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Motion control

You set the acceleration value by modifying the acceleration value in your configuration file :

acceleration 3000

# Acceleration
in mm/second/second.



The units is millimeters per second per second, which means how many “millimeters per second
“worth of speed is added every second.

3000 is a pretty common value for a 3D printer or laser cutter, since they have very little mass to
move.

200 is a common value for CNC mills or routers since they have much more mass to move, and
have to apply forces to their tool.

There is no mathematical/easy way of determining a perfect value: you are going to need to try
values and find the one that works best for you.

If you feel like your machine is too slow, you increase acceleration. If your machine starts losing
steps, losing it's position, or shakes too much, you reduce acceleration.

Note that you do not need to reset your HBM CNC to try new values. You can start a “job”, and

while the job is executing, try new values using the m204 M-code. For example, Mm204 s2000 Sets
acceleration to 2000 ( it takes a few seconds for this to take effect after the command is sent ).

Maximum speeds

Where speeds are concerned, HBM CNC makes the distinction between two very important
things: axes and actuators.

An actuator and an axis are two different things. An actuator is the thing that the motor causes to
move directly. The axes are pretty much the coordinate system for the “tool”, and the system the

Gcode uses.

On a cartesian machine, they are the same thing. But on a linear delta machine for example, they
are different.

On a linear delta, the actuator is the linear axis that moves along a tower, while the axis ( or
effector ) is the thing at the end of the arms that moves the tool.

In HBM CNC , you can set maximum speeds for both of those systems separately.
Setting a maximum speed ensures that HBM CNC will never go higher than that speed for that
axis or actuator. This is useful if the machine would “skip” steps or have other problems if a too

high speed was required, which is the case in most machines.

To set the maximum speed for an axis, edit the max_speed configuration option for that axis :
x_axis max_speed 30000 # mm/min

The units for the speed limit is millimeters per minute.

To limit the speed for an actuator, set the max_rate for that actuator :

alpha max rate 30000.0 # mm/min



All options

There are all the options related to motion control

Option Example value

default_feed_rate

default_seek rate

mm_max_arc_error

mm_per_line_segment

delta_segments_per_second

planner_queue_size

acceleration

Explanation

4000

4000

0.01

100

32

3000

Default rate for G1/G2/G3 moves in
millimetres/minute. This is
overrided by the first r ( feedrate )
parameter after reset, and never
used again.

Default rate for GO moves in
millimetres/minute

Arcs are cut into segments ( lines ),
This is the maximum error for line
segments that divide arcs

Lines can be cut into segments (
generally not useful with cartesian
coordinates robots ), this sets the
maximum length of any given
segment. Segments longer than this
will be cut into several segments.

Instead of cutting lines into segment
based on a distance, cut them based
on time : segments will be cut so
that HBM CNC executes -about-

delta segments per second
segments each second. This is
mostly useful when using
linear delta arm solutions.

Defines how many blocks ( line
segments ) are stored in RAM for
look-ahead acceleration calculation.
Do not change this unless you
know exactly what you are doing,
the reason why is increasing the
size of the queue makes it take up
more RAM space and can result in
HBM CNC running out of RAM,
depending on your configuration
and how much the rest of your
modules take up space.

Acceleration in
millimetres/second/second. Higher
values make your machine faster
and shakier, lower values make


http://smoothieware.org/g1
http://smoothieware.org/g2
http://smoothieware.org/g3
http://smoothieware.org/g0

Option Example value

alpha_acceleration

beta_acceleration

gamma_acceleration

junction_deviation

z_junction_deviation

minimum_planner_speed

microseconds_per_step_pulse

base_stepping_frequency

Explanation

0.05

100000

your machine slower and sturdier.
This is generally proportional to the
weight of the tool you are trying to
move.

Acceleration in
millimetres/second/second for the
alpha actuator ( X axis on cartesian
), do not set on deltas

Acceleration in
millimetres/second/second for the
beta actuator ( Y axis on cartesian ),
do not set on deltas

Acceleration in
millimetres/second/second for the
gamma actuator ( Z axis on
cartesian ), do not set on deltas

Similar to the old “max_jerk”, in
millimeters. Defines how much the
machine slows down when
decelerating proportional to the
vector angle of change of direction.
See here and here. Lower values
mean being more careful, higher
values means being faster and have
more jerk

Junction deviation for Z only
moves, -1 uses junction_deviation,
o0 disables junction deviation ON
z moves. Do not set this value if
you use a delta arm solution.

Sets the minimum planner speed in
millimetres/sec. This is the lowest
speed the planner will ever set a
move to. Not generally useful.

Duration of step pulses to the
stepper motor drivers, in
microseconds. Actual step pulse is
generally 2us above this (so 1 will
actually be 2-3us). Setting this over
about 8us will cause severe issues
with step generation

Base frequency for stepping, higher
values gives HBM CNC
movement. Do not modify unless
you know exactly what you are
doing, 100khz is the only officially


https://github.com/grbl/grbl/blob/master/planner.c
https://github.com/grbl/grbl/wiki/Configuring-Grbl-v0.8

Option Example value Explanation

supported value.
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alpha_dir_pin 0.5! # Pin for alpha stepper direction, add

Configuration

The config settings for Endstops are as follows :

~ Option  ~ Example value Explanation
endstops_enable true
corexy_homing false
delta_homing false
rdelta_homing false
scara_homing false
alpha_min_endstop 1.247

' to reverse direction

33950 85 9LIMIT &y p2i

The endstop module is enabled if
this is set to true. All of it's
parameters are ignored
otherwise.

Set to true if this machine uses a
corexy OF @ h+bot arm solution

Set to true if this machine uses a
linear delta arm solution

Set to true if this machine uses a
rotary delta arm solution

Set to true if this machine uses a
scara arm solution

Alpha ( X axis or alpha tower )
minimum limit endstop. Set to
nc If not installed on your
machine.



alpha_max_endstop

alpha_homing_direction

alpha_min

alpha_max

alpha_max_travel

beta_min_endstop

beta_max_endstop

beta_homing_direction

beta_min

1.25%

home_to_min

200

500

1.26"

1.27%

home_to_min

Alpha ( X axis or alpha tower )
maximum limit endstop. Set to
nc if not installed on your
machine.

In which direction to home. If set
t0 home to min, homing (‘using
the c28 G-code ) will move until
it hits the minimum endstop and
then set the current position to
alpha min. If setto
home to max, homing will move
until it hits the maximum
endstop, and then set the current
position t0 alpha max

This gets loaded after homing
when alpha_homing_direction is
set to home to min and the
minimum endstop is hit. NOTE
the homing offset is added to this
set with M206 Xnnn

This gets loaded after homing
when alpha_homing_direction is
set to home to max and the
maximum endstop is hit.

This determines how far the X
axis can travel looking for the
endstop before it gives up

Beta (Y axis or beta tower )
minimum limit endstop. Set to
nc if not installed on your
machine.

Beta (Y axis or beta tower )
maximum limit endstop. Set to
nc if not installed on your
machine.

In which direction to home. If set
t0 home to min, homing (‘using
the c28 G-code ) will move until
it hits the minimum endstop and
then set the current position to
beta min. If setto

home to_max, homing will move
until it hits the maximum
endstop, and then set the current
position t0 beta max

This gets loaded after homing
when beta_homing_direction is



beta_max

beta_max_travel

gamma_min_endstop

gamma_max_endstop

gamma_homing_direction

gamma_min

gamma_max

gamma_max_travel

homing_order

200

500

1.28"

1.29%

home_to_min

200

500

XYZ

set to home to min and the
minimum endstop is hit.

This gets loaded after homing
when beta_homing_direction is
set to home to max and the
maximum endstop is hit.

This determines how far the Y
axis can travel looking for the
endstop before it gives up

Gamma ( Z axis or gamma tower
) minimum limit endstop. Set to
nc If not installed on your
machine.

Gamma ( Z axis or gamma tower
) maximum limit endstop. Set to
nc If not installed on your
machine.

In which direction to home. If set
t0 home to min, homing (‘using
the c28 G-code ) will move until
it hits the minimum endstop and
then set the current position to
gamma_min. If set to
home to max, homing will move
until it hits the maximum
endstop, and then set the current
position t0 gamma max

This gets loaded after homing
when gamma_homing_direction
IS set to home to min and the
minimum endstop is hit.

This gets loaded after homing
when gamma_homing_direction
is set to home to max and the
maximum endstop is hit.

This determines how far the Z
axis can travel looking for the
endstop before it gives up

Optional order in which axis will
home, default is XY home at the
same time then Z, then A,B,C. If
this is set it will force each axis
to home one at a time in the
specified order. For example xzy
means : x axis followed by z,
then v last. NOTE If an axis is
not specified here then it will not



alpha_limit_enable

beta_limit_enable

gamma_limit_enable

alpha_fast_homing_rate_mm_s

beta_fast homing_rate_mm_s

gamma_fast_homing_rate_mm_s

alpha_homing_retract_mm

beta_homing_retract_ mm

gamma_homing_retract_mm

alpha_slow_homing_rate_mm_s

beta_slow_homing_rate_mm_s

gamma_slow_homing_rate_mm_s

false

false

false

50

50

25

25

be homed at all. If ABC are set
they must also be specified if
they need to be homed.

If set to true, the machine will
stop if one of the alpha ( X axis
or alpha tower ) endstops are hit

If set to true, the machine will
stop if one of the beta ('Y axis or
beta tower ) endstops are hit

If set to true, the machine will
stop if one of the gamma ( Z axis
or gamma tower ) endstops are
hit

Speed, in millimetres/second, at
which to home for the alpha
actuator ( X axis or alpha tower )

Speed, in millimetres/second, at
which to home for the beta
actuator (Y axis or beta tower )

Speed, in millimetres/second, at
which to home for the gamma
actuator ( Z axis or gamma tower

)

Distance to retract the alpha
actuator ( X axis or alpha tower )
once the endstop is first hit,
before re-homing at a slower
speed.

Distance to retract the beta
actuator ('Y axis or beta tower )
once the endstop is first hit,
before re-homing at a slower
speed.

Distance to retract the alpha
actuator ( Z axis or gamma tower
) once the endstop is first hit,
before re-homing at a slower
speed.

Speed, in millimetres/second, at
which to re-home for the alpha
actuator ( X axis or alpha tower)
once the endstop is hit once.

Speed, in millimetres/second, at
which to re-home for the beta
actuator (Y axis or beta tower )
once the endstop is hit once.

Speed, in millimetres/second, at



endstop_debounce_count

endstop_debounce_ms

alpha_trim

beta_trim

gamma_trim

move_to_origin_after_home

home_z_first

100

false

false

which to re-home for the gamma
actuator ( Z axis or gamma tower
) once the endstop is hit once.

Debounce each limit switch (not
homing endstops) over this
number of values. Setto 100 if
your endstops are too noisy and
give false readings. Used for
limit switches only

Debounce each homing endstop
for this number of miliseconds.
Set to 1 if your endstops are too
noisy and give false readings.
Used for homing only

DELTA ONLY Software trim
for alpha ( X axis or alpha tower
) stepper endstop (in millimetres
). When the endstop is hit, the
axis will move this distance
towards the endstop (negative
values move endstop away from
the endstop )

DELTA ONLY Software trim
for beta ('Y axis or beta tower )
stepper endstop (in millimetres ).
When the endstop is hit, the axis
will move this distance towards
the endstop (negative values
move endstop away from the
endstop )

DELTA ONLY Software trim
for gamma ( Z axis or gamma
tower ) stepper endstop (in
millimetres ). When the endstop
is hit, the axis will move this
distance towards the endstop
(negative values move endstop
away from the endstop )

If set to true, once homing is
complete, the machine will move
to it's origin point

Set to true to home the Z first,
otherwise Z homes after XY



Homing
You use the 28 command to home your machine.

For example :

G28.2 70
will home the Z axis.

And :

G28.2
will home all axes which have endstops enabled (all three by default).

If your axis is moving away from the endstop when homing, you need to invert your min and
max endstops, or invert the direction of the axis, depending on your preference.

2 5950 Cuvond 9 25

Limit switches

Endstops may be configured to act as limit switches, during normal operations if any enabled
limit switch is triggered the system will halt and all operations will stop.

To enable enstops as limit switches the following config options can be used, they are disabled
by default.

alpha limit enable true # set to true to
enable X min and max limit switches
beta limit enable true # set to true to
enable Y min and max limit switches
gamma_ limit enable true # set to true to

enable Z min and max limit switches

When one axis is enabled both min and max endstops will be enabled as limit switches, setting
an endstop pin to nc will disable it.



Retract
After homing the axis is usually left triggering the endstop, this would prevent that axis from moving, so
when limit switches are enabled after homing the axis will back off the endstop by the

*.homing retract mmamount.

The downside is if you home to 0 and at 0 the endstop is triggered going to 0,0 will cause a limit
switch to fire. The workaround is to set homing offset to -5 (eg Mm206 x-5 Y-5) or enough to
back off the endstop so when you go to 0,0 it does not trigger the endstop.

That way you can home, and safely go to 0 without triggering a limit switch event. An
alternative is to set min/max X/Y to -5 rather than 0.

2 5950 (5 51 131 3 o By o5

Soft endstops

Soft(ware) endstops is a feature that allows the board to refuse any command that would put it
outside the bounds of the work area.

Note that this feature only functions once the machine has been homed ( until then it can't know
where it is ). After the machine has been homed this feature needs to be enabled using the m211
s1 M-code, and can be disabled using the m211 so M-code.

The configuration is as such :

soft endstop.enable true # Enable soft endstops

soft endstop.x min 1 # Minimum X position

soft endstop.x max 999 # Maximum X position

soft endstop.y min 1 # Minimum Y position

soft endstop.y max 499 # Maximum Y position

soft endstop.z min 1 # Minimum Z position

soft endstop.z max 199 # Maximum Z position

soft endstop.halt true # Whether to issue a HALT state when

hitting a soft endstop (if false, will just ignore commands that would exceed
the limit)

2wy yudd
Changing the origin
The homing position, or origin, is the 0,0 position relative to which the machine moves.

On a delta, the homing position (origin) is automatically the center of the bed.

On a cartesian, however, the homing position (origin) is the point at which the end stops are hit,
generally a corner of the machine.



You might want to have a different origin point though.

For example, if your X axis is homing to the max endstop, and that endstop is 200mm away from
the machine origin, you can make sure the machine knows where that endstop is relative to your
origin point by setting :

alpha max 200

If your X axis is homing to the min endstop, your work area is 200mm wide, and you want the
origin point to be the center of the work area, you can set the origin point to the center of the
work area by doing :

alpha min -100

By default, the machine will home, and set the current position as configured, but will not move
to 0,0 after homing. If you want to move to the origin after homing, you need to set
move to origin after home tO true.
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Analog Spindle Config

spindle.enable true

spindle.type analog # set the spindle
type to analog, can also be used for ESC spindles controlled by a PWM
spindle.max rpm 24000 # set the max
spindle speed that is achieved at 100% PWM

spindle.pwm pin 2.4 # Q8-PWM
spindle.pwm period 1000 # the PWM frequency
spindle.switch on pin 2.5 # Q7-ENABLE

2 395%0 30 Zdaw b g 41l Olo gl madiid Cg> ZProbe i y23

Configuration

Add the following to the config file :

gamma_min_ endstop nc # normally 1.28. Change to nc
to prevent conflict, not needed on Azteeg X5

zprobe.enable true # set to true to enable a
zprobe
zprobe.probe pin 2.11! #I16- pin probe is attached

to if NC remove the !, Azteeg X5 this is 1.29
zprobe.slow feedrate 5 # mm/sec probe feed rate



#zprobe.debounce ms 1 # set if noisy

zprobe.fast feedrate 100 # move feedrate

zprobe.probe height 5 # how much above bed to start
probe NB only needed for G32 on delta

zprobe.return feedrate 0 # feedrate after a probe,
default 0 is double of slow feedrate (mm/s)

zprobe.max z 200 # maximum default travel for

the probe command, will use gamma max if not defined

First test the zprobe with m119, make sure that the probe is 1 when triggered and 0 when not
triggered.

c30 will probe from the current position until it hits the bed and the probe triggers, it will report
the distance traveled then return to where it started.

630 znnn Will probe until it hits the bed then sets Z to nnn (by doing G92 Znnn), this can be
used to set the nozzle height if nnn is the probes Z offset from the nozzle in the Z direction.

G30 Fxxx Will run the probe at xxx mm/min overriding the slow_feedrate.

G38.2 and c3s.3 ( for probing in X and Y ) are also implemented as documented here NOTE
probing in X or Y on a delta is not recommended due to non linear movement issues.


http://linuxcnc.org/docs/2.6/html/gcode/gcode.html#sec:G38-probe

G codes

G-Code Description Example

Move to the given coordinates. To the contrary of G1, if there is a tool

it will most of the time be off during this kind of move. This is a “go -
GO to” move rather than a “do while going to” move. The F parameter

defines speed and is remembered by subsequent commands (

specified in millimetres/minute ) (command is modal)

Gl Move to the given coordinates, see above for difference with GO. Gl X20 Y2.3
= Takes the same F parameter as GO. (command is modal) F200
Clockwise circular motion : go to point with coordinates XYZ while
G2 rotating around point with relative coordinates IJ (command is not G2 X10 J5
modal)
G3 Counter-clockwise motion : see above (command is not modal) ?; o R0
Dwell S<seconds> or P<milliseconds>, In grbl mode P is float
G4 i G4 P1000
- seconds to comply with gcode standards
G10 Do firmware extruder retract G10
Gl1 Do firmware extruder un-retract Gl1
GloL2 set workspace coordinates 610 T2 Fl
G10 L20 P X0
G17 Select XYZ plane (command is modal) G17
G18 Select XZY plane (command is modal) G18
G19 Select YZX plane (command is modal) G19
Inch mode : passed coordinates will be considered as Inches, so
G20 . - . G20
= internally translated to millimeters (command is modal)
Millimeter mode ( default ) : passed coordinates will be considered as
G21 - . G21
= millimeters (command is modal)
Home The given axis, or if no axis specified home all axis at the same
G28 time (edge) NOTE in CNC/mode this is move to park position, use su G28

to home
G28.1 Set Predefined Position - This position will be returned to by G28.2  G28.1
Move to Predefined Position - This perform a rapid move to the

28.2
G28.2 Predefined position set by G28.1 ©
Manual Homing - This allows you to set a home position manually
G28.3 . . L G28.3
without moving to limit switches
G28.4 Manual Homing based on actuator position- This allows you to set a a8 .4

home position manually based on actuator position (used for rotary


http://smoothieware.org/g0
http://smoothieware.org/g1
http://smoothieware.org/g2
http://smoothieware.org/g3
http://smoothieware.org/g4
http://smoothieware.org/g10
http://smoothieware.org/g11
http://smoothieware.org/g17
http://smoothieware.org/g18
http://smoothieware.org/g19
http://smoothieware.org/g20
http://smoothieware.org/g21
http://smoothieware.org/g28

G-Code

G28.5
G28.6

G31

G32

G38.2
G38.3

G53,G54-

Description
delta)

clears the homed flag for the specified axis, or all if not specifed

shows the homing status of each axis

Simple Z probe at current XY, reports distance moved down until
probe triggers. optional F parameter defines the speed of probing,
zprobe.slow_feedrate is used when not supplied

Depends on levelling strategy selected, see ZProbe

Uses Z probe to calibrate delta endstops and arm radius, use R
parameter to select only arm radius calibration and E to select only
endstop calibration. | to set target precision, J to set probe_radius, K
to keep current endstop trim settings. In Zgrid module, it starts the
grid probing

Standard probe commands implemented as documented here

use workspace coordinates

Absolute mode ( default ) : passed coordinates will be considered
absolute ( relative to 0.0.0 ) (command is modal)

Relative mode : passed coordinates will be considered relative to the
current point (command is modal)

Set global workspace coordinate system to specified coordinates
clear the G92 and G30 Znnn offsets

Example

G28.5G28.5
Z0

G28.6

G30+G30
F100

G31

G32+G32
R+G32 E+G32

EK+G32
I0.02

G38.2 z+10
G54
G990

G91

G92 X0 YO
Z0

G92.1


http://smoothieware.org/g30
http://smoothieware.org/zprobe
http://linuxcnc.org/docs/2.6/html/gcode/gcode.html#sec:G38-probe
http://smoothieware.org/g54
http://smoothieware.org/g90
http://smoothieware.org/g91
http://smoothieware.org/g92
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# HBM ELECTRONIC -WWW.HBMCNC.IR

# NOTE Lines must not exceed 132 characters, and '#' characters mean what
follows is ignored

## Robot module configurations : general handling of movement G-codes and
slicing into moves

# Basic motion configuration

default feed rate 4000 # Default speed
(mm/minute) for G1/G2/G3 moves

default seek rate 4000 # Default speed
(mm/minute) for GO moves

mm_per arc_segment 0.0 # Fixed length
for line segments that divide arcs, 0 to disable

#mm per line segment 5 # Cut lines
into segments this size

mm max arc_error 0.01 # The maximum
error for line segments that divide arcs 0 to disable

# note it 1is
invalid for both the above be 0

# if both are
used, will use largest segment length based on radius

# Arm solution configuration : Cartesian robot. Translates mm positions into
stepper positions

alpha steps per mm 43 # Steps per mm
for alpha ( X ) stepper

beta steps per mm 43 # Steps per mm
for beta ( Y ) stepper

gamma_steps per mm 80 # Steps per mm
for gamma ( Z ) stepper

# Planner module configuration : Look-ahead and acceleration configuration
acceleration 3000 # Acceleration

in mm/second/second.



#z acceleration 500 # Acceleration
for Z only moves in mm/s”2, 0 uses acceleration which is the default. DO NOT
SET ON A DELTA

junction deviation 0.05 #

#z junction deviation 0.0 # For z only
moves, -1 uses junction deviation, zero disables junction deviation on z
moves DO NOT SET ON A DELTA

# Cartesian axis speed limits

X _axis max speed 30000 # Maximum speed
in mm/min

y _axis max speed 30000 # Maximum speed
in mm/min

z_axis max speed 30000 # Maximum
speed in mm/min

# Stepper module configuration

# Pins are defined as ports, and pin numbers, appending "!" to the number
will invert a pin

alpha step pin 0.4 # Pin for alpha
stepper step signal

alpha dir pin 0.5 # Pin for alpha
stepper direction, add '!' to reverse direction
alpha current 1.5 # X stepper

motor current

alpha max rate 30000.0 # Maximum rate
in mm/min

beta step pin 0.6 # Pin for beta
stepper step signal

beta dir pin 0.7 # Pin for beta
stepper direction, add '!' to reverse direction
beta current 1.5 # Y stepper

motor current



beta max rate 30000.0 # Maxmimum rate
in mm/min

gamma_step pin 0.8 # Pin for gamma
stepper step signal

gamma_dir pin 0.9 # Pin for gamma
stepper direction, add '!' to reverse direction

gamma_current 1.5 # Z stepper
motor current

gamma max_rate 30000.0 # Maximum

rate in mm/min

# A axis

delta steps per mm 100
example

delta step pin
stepper step signal

delta dir pin
stepper direction

delta current
motor current

delta max rate

delta acceleration

# B axis

epsilon_ steps per mm 100

example

epsilon_step pin
delta stepper step signal

epsilon dir pin
delta stepper direction

# may be steps per degree for

2.0 # Pin for delta
2.1 # Pin for delta
1.5 # Z stepper
30000.0 # mm/min

500.0 # mm/sec?

# may be steps per degree for

2.2 # Pin for

2.3 # Pin for



epsilon_ current
motor current

epsilon max rate

epsilon_acceleration

# C axis

zeta steps per mm
example

zeta step pin
stepper step signal

zeta dir pin
stepper direction

zeta current
motor current

zeta max rate

zeta acceleration

## Network settings

network.enable
ethernet network services

network.webserver.enable
webserver

network.telnet.enable
telnet server

network.ip address
get ip address

# Uncomment the 3 below to manually setup ip

network.ip address
address

100

1.5 # Z stepper
30000.0 # mm/min
500.0 # mm/sec?

# may be steps per degree for

4.29 # Pin for delta
4.28 # Pin for delta
1.5 # Z stepper
30000.0 # mm/min
500.0 # mm/sec?
true # Enable the
true # Enable the
true # Enable the
false # Use dhcp to

address

192.168.43.222 # The IP



network.ip mask 255.255.255.0 # The ip mask

network.ip gateway 192.168.3.1 # The gateway
address
#network.mac override XX.XX.XX.XX.xX.xx # Override

the mac address, only do this if you have a conflict

# Serial communications configuration ( baud rate default to 9600 if
undefined )

uart0.baud rate 9600 # Baud rate for

the default serial port

At HFA S HHHFHHINPUTS

# Endstops I1/I2/I3/1I4/1I5/16

endstops_enable true

alpha limit enable true

alpha min endstop 0.26v
alpha max endstop 1.25v
alpha homing direction home to min

alpha min 0

alpha fast homing rate mm s 50

alpha homing retract mm 5

alpha slow homing rate mm s 25

beta limit enable true
beta min endstop 0.24v
beta max endstop 0.23v

beta homing direction home to min



beta min 0

beta fast homing rate mm s

beta homing retract mm

beta slow homing rate mm s

gamma_ limit enable
gamma_min_endstop
gamma max_ endstop
gamma_homing direction

gamma_min 0

gamma_fast homing rate mm s

gamma_homing_retract_mm

gamma_slow _homing rate mm s

#HHH

#switch START alarm uart

switch.START.enable

switch.START.input pin

switch.START.output on command

#switch PAUSE alarm uart

switch.PAUSE.enable

switch.PAUSE.input pin

50

25

true

1.31v

2.8v

home to min

50

25

true
1.29v

M602

true

0.10v

switch.PAUSE.input pin behavior toggle

switch.PAUSE.output on command

M600

switch.PAUSE.output off command M601



#EMG STOP 1I9

kill button enable true # set to true to
enable a kill button

kill button pin 0.11v # kill button pin.
default is same as pause button 2.12 (Add ~ for external buttons)

#kill button toggle enable true # allows for latching
estop button

#switch RESET CONTROLLER I10

switch.reset.enable true # Enable this
module
switch.reset.input pin 2.13v # Pin where reset

button is connected

switch.reset.output on command reset # Command to
reset the board

#switch SERVO ALARM alarm uart I11
switch.SERVO.enable true
switch.SERVO.input pin 2.12v

switch.SERVO.output on command M700 #SERVO ALARM

#switch CUTT/ARC STRIKE ON OFF I12

switch.Il2.enable true # Enable this
module

switch.I12.input pin 2.11v # Pin where pause
button is connected

switch.Il2.output on command MI11 # Suspend command
switch.Il2.output off command M12 # Resume command
switch.Il2.input pin behavior toggle # This pin toggles

between it's on and off states each time it is pressed and released



#switch T1UP

switch
module

switch.

button

switch.

switch.

switch

I13

.I13.enable

I13.input pin
is connected
I13.output on command

I13.output off command

.I13.input pin behavior

true # Enable this
2.11v # Pin where pause
M13 # Suspend command
M14 # Resume command
toggle # This pin toggles

between it's on and off states each time it is pressed and released

#switch T1D

switch
module

switch.

button

switch.

switch.

switch

I14
.I14.enable
Il14.input pin

is connected
I14.output on command
I14.output off command

.I14.input pin behavior

true # Enable this
2.11v # Pin where pause
M15 # Suspend command
M1l6 # Resume command
toggle # This pin toggles

between it's on and off states each time it is pressed and released

#switch T2UP

switch
module

switch.

button

switch.

switch.

switch

I15

.I15.enable

I15.input pin
is connected
I15.output on command

I15.output off command

.I15.input pin behavior

true # Enable this
2.11v # Pin where pause
M21 # Suspend command
M22 # Resume command
toggle # This pin toggles

between it's on and off states each time it is pressed and released

#switch T2D

Il6



switch.

module

switch.

button

switch.

switch

is

.I16.input pin behavior

Il6.enable

I16.input pin

connected

Il16.output on command

true

2.11v

M23

toggle

# Enable this

# Pin where pause

# Suspend command

# This pin toggles

between it's on and off states each time it is pressed and released

#h###HHEH#####Houtputs

# 01

switch.

module

switch.

switch.

switch.

# 02

switch.

module

switch.

switch.

switch.

# Q3

switch.

module

switch.

switch.

switch.

01

01

Q2

Q2

Q3

Q3

Q1.

Q1.

Q2.

Q2.

Q3.

Q3.

.enable

input on command

input off command

.output pin

.enable

input on_ command

input off command

.output pin

.enable

input on_ command

input off command

.output pin

true

M9

M10

true

MI11

M12

true

M13

M14

# Enable this

# Enable this

# Enable this



# 04

switch.

module

switch.

switch.

switch.

# Q5

switch
module

switch

switch.

switch.

# Q6

switch.

module

switch.

switch.

switch.

# Q7

switch.

module

switch.

switch.

switch.

# Q8

Q4

Q4.

Q4.

Q4

.05

.05.

Q5.

05

Q6

Q6.

Q6.

Q6

Q7

Q7.

Q7.

Q7

.enable

input on command

input off command

.output pin

.enable

input on command

input off command

.output pin

.enable

input on_ command

input off command

.output pin

.enable

input on command

input off command

.output pin

true

M15

M16

true

M19

M20

true

M21

M22

true

M23

M24

# Enable this

# Enable this

# Enable this

# Enable this



switch
module

switch.

switch

switch.

.Q8.

Q8.

.Q8.

08

enable

input on command

input off command

.output pin

true

M25

M26

# Enable this



Pin connections

Inputs
1 0.26
12 0.25
] 0.24
14 0.23
15 1.31
16 2.8
17 1.29
18 0.10
19 0.11
110 2.13
111 2.12
112 2.11
113 0.22
114 0.21
115 0.20
116 0.19
Outputs
Ql 0.18
Q2 0.17
Q3 0.15
Q4 0.16
Q5 2.7
Q6 2.6
Q7 2.5
Q8 2.4
AXIS

AX1-PULSE 0.4
AX1-DIR 0.5




AX2-PULSE 0.6
AX2-DIR 0.7
AX3-PULSE 0.8
AX3-DIR 0.9
AX4-PULSE 2.0
AX4-DIR 2.1
AX5-PULSE 2.2
AX5-DIR 2.3
AX6-PULSE 4.29
AX6-DIR 4.28
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