutput Signal may have up to 3 Qutput Pins (or Aliases) assigned to it:
*When enabled in this window, only 'Mapped Pinl' will be enabled and mapped into Mach,
*'Mapped Pin2' and 'Mapped Pin3' will still receive the same Output Signal as 'Mapped Pinl', but will not be referenced in Mach, 'JI
Mach ) . ) . ) . =
Enable Mapping Pinl Mapping Pin2 Mapping Pin3 Mapping

Motor 0 Step of | ESS-enly  X-Step

Motor 0 Dir wf ESS-only | X-Dir E
Motor 1 Step off ESS-enly  ¥-Step

Motor 1 Dir of ESS-only  |Y-Dir

Motor 2 Step wff ESS-only  Z-Step

Motor 2 Dir of ESS-only | Z-Dir

Motor 3 Step 4 ESS-only | A-Step

Motor 3 Dir s ESS-only | A-Dir

Motor 4 Step ' ESS5-only

Motor 4 Dir 4 ESS-cnly

Motor 5 Step g ES5-only

Motor 5 Dir 4 ESS-cnly

Motor 0 Enable 4

Motor 1 Enable 4

Motor 2 Enable ¥

Motor 3 Enable 4

Motor 4 Enable ¥

/||| | Motor 5 Enable 4

Laser PWM/XY Vel PWM 4 ESS-cnly

Spindle Motor PWM of ESS-only  Spindel

Spindle Motor Dir o E5S5-only

Spindle On 4

Spindle Fwd of ESS CW-Relais

Spindle Rev off 35 CCW-Relais

Alarm o

Charge Pump off ESS-enly | CP

Coolant, Flood (M08, M0%) e ESS Relais 1

Coolant, Mist (MO7, M09) of ES5 Relais 14

Current Hi/Low w =

|
oK l [ Cancel
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Setting axes in Mach4

These are fixed values that should not be changed.
If axes B and C are not needed, they can be deactivated using switch SW3, and pins 2-9 on
port 2 can be used as inputs.

wo Ethernet SmoothStepper (ESS) Configuration - v233 — — o — Ljﬂh N
Info | General | Motorsl Spindlal Laser | Pins Config | Input Signals‘ Output Signals ‘ Homing | Probmgl Backlash | HC |
1} An Output Pin {or Alias) may only be assigned to a single Output Signal.
2] An Output Signal may have up to 3 Output Pins (or Aliases) assigned to it:
* When enabled in this window, only 'Mapped Pinl' will be enabled and mapped into Mach.
* 'Mapped Pin2' and 'Mapped Pin3' will still receive the same Output Signal as 'Mapped Pinl', but will not be referenced in Mach, |
Enable Tt Pin1 Mapping Pin2 Mapping Pin3 Mapping = |
Mapping
Motor 0 Step wf | ESS-only  X-Step
Motor 0 Dir wf ESS-only | X-Dir £
Motor 1 Step wf ESS-only  Y-Step
Motor 1 Dir wf ESS-only  V-Dir
Motor 2 Step wf ESS-only  Z-Step
Motor 2 Dir wf ESS-only  Z-Dir
Motor 3 Step wf ESS-only  A-Step
Motor 3 Dir of ES5-only  A-Dir
Motor 4 Step w ES5-only
Motor 4 Dir w ES5-only
Motor 5 Step ' ESS-only
Motor 5 Dir w ESS-only
Motor 0 Enable o
Motor 1 Enable x
Motor 2 Enable x
Motor 3 Enable x
Motor 4 Enable 4
rws\ Ethernet Smootthepp’ (ESS) Configuration - v253 . |._..1

Info | General| Mators |Spind|e | Laser | Pins Config | Input Signals | Qutput Signals | Homing | Probing | Backlash | HC ‘

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

Mode |

Motor 0 |Step/Dir

Motor 1 | Step/Dir

Motor 2 |Step/Dir

Motor 3 |Step/Dir

Motor 4 | Step/Dir

Motor 5 |Step/Dir

[] Enable AntiClunk Mede for Servo Motors

for each Motor used.

2)In Mach Config -> Motors, set up the parameters
for each Motor used.

3) In Mach Cenfig -» Axis Mapping, Enable your axes
and assign Moters as Masters and/or slaves,

|
|
|
|
| 1) In the 'Output Signals' Tab, assign Aliases or Pins
|
|
|
|

OK ] [ Cancel
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Control Configuration

| | Defaults | Allgemein | Plugins| Mataoren | Achs-Zuordnung | Referenzierung / Softlimits | Eingangssignale | Ausgangssignale | MPGs |Too|s | Spindel | Werkzeugpfad

Geschwindigkeit (U/min) Motorl
5000.00 [¥] Motorl
[7] Motar2
[¥] Motor3
4000.00 [¥] Motord
[¥] Motors

3000.00

2000.00

1000.00

00:1.000 i i 00:7.000 M Dmr])r.hllil.lilljlil

Schritte Geschwindigkeit Beschleunigung Aktivieren
pro Einheit  Einheiten/Minute Units/{5ec”2) G-Kraft Umkehrspiel (Einheiten) Umkehren? Verzégerung (ms)
£00.0000 5000 25.00 000254940 0.0000 (& 0

oK ] [ Abbruch ] [ Anwenden ]

Pulse+

Dir+

Dir-

GND

zum Board

Buchse

-NC

-GND
- Dir-
- Dir+ I “[ 1 ]
- Puls- L U U 0 U
- Puls + -

- Alarm + b d

8 - GND

=l O LN W R e
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Port 1 / Pin 1 is the analog output for the spindle speed.
The PWM output is also available.

A VFD frequency converter can be connected to the
spindle output for the analog signal.

Setting the spindle in Mach4

The potentiometer R13 is set so that a 5V PWM output from the PC results in a 10V analog
signal. If a longer cable is connected to the frequency converter, the values should be

compared again at the highest speed and the potentiometer adjusted if necessary.

w9 Ethernet SmoothStepper (ESS) Configuration - v253 - — -"_r
I |Ir1fo | General | Motor;l Spindlel Laser | Pins Config |Iﬂput Signals | Output Signals ‘ Homing | Probing | Backlash | HC |
1) An Output Pin {er Alias) may only be assigned to a single Qutput Signal.
2) An Output Signal may have up to 3 Output Pins (or Aliases) assigned to it:
* When enabled in this windew, enly 'Mapped Pinl' will be enabled and mapped into Mach.
*'Mapped Pin2' and 'Mapped Pin3" will still receive the same Output Signal as 'Mapped Pinl', but will not be referenced in Mach.
-
Enable M'::;::.g Pin1 Mapping Fin2 Mapping Pin3 Mapping |*|
Laser PWM/XY Vel PWM w ESS-only
Spindle Motor PWM wf ESS-only  Spindel
Spindle Motor Dir 4 ESS-only
S.pindlet}n o
Spindle Fwd wf ESS CW-Relais
Spindle Rev of ESS CCW-Relais
Alarm ¢
Charna Do ) FRS-nnhy o
3

I C | Canfi i >
1 it
 Control Configuration

|| Defaults | Allgemein | Pluginsl Motoren | Achs-Zuordnung ReferenzierunngoftLim\tsl Eingangssignale | Ausgangssignale | MPGs |Too\s | Spindel ‘Werkzeugpfad

000
om0
la.00
oo
o0
oo
l0.00
Jog0
000
|0
looo
000

L @ (N R W N =S

[
(=]

=
| -

24000.00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

Spindle Override Delay: 25

Step/Dir Spindle Axis: (Achse muss aktiviert und zugeordnet sein.)  [] Enable Step/Dir Spindle rigid tapping.

Max. Drehzahl Spindelachse 2400000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

| Min. Drehzahl: Mazx. Drehzahl_ BeschLzei‘t: Abhremnei‘tf FeedBack Ratio_ Umgekehrt

1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

RN KK K KKK KK K X

[7] Wait on spindle to stabilizeto 90 | percent.

(ms)

»

m

ok | [ Abbruch

Anwenden
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|Info | Generall Motors| Spindle |Laser | Pins Config |Input SlgnaLcl Output S\gnalsl Hornmgl Probing | Backlashl HC |

1) Spindle Settings
Spindle Type: | PWM | Frequency, Hz 400 [T Duty Cycle Zero At Min RPM

RPM Input[¥] SpindleIndex [ Spindle Encoder &4 PulsesPerRev  1.0000 RPM Prescaler 1

2) Spindle PID Settings (Only for PWM Drive Mode)
] Use PID Use PID For Threading SS PID_ LOG.csv

Kp | 0.0000100 Ki | G.GGhGGGG Kd | 0.0000000
Use PID Ceiling | 120.00 % of commanded RPM Use PID Floor | 95.00 %

1) Choose a Spindle Type of:
* Relay or none - The spindlefrouter is controlled by relays or there is none
* OB - Out of Band (Step/Dir, CW/CCW or Quadrature)
* PWM - Pulse Width Modulation Spindle Speed control

The 'Output Signals' tab has dedicated Spindle pins for your system'’s relays:
* Spindle Dir - Retains the current spindle direction even when the spindle stops,
The state changes only with a direction change (prevents direction glitching)
* Spindle On - Active when the spindle is active
* Spindle Fwd - Only active when the spindle is running forwards/CW
* Spindle Rev - Only active when the spindle is running in reverse/CCW

2) Spindle PID will adjust the PWM cutput, to try and hold the commanded RPM.
* Kp is the constant proportienal gain that corrects for the error amount.
* Ki corrects for the error amount summed over time.
* Kd corrects based upon the rate of change of the error amount.
* Recommended initial values are Kp = 0.0000100 Ki = 0.0000000 Kd = 0.0000000
*Index Pulses per Rev is '1' unless a slotted disk or encoder channel is used.

3)In the 'Output Signals' Tab, assign Aliases or Pins as needed for
* Spindle Motor PWM (Required)
* Spindle Motor Dir (Optional)
* Spindle On (Opticonal)
* Spindle Fwd (Optional)
* Spindle Rev (Optional)

4) In Mach Config -> Spindle. In Range0 [ Row 0 or Pulley 0 assign:

ok | [ cancal

i Control Configuration x | = |
[ r i J
!| | Defaults | Allgemein | Plugins | Motoren | Achs-Zuordnung | Referenzierung / SoftLimits | Eingangssignale | Ausgangssignale | MPGs | Tools | Spindel ‘Werkzeugpfad|
L Min. Drehzah|| Mazx. Drehzahl | Beschlzeit | Abbremnei‘tl FeedBack Ra‘lio| Umgekehrt| i
L i} 0.00 24000.00 0.00 0.00 1.00000 4
1 0.00 0.00 0.00 0.00 1.00000 4
) 2 0.00 0.00 0.00 0.00 1.00000 4 A
| 3 0.00 0.00 0.00 0.00 1.00000 o 1
4 0.00 0.00 0.00 0.00 1.00000 ¢
L 5 0.00 0.00 0.00 0.00 1.00000 4
' 6 0.00 0.00 0.00 0.00 1.00000 4 B
) 7 0.00 0.00 0.00 0.00 1.00000 4
) 8 0.00 0.00 0.00 0.00 1.00000 L 4
| 9 0.00 0.00 0.00 0.00 1.00000 o
10 0.00 0.00 0.00 0.00 1.00000 ¢
I 11 0.00 0.00 0.00 0.00 1.00000 4 |
| 5
Max. Drehzahl Spindelachse 2400000 [ Wait on spindle to stabilizeto 90 : | percent.
Spindle Override Delay: 25 (rmns)
Step/Dir Spindle Axis: (Achse muss aktiviert und zugeordnet sein.)  [| Enable Step/Dir Spindle rigid tapping.
oK ] [ Abbruch Anwenden
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Datei Anzeigen Configure Diagnostische

Wizard Bediener Hilfe

Tastermenu Nullpunke: Trace
Ausgangs Signale Homing DROS (Digital ReadOuts)
@ nam @ Frogramm Ende @ Highlow @ Dtaiizierer Astuelle Fosition = Maschinen Koorainaten - o Offeat 92 Oftset Head Snift W Shite Tool Oftset
O MoEnable @ X+ Limit @ X-Limi @ XHome -1.310 +0.000 +1.310 +0.000 +0.000 +0.000 +0.000
O M1 Enable @ v+ Limit @ Y- Lmit @ YtHome +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000
O M2Enable @ Z++Limit @ 7-Umit @ 7Home +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000
O M3Enable @ A+ Limit @ A-Limit @ AHome +0.000 +0.000 +0.000 +0.000 +0.000 +0.000
O W4Enable @ B+ Limit @ B-Limit @ Biome +0.000 +0.000 +0.000 +0.000 +0.000 +0.000
O WM&Enable @ C:+Limt @ C-Limit @ CHome +0.000 +0.000 +0.000 +0.000 +0.000 +0.000
@ Ausgang 0 @ Ausgang 1 @ Ausgang 2 @ Ausgang 3 e
. Ausgang 4 . Ausgang 5 . Ausgang 6 . Ausgang 7 Reichweite Reichweite Min. Remen: M !/ Spindel MotorMax =  Ubesetzung X Spindel Moter RPM = Spindel X Ridiopplungsfakior =  genaue RPM
@ Ausgangs @ A~usgang 8 @ ChargePump 1 @@ Charge Pump 2 0 0 24000 24000 1.000 24000 24000 1.00000 0
Eingangs Signale G Code | MDI
@ Notaus @ Limit Override @@ Timing @ Index
@ Eingang 0 @ MOo++ Limit @ MO-Limit @ 110 Home
@ Eingang 1 @ Mi1++ Limit @ W1 Limit @ W1 Home
@ Eingang 2 @ M2+ Limit @ V2 Limit @ V2 Home
@ Eingang 3 @ M3++ Limit @ M3-Limit @ 13 Home
@ Eingang4 @ M+ Limit @ M4 Limit @ M4 Home
@ Eingang5 @ W5+ Limit @ V5 Limit @ V5 Home
@ Probe @ Probet @ Probe2 @ Probe3
@ THCOn @ THCUup @ THC Down @ SpinAt Speed
Machine State: |idle
Control Vorschub (G01) Eilgang (G00) Programm Optonen [ Werkzeug Information Spindel
0.00 Aktuelle Datel Laufzeit il WZW 0
. 00:00:00.00 Spindel Ci / Stop.
E FRO% RRO% | 0 saviwo @ SRO% oy quos)
DUrEhmesseri 0 I
e Verrechnete Lange I
&l 6 Code  Code Hifsprogramme Wizard 9 0
Spinde! CCUY / Stop.
- l Bearbete l I Schiele l . . . . (M0} (m05)
) G Code G Code
(msoiten] = l AutAnfang l I Start ab l ’ Setze nachste ] l I fenienizeion ‘ I l
G Code Zele G Code Linie laden
[ - = = e 0 e e =
G0 G17 G90 G91.1 G94 G21 G40 G49 G80 G98 G50 G67 GI7 G54 G61 G69 G15 G40.1
e |ESSZ Mach4 Enabled ‘ Profile |e55 ‘ Screen ’wxﬁgerman,set
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CW (clockwise) ar CCW (counterclockwise) are switchabhle relav outnuts.

0-10V Abgleich
bei langen Kabel

m <4 w D
< c

VR(+10V)

ACM

FOR
REV
SPH
SPM
SPL

RST
DCh
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Relay outputs

Three relay outputs up to 230V/10A are available:
PORT 2 - Pins 1, 14, 16, or 17 (for continuous or timer operation)
It can be connected to alternating current (AC) and direct current (DC)..

Caution: Do not connect switched-mode power supplies, as these have a very
high inrush current (up to 60A) and can damage the relay contacts..

Relaisstellungen im inaktiven Zustand

Finl4 /" Portd

Anzeige:

-0-105

- Dauerbetrieb

- Spindelspannung

zwischen
Dauerbetricb
oder 1-10s
Modus
umschalten

Dreheinstellung von 1-10s
beim dricken wird ein
Reset flr Default Werte
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Status display

be
Stromidberlastung
des Boardes

Alarm der Achsen wird auch
am Display angezeigt
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external emergency stop

An external emergency stop switch with one normally open (NO) and one normally closed
(NC) contact should be used.

The external emergency stop switch is connected as a normally open contact to the E-Stop
input, and the jumper JP5 behind it must be removed. This will only shut down the board.

To signal this in Mach4, the other connection of the emergency stop switch must be
connected to an input on the board.

1x Offner + 1x Schliesser

1x freien
Eingang vom

Board GND von Board

Define the input for the input in the ESS plugin.

@. Ethernet SmoothStepper (ESS) Configuration w319, Mach4 build 4.2.0.6105 - Instance O
Info General Motors Spindle Laser Laser.. Analog PinsConfig |nputSignals OutputSignals Homing Probing Backlash HC
1) Set the pins Active High (Red Arrow Up) or Active Low (Green Arrow Down).
2) Give the Pins you are using an Alias: {P#-#} DESCRIPTION (This is the {Port#-Pin#} for the pin and a descrption of it] .
This makes it MUCH EASIER to identify which pins do what in the Input and Output signal tabs.
3) Assign Noise Filtering, in us, for each input pin, if needed (see the 'Infa’ tab for more details).
4) A Feed Hold or Stop (Stop, EStop, Disabled or Limit) event can set theOutput state to 'Force ON', Force OFF, or 'Mo Change'.
‘No Change' means that the cutput is controlled by Machd. With 'Force ON' and 'Force OFF' the ESS will force that desired state.
3) Pins are always enabled, only Signals can be enabled or disabled. Connect pins as needed on the Input and Output signal tabs.
Port 2 Pins 2-9 Direction Port 3 Pins 2-9 Direction
Olnputs  ©@Outputs  ©Olnputs O Outputs
DIR | Active High/Low ‘ Alias or Name Noise Filtering Stop State Feed Hold State
Port1-Pin1 Out T spindelPWM No Change No Change
Port1-Pin2 Qut T *step e Ne Change Mo Change
Port1-Pin3 Out T wedic e No Change No Change
Port1-Pind Out T y-step e No Change Mo Change
Port1-Fin5 Out T ydie e No Change No Change
Port1-Pinb Out T step e No Change Mo Change
Port1-Pin7 Out T =dr e No Change No Change
Port1-Pin8 Out T astep e No Change No Change
Port1-Ping Out T adt e Mo Change No Change
Port1-Pin10 In T Notaus 000 e e
Port1-Pin11 In T P1-11} T P
Port1-Pin12 In T {P1-12} we -
Port1-Pin13 In T {P1-13} w0 -
Port1-Pin14 Out T CW-Rel No Change No Change
Port1-Pin15 In T {P1-15} w0 =
Port1-Pin16 Out T CCW-Rel No Change No Change
Port1-Pin17 Qut T ChargePump e No Change Mo Change
oK Cancel
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Define Input0 as emergency stop

@ Ethernet SmoothStepper (ESS) Configuration w319, Mach4 build 4.2.0.6105 - Instance 0

Info General Motors Spindle Laser  Laser.. Analog Pins Config InputSignals OutputSignals Homing Probing Backlash HC

1) When you enable an input signal here, it will automatically be enabled and mapped inte Mach.
2) An Input Pin (or Alias) may be assigned to multiple Input Signals.

Mach 5
Enable Mapping Mapped Pin

Jog OB6+
Jog OB6-
Input #0

ESS Motaus

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

Input #17

NN NN N KN NN N NN NN XN NA XK

Input #18

oK Cancel

Define input 0 in the Config plugin as well.

r
Control Configuration Mach4Mill:0 *

Standardwerte Allgemein  Plugins Motoren Aux. Positions Achs-Zuordnung  Referenzierung / SoftLimits Eingar le Ausgangssignale Analog-Einginge Analog-Ausgange MPGs Werkzeue *

ktivi ‘Gerit| N: des Ei | ki }Log Enahled| Benutzer-Beschreibung ‘

9

Input £0 ESS  Motaus

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

8 B B B K B B B K K 5 B B B % A |
PR B R K N B B B K N NN NN XKD
VA AR A AKAAALAAAAGAGAAR

OK Abbruch Anwenden
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Copy the notaus.lua and notaus.pmc files into the Mach4Hobby folder\PMC.

In Mach4, go to Edit Screen.

@ Mach 4-Demo = x

Datei Anzeigen Konfigurieren Diagnostische Wizard | Bediener | Hiffe

& Spemen
Program Run | Werkzeugpiad | Probing | Offsets. e

Werkzeugpfad
Current Positions | Program Extents. DRO Auto Calc

Bildschirm bearbeiten

Script-Editor &ffnen
Zeige Bildschirm-Script

Sprache auswahlen..

G Code MDI

Control Feed Rate Rapid Rate Spindel Tool Information [File Ops; | Run Ops | ToolPath Ops | Jogaing
— R
U ox FRO% RRO% SRO% I o oot Cyete Time - I
Llcoo0 B 0o B -1 acuve o omset - [ I
Urstmetag ) ey
M e
11T ———
T -
- |
— Lo
Aivieren [T 000 | = [N 000000 |
G1 G17 G90 G91.1 G94 G21 G40 G49 G80 G99 G50 G67 G97 G54 G61 G69 G15 G40.1
History. rThe ESS is not responding! An ESS power cycle and Mach4 restart may be needed. Profile: hrﬁse_handrad Screen: hlvx4.set
PMC aktivate
Datei Bearbeiten Bildschirm Format Anzeigen Wizard Bediener Hilfe
Freihand  ~ Gitter 5 ) |
Screen Tree Manager X
= Program Run | Werkzeugpfad | Offsels | Surface Mapping | Trace | Engrave
- Default Current Positions | Program Extents
ZEe
A
AllAxes || WorkZero | Coordinates D
G Code MDI
_ PMC Objects
Eingenschaften |
E| _;5, & Make a selection:
Mamie ] File Ops | Run Ops | ToolPath Ops | Jogging
Lbel T —r— T
Dasign Wi L ——————

Design Height 1
Refresh Interva !
PLC Interval

Abbruch —_— G Code G Code Wizards

G Code G Code ‘Wizard
G Code From Here G Godeline

Position Tool Path

Finally, switch back to editing on screen to return to normal Mach4 mode.
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Alarm input from e.g. servo/stepper
Can also be triggered by bridging AL+ and AL-.
In Mach4, it can also be signaled via Port 2 Pin 15.

220V

g
AG to DC Power Supply a0 s40v posogs ox

v

GND
zum Board

r .
Control Configuration Mach4Mill:0 X

Standardwerte  Allgemein  Plugins Motoren  Aux. Postions Achs-Zuordnung  Referenzierung / Softlimits Eingangssignale  Ausgangssignale Analog-Eingdnge A 4 *

Zuordnung aktivieren | Gerat | Name des Eingangs | I.ow aktiv | Benutzer-Beschreibung

' Miotor 30U --

Motor 31 --

Probe
Index

Limit Override

E-Stop ES5  |{P1-15}

THC On

1
o
o
o
o
of
4
THC Up 4
o
o
o
o
o
of
wf

THC Down

Timing

Jog X+

BN K K K K K K KK X XXX

oK Abbruch Anwenden

Cnc-technics, Hauptstrassee 60b, 89353 Glott
Tel: 090759589303 www.cnc-technics.de




w2 Ethernet SmoothStepper (ESS) Configuration - w260

Info  General Motors Spindle Laser  Pins Config InputSignals Qutput Signals Homing Probing Backlash HC

1) When you enable an input signal here, it will automatically be enabled and mapped inte Mach.
2) An Input Pin (or Alias) may be assigned to multiple Input Signals.

Mach

Enable =
Mapping

Mapped Pin

E-Stop ESS {P1-15}

MotorO-Home

Motor 1 Home

Motor 2 Home

Motor 3 Home

Motor 4 Home

Motor 5 Home

Motor 0 ++ Limit

Motor 1 ++ Limit

Mator 2 ++ Limit

Motor 3 ++ Limit

Motor 4 ++ Limit

Motor 5 ++ Limit

Motor 0 -- Limit

Motor 1 -- Limit

Motor 2 -- Limit

Motor 3 -- Limit

Motor 4 -- Limit

Motor 5 -- Limit

Moator 0 Index ESS-only

ESS-only

8 00 B N KN N O N N N K NN K KKK NN A

Motor 1 Index

oK Cancel
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First, a motor must be assigned as the axis of rotation.

Control Configuration

Standardwerte  Allgemein

Adjusting the rotary axis

*

Plugins Motoren Achs-Zuerdnung  Referenzierung / Softlimits Eingangssignale Ausgangssignale Analog-Eingange Analog-Ausgange * | *

Y1)
72

kol
3
g

2.
-+

i

Master

x© [¢  |Motord

Maotorl
Motord

Slave 1

Al3)

Motor3

B (4)
C(3
OB1 (6)
OB2 (N
OB3 (8)
OB4 (%)
0B5 (10)
0B6 (11)

*TL LLEL L LI

Slave 2

Slave 3

Slave 4

Slave 5

oK

Abbruch

Anwenden

The axis of rotation must be defined. Here it is motor A.

Contrel Configuration

Standardwerte  Allgemein

Plugins Muotoren Achs-Zuordnung  Referenzierung / Softlimits  Eingangssignale Ausgangssignale  Analog-Eingdnge  Analog-Ausginge

>

F

Allgemein
Verzégerungen (s]

Rotationsachse
[~ & Uberlauf
18 Uberlauf
[ € Uberlauf

SETVM Range

Start:
End:

Verzagerung Kohlmittel:

Verzdgerung MNebel: | 1.0000

Anz. Zeilen "Look-Ahead"

|z0

log Increments (0 = disable)

Position 1 | 1

0.1

0.0

0.1

0.01

Position 10

G-Code-Dateiendungen

*tap; *.nc

Editor f. G-Code-Datei

| geedit.exe

Sonstiges

[ G-Code-Kommentare in Machrichten Gbernehmen?

[] Achsen bei Motaus dereferenzieren?

[] Zyklus-Stopp ist kontrollierter Halt?

Erweiterte GUI-Elemente nutzen?
[] Feed Hold Stops Spindle?

[[] Exiting Feed Hold Restores Spindle?
Check Probe Signal Before Probe?

[] Probe positions follow G20/G21?
ZeroBrane-Script-Editor nutzen?

Profilsicherungen:

oK

Abbruch

Anwenden
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mEmE

Centrol Configuration X
Standardwerte  Allgemein Plugins Motoren Achs-Zuordnung Referenzierung / Softlimits  Eingangssignale Ausgangssignale Analog-Eingange Analog-Ausgange * | *
Standard-Modi
Machine Setup Units Kreismittelpunktmeodus Spindel-Modus
O Zoll (®) Metrisch () Absolut (@ Konst. Drehzahl
Kontrollmodus (®) Inkrementell (O Konst. Oberflachengeschw,
Mill Vorschubmodus Initialisierungs-Codes
Einheiten-Modus et
A . (® Pro Min.
(O Zoll (®) Metrisch e
Aktive Eb
Traverse-Modus R
- = @®x-y Qv OXZ
(@ Eilgang () Vorschub il 2 -
Cycle Retract
Bewegungsmodus S
- (®) Initial Z
(@) Konst. Geschwindigkeit K i
2 () Rapid PI
(_) Genauhalt R
Jog Units Mod
Entfernungsmodus St R
O i
@ Absolut - Follow Units Mode
= () Zoll
(_) Inkrementell 0
(®) Metrisch
oK Abbruch
Contrel Configuration x

Standardwerte  Allgemein  Plugins Motoren  Achs-Zuordnung  Referenzierung / Softlimits Fingangssignale Ausgangssignale  Analog-Einginge  Analog-Ausgange *

L3

Geschwindigkeit (U/min)

Schritte Geschwindigkeit Beschlennigqung
pro Einheit  Einheiten/Minute  Units/({5ec*2)
177000 | [ 4000 | [ 1807910

G-Kraft

Alctivieren

Umkehrspiel (Einheiten) Umkehren? Verzégerung (ms)

0K

Abbruch

Motord
Motorl
Motor2 |
% Motor3 |
| Motord |
[IMators
] Motors
] Motor?

Anwenden

For example, if a motor has a resolution of 6400 per revolution, the setting must be 6400/360°

=17.7 in per unit.

Units per minute is the rotational speed.
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Dotei Anzeigen Konfigurieren Diagnostische Wizard  Bediener  Hilfe

Tastermenu | Nulpunke | Trace
Aktuelle Position | Programm Abessungen Werkzeugwege
Null
X
Nul
W
Hull l
Referenz z
Alle Achsen =
A
Null
B
Hull
c
De-Ref. Gehe 2u Waschinen I oty I
Alle Achisen X Hul Koordinaten
G Code | MDI
% | A180
4
Control Vorschub (GO1) Eilgang (GOO) et ST Optionen | Werkzsugwege | ‘Bewegen’ Werkzeug Information Spindel
0.00 Atuelles wzw 0 5
- pindel CW / Stop
“ FRO% RRO% z+ Y+ A+ B+ c+ V;ETE ‘l;ﬁf ) 0 TN SRO% ®M03)  (uos)
Durchmesser #
20% | [ + wow | [+ 1o || - I
Vorschubstopp X- X+ A;ES LLW‘S Sﬂéﬁ ,%Tf"s 0
a |
- verride n: Verrechnete Lange 0
Verfahre Verfahre Spindel CCW / Stop
- ‘ - : B - - e . . . . — —
50% 100% | 4
. 100% | 4l Incrmental 0.0100 Button Jog Keyboard Kantentasten
ause Jog Step . Mode Inputs Enable
- Wiiederhole Zuriick auf
- 0% = % Jog Rate%: 50 = 0 v Position Postion 50%
GO0 G17 G90 G91.1 G94 G21 G40 G49 G80 G98 G50 GB67 GI7 G54 Gb64 GBI G15 G40.1
Hstory [ESS: Mach4 Enabled | Profile: [MachdMil_6Axis Screen fwx6german.set

The rotation axis can be tested using the MDI window.

For example, A180 for 180° and test with Cycle Start MDI.
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