
Power-up
Reset E-stop
Press control-

power-on button

Pump-start
Click (touch)
Pump-Start

Homing
Step on pedal and 

click home-all

Standby

Auto Manual Jog

E-Stopped

E-Stop state machine
Reset from E-stop during homing, pump-start, and power-up reverts to initial power-up-completed status.
Reset from E-stop during standby, auto, or jogging reverts to standby status.



Upper beam height control
Viewing height control from 10KM altitude:

Y Position 
command

Y velocity 
command

J3 position 
pid

J3 velocity 
pid

J4 position 
pid

J4 velocity 
pid

J4 pwm out

J3 pwm out

J3 velocity-fb

J3 position-fb

J4 velocity-fb

J4 position-fb

beam-pullmax 
component

Discrete 
spool hyd. 
solenoids

limit3



Light curtain control
TODO

Xzcxvkd?

safety component



Upper beam homing



j3.limit3.enable
j3.limit3.in

j3.limit3.load
j3.limit3.max

j3.limit3.maxa
j3.limit3.maxv
j3.limit3.min
j3.limit3.out

j3.limit3.smooth-steps
j3.limit3.time

joint.3.homed

joint.3.amp-enable-out
joint.3.amp-fault-in
joint.3.home-sw-in

joint.3.homing
joint.3.in-position

joint.3.motor-pos-cmd
joint.3.motor-pos-fb

joint.3.posthome-cmd

pullmaxui.pos-cmd

j3.pos_pid.Pgain
j3.pos_pid.Igain
j3.pos_pid.Dgain

j3.pos_pid.command
j3.pos_pid.enable
j3.pos_pid.output

hm2_7i80.0.pwmgen.01.value
hm2_7i80.0.encoder.01.position
hm2_7i80.0.encoder.01.velocity

j3.pos_pid.feedback

hm2_7i80.0.pwmgen.01.enable

hm2_7i80.0.encoder.01.input-index

hm2_7i80.0.inmux.00.input-06

j3-home-sw
j3-motor-pos-fb

j3-vel-cmd

j3-posthome-cmd

j3-homed
j3

-p
os

-c
m

d

joint.3.pos-fb

Y-pos-cmd

halui.machine.is-on

machine-is-on

j3.vel_pid.Pgain
j3.vel_pid.Igain
j3.vel_pid.Dgain

j3.vel_pid.command
j3.vel_pid.enable
j3.vel_pid.output

j3.vel_pid.feedback

j3-pwm-cmd
j3-vel-fb

j3
-a

m
p-

en
ab

le

hm2_7i80.0.encoder.01.index-enable

joint.3.index-enable

j3-index-enable

joint.3.neg-lim-sw-in

j3-neg-limit-sw

JOINT 3



j4.limit3.enable
j4.limit3.in

j4.limit3.load
j4.limit3.max

j4.limit3.maxa
j4.limit3.maxv
j4.limit3.min
j4.limit3.out

j4.limit3.smooth-steps
j4.limit3.time

joint.4.homed

joint.4.amp-enable-out
joint.4.amp-fault-in
joint.4.home-sw-in

joint.4.homing
joint.4.in-position

joint.4.motor-pos-cmd
joint.4.motor-pos-fb

joint.4.posthome-cmd

pullmaxui.pos-cmd

j4.pos_pid.Pgain
j4.pos_pid.Igain
j4.pos_pid.Dgain

j4.pos_pid.command
j4.pos_pid.enable
j4.pos_pid.output

hm2_7i80.0.pwmgen.01.value
hm2_7i80.0.encoder.01.position
hm2_7i80.0.encoder.01.velocity

j4.pos_pid.feedback

hm2_7i80.0.pwmgen.01.enable

hm2_7i80.0.encoder.01.input-index
hm2_7i80.0.encoder.01.index-enable

j4-home-sw
j4-motor-pos-fb

j4-vel-cmd

j4-posthome-cmd

j4-homed
j4

-p
os

-c
m

d

joint.4.pos-fb

Y-pos-cmd

halui.machine.is-on

machine-is-on

j4.vel_pid.Pgain
j4.vel_pid.Igain
j4.vel_pid.Dgain

j4.vel_pid.command
j4.vel_pid.enable
j4.vel_pid.output

j4.vel_pid.feedback

j4-pwm-cmd
j4-vel-fb

j4
-a

m
p-

en
ab

le

hm2_7i80.0.inmux.00.input-07

joint.4.index-enable

j4-index-enable

joint.4.neg-lim-sw-in

j4-neg-limit-sw

JOINT 4



halui.joint.5.home

pullmaxui.home-all-button

j5.limit3.enable
j5.limit3.in

j5.limit3.load
j5.limit3.max

j5.limit3.maxa
j5.limit3.maxv
j5.limit3.min
j5.limit3.out

j5.limit3.smooth-steps
j5.limit3.time

joint.5.homed

joint.5.amp-enable-out
joint.5.amp-fault-in
joint.5.home-sw-in

joint.5.homing
joint.5.in-position

joint.5.motor-pos-cmd
joint.5.motor-pos-fb

joint.5.posthome-cmd

pullmaxui.pos-cmd

j5.pid.Pgain
j5.pid.Igain
j5.pid.Dgain

j5.pid.command
j5.pid.enable
j5.pid.output

j5.pid.tune-cycles
j5.pid.tune-effort
j5.pid.tune-mode
j5.pid.tune-start
j5.pid.tune-type

hm2_7i80.0.pwmgen.01.value
hm2_7i80.0.encoder.01.position
hm2_7i80.0.encoder.01.velocity

j5.pid.feedback

hm2_7i80.0.pwmgen.01.enable

hm2_7i80.0.encoder.01.input-index

hm2_7i80.0.inmux.00.input-04

j5-home-sw

j5-motor-pos-fb

j5-pwm-cmd

j5-posthome-cmd

j5-homed

j5
-p

os
-c

m
d

joint.5.pos-fb

X1-pos-cmd

halui.machine.is-on

machine-is-on

j5
-a

m
p-

en
ab

le

joint.5.index-enable

hm2_7i80.0.encoder.01.index-enable

j5
-in

de
x-

en
ab

le
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halui.joint.6.home

pullmaxui.home-all-button

j6.limit3.enable
j6.limit3.in

j6.limit3.load
j6.limit3.max

j6.limit3.maxa
j6.limit3.maxv
j6.limit3.min
j6.limit3.out

j6.limit3.smooth-steps
j6.limit3.time

joint.6.homed

joint.6.amp-enable-out
joint.6.amp-fault-in
joint.6.home-sw-in

joint.6.homing
joint.6.in-position

joint.6.motor-pos-cmd
joint.6.motor-pos-fb

joint.6.posthome-cmd

pullmaxui.pos-cmd

j6.pid.Pgain
j6.pid.Igain
j6.pid.Dgain

j6.pid.command
j6.pid.enable
j6.pid.output

j6.pid.tune-cycles
j6.pid.tune-effort
j6.pid.tune-mode
j6.pid.tune-start
j6.pid.tune-type

hm2_7i80.0.pwmgen.00.value
hm2_7i80.0.encoder.00.position
hm2_7i80.0.encoder.00.velocity

j6.pid.feedback

j6.near.position.in1
j6.near.position.in2
j6.near.position.out

j6.timedelay.servo-power.in
j6.timedelay.servo-power.out

j6.stable.invert.in
j6.stable.invert.out

hm2_7i80.0.pwmgen.00.enable

j6.ton.stable.in
j6.ton.stable.q

j6.and2.servo-enable.in0
j6.and2.servo-enable.in1
j6.and2.servo-enable.out

hm2_7i80.0.encoder.00.input-index

lcec.0.EL2409.out-13 (servo brake)

hm2_7i80.0.inmux.00.input-03

j6-stable

j6-amp-enable-0

j6
-a

m
p-

en
ab

le
-1

j6-unlock

j6-amp-enable

j6-near-pos

j6-home-sw
j6-motor-pos-fb

j6-pwm-cmd

j6-posthome-cmd

j6-homed

j6.and2.stable.in0
j6.and2.stable.in1
j6.and2.stable.out

j6-pre-stable

j6.near.velocity.in1
j6.near.velocity.in2 = 0

j6.near.velocity.out

j6
-n

ea
r-

ve
l

j6-motor-vel-fb

Setp j6.near.position.difference [JOINT_6]MIN_DIST_TO_GO

Setp j6.near.velocity.difference 
[JOINT_6]STALL_DETECTION_MIN_VELOCITY

j6
-p

os
-c

m
d

joint.6.pos-fb

j6-pos-fb

R1-pos-cmd

j6.and2.homed.in0
j6.and2.homed.in1
j6.and2.homed.out

j6
-p

re
-s

ta
bl

e-
0

halui.machine.is-on

machine-is-on

lcec.0.EL2409.out-14 (R-enable)

j6-amp-enable

JOINT 6
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