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Controller Safety SLS_1Axis
SLS Example for text Uses simiplified PackML
Controller Fault Handler
Power-Up Handler
Tasks
¥ MainTask
5 UNO01_ExampleMachine
@ MainRoutine
CMO04_SafetyInterface
Simulate Panel
UP01_PackML
5 EM_Axis01
@ MainRoutine
CMO00_Procedure
CMO02_ServoAxisObject
CMO03_ServoAxisJog
Manual Jog Control jogs the servo axis when the Unit is in Execute state
(©) SafetyTask
2 SafetyProgram
=8 S0_Main
Unscheduled
Motion Groups
o Motion_Group
@ Axis_1
Ungrouped Axes
Add-On Instructions
Data Types
& User-Defined
@ Strings
# Add-On-Defined
# Module-Defined
i AB:1734_3SLOT:I:0
» AB:1734_3SLOT:0:0
* AB:1734_4SLOT:I:0
it AB:1734_4SLOT:0:0
it AB:1734_IB8S:0:0
it AB:1734_IB8S_Safety2:1:0
: AB:1734_OB8S:0:0
t AB:1734_OBS8S_Safety1:1:0
i AB:1756_DI:C:0
» AB:1756_DI:1:0
: AB:5000 HART Command_Control_Struct:1:0
it AB:5000_ HART _Command_Control_Struct:0:0
i AB:5000_HART_Static_Struct:1:0
it AB:5000_Stringl6_Struct:1:0
it AB:5000_String32_Struct:1:0
i AB:ENC1:S0:0
: AB:Motion_Diagnostics:S:1
» AB:SENC1:SI:0
» CHANNEL_AI:1:0
i CHANNEL_AI:0:0
i CHANNEL_AI_CAL:0:0
: CHANNEL_AI_CJ_DIAG:I:0
: CHANNEL_AI_DIAG:I:0
! CHANNEL_AI DIAG_CAL:I:0
i CHANNEL_AI_FT:1:0
i CHANNEL_AI_FT:0:0
: CHANNEL_AI_HART:I:0
i CHANNEL_AI_NAMUR:I:0
i CHANNEL_AI_NAMUR_FT:I:0
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HANNEL_AO:0:0
HANNEL_AO_CAL:O:0
HANNEL_AO_DIAG:I:0
HANNEL_AO_DIAG_CAL:I:0
HANNEL_AO_FT:I:0
HANNEL_AO_FT:0:0
HANNEL_DI:I:0
HANNEL_DI_COUNTER:I:0
HANNEL_DI_COUNTER:0:0
HANNEL_DI_COUNTER_FT:0:0
HANNEL_DI_FT:I:0
HANNEL_DI_FT:0:0
HANNEL_DI_TIMESTAMP:1:0
HANNEL_DI_TIMESTAMP:0:0
HANNEL_DI_TIMESTAMP_FT:I:0
HANNEL_DI_TIMESTAMP_FT:0:0
HANNEL_DO:I:0
HANNEL_DO:0:0
HANNEL_DO_DIAG:I:0
HANNEL_DO_FT:1:0
HANNEL_DO_FT:0:0
HANNEL_DO_OVERRIDE:O:0
HANNEL_DO_SCHEDULED:0:0
HANNEL_ENC:0:0
HANNEL_HSC:I:0
HANNEL_HSC:0:0
'AX_HART_DEVICE:I:0
ENC_Channel:1:0
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25 25 S5 S5 S5 S5 S5 25 S5 S S S5 S5 S5 2o S5 S0 S5 S5 Do oo oo S5 oo o5 o5 S5 oo
5= 33 33 5=

5= 3=

72)

Trends
B Error_Trend
B Jerk_Trend
B New_Trend
B New_trend2
B Position_Trend
B Trial
B Tuning_Trend
I/0 Configuration
3 1756 Backplane, 1756-A10
[ [0] 1756-L81ES Safety SLS_1Axis
8 [1] 1756-L8SP Safety SLS_1Axis:Partner
SLS Example for text Uses simiplified PackML
8 [5] 1756-EN2TR Motn_Scanner
#5 Ethernet
&5 2198-H015-ERS Axis_1_Servo
® 843ES-MIP11BA6/A Axis_1_SSEnc
0 1734-AENTR/B SafetylO
5 PointIO 3 Slot Chassis
0l [0] 1734-AENTR/B SafetylO
§ [1] 1734-1B8S/B SafeIn_S01
i [2] 1734-OB8S/B SafeOut_S02
8§ 1756-EN2TR Motn_Scanner
8 [6] 1756-EN2TR PlantENet
25 Ethernet
@z Ethernet
[2 1756-L81ES Safety SLS_1Axis
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CM04_SafetyInterface - Ladder Diagram
Safety SLS 1Axis:MainTask:UNO1 ExampleMachine
Total number of rungs in routine: 3
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UP_Resetting
1

PackML resetting resets safety faults. When safety functions restored, then safety reset is activated.

FaultReset_Std

0 i

UP_Resetting  EStop1_0O1
1 C o =

LightCurtain1_0O1
J B

SafeLimitec%SPeed 1_Limit SafetyReset_Std
/
3/E

1 7L == = E

So can toggle SLS request to safety task
Dummy  UP_Execute
1 C

SLS_Axis_1_Request_std

2 — JC

(End)
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MainRoutine - Ladder Diagram

Safety SLS 1Axis:MainTask:UNO1 ExampleMachine

Total number of rungs in routine: 12
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10

11

(End)

PackML for machine

[ NOP —

JSR

Interface to safety task

Jump To Subroutine ]
Routine Name UPO1_PackML _|

Indicator lamps for PackML state

JSR
Jump To Subroutine —

Routine Name CMO04_SafetyInterface

Less Than (A<B)

[ NOP —
Lamp_Flash_Tmr.DN TON
= /[ Timer On Delay _ ECEN D==—|
Timer Lamp_Flash_Tmr
Preset 1000 —(DN>—
Accum 573
CMP Lamp_Flash
Compare
Expression Lamp_Flash_Tmr.ACC>500
UP_lIdle LA_IDLE
= [
5 F
UP_Resetting Lam%)_FIash
I LC =
1 C 9 F
UP_Execute LA _EXECUTE
el:
UP_Starting LamR_FIash
T C =
1 C ==
UP_Aborted LA_ABORTED
I
1 C
UP_Aborting  Lamp_Flash
1 C =y
1 =i
LT GT LA_HOMED

Greater Than (A>B)

Source A Axis_1.ActualPosition
0.1974
Source B 0.1

Source A Axis_1.ActualPosition
0.1974
Source B -0.1

Axis_1 .Hone;nputStatus

Home_Switch

—L AFI ]

1 L

JSR

Jump To Subroutine
Routine Name Simulate_Panel
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Simulate_Panel - Ladder Diagram Page 5
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Simulate momentary press of start, stop, or reset
Do _Stop Do_Stop_Ons Pulse_Stop_Off
0 q F [ ONS |
Stop pushbutton
Pulse_Stop_Off STOP_PB
1 = / [
3/ E
Start pushbutton
Do _Start Do_Start Ons START_PB
2 5 F [ ONS |
Reset toggle switch
Do_Reset Do_Reset_Ons RESET_PB
3 JF - ONS ]
(End)
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UP01_PackML - Ladder Diagram
Safety SLS 1Axis:MainTask:UNO1 ExampleMachine
Total number of rungs in routine: 16
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Implements simplified version of PackML States

B S S A S O A S A S S A S O A O S S B S

Handle Mode

Only two possible modes - Manual and Produce

HMI_ModeChg changes mode - toggles between manual and produce. Only allowed if in aborted state.

On first scan - set to manual mode

s:fs Mode_Manual
1 C L
1 C

[ NOP —

HMI_I_ModeChgReq UP_Aborted @ ModeChgOns  Mode_Manual = Mode_Produce Mode_Manual
O C 1 C TONS | TC J/E U
1 C 1 C L I 1 C /'
HMI_I_ModeChgReq UP_Aborted @ ModeChg20ns  Mode_Manual  Mode_Produce Mode_Manual
I E T C FONS | T/T = = L
1 C 1 C L i 3/ E 9 E
Mode_Manual Mode_Produce
T/T
3/E
Display mode for operator
Mode_Manual MOVE
| TE Move R
Source 3
Dest HMI_I_ModeCmd
1
Mode_Produce MOVE
= | Move
Source 1
Dest HMI_I_ModeCmd
1
Handle State
First scan - clear all states and enter aborted
s:fs UP_Idle  UP_Starting UP_Execute  UP_Aborting UP_Aborted UP_Resetting
J E U u U u L U
If no PackML states active, set to ABORTED.
UP_Idle UP_Starting UP_Execute  UP_Aborting UP_Aborted UP_Resetting UP_Aborted
7—/!’ —T/F =/ =/ _T/T =/ L
1/ 3/ E 3/E 3/ E 3/ E 3/ E
IDLE -
Wait for start pushbutton press.
Next state is STARTING
Start pushbutton
UP_lIdle START_PB UP_Ildle  UP_Starting
= = 1= U L
3 E 1 C
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UP01_PackML - Ladder Diagram Page 7
Safety SLS 1Axis:MainTask:UNO1 ExampleMachine 4/11/2026 9:08:57 PM
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STARTING -
Exit when all axes started.

Add more done Booleans as appropriate

UP_Starting  UP_Execute

UP_Starting EM_StartinrgDone[ﬂ
10 1 E 1 E
Transition for EXECUTE to IDLE

Add more done Booleans as appropriate
UP_Execute = EM_ExecuteDone[1]
| 1 C

u L

UP_Execute  UP_ldle

11 1 F 7L

ABORTING -

From any state if stop or error in motion instruction or axis fault
Add more axis motion instruction error Bools as appropriate

Exit when all axes are off. Add more aborting done Booleans as appropriate
Next step is ABORTED

U L

Stop pushbutton Reset toggle switch
STOP_PB RESET_PB UP_Idle  UP_Starting UP_Resetting UP_Aborted
12 H/E = /= U U U U

EM_MotioninstrError[1] ~ Wrk_InstrErrOns[1]
1 LC FONS—\
1 C L i

EStop1_0O1  Wrk_InstrErrOns[2]
1/E [ ONS |

LightCurtain1_0O1 Wrk_InstrErrOns[3]
H/F [ ONS ]

SafeLimitedSpeed1_Limit ~ Wrk_InstrErrOns[4]
1 E [ ONS |

UP_Execute  UP_Aborting

U L

UP_Aborting  UP_Aborted

UP_Aborting EM_AbortinrgDone[1]
13 1 E =lis
ABORTED -

Stay in state until reset pressed.

Next state is RESETTING
Reset toggle switch

U L

UP_Aborted RESET_PB UP_Aborted  UP_Resetting
14 I F 1 E u L
RESETTING -

When resetting done on all axes, transition to IDLE.
Add more done Booleans as appropriate

UP_RTesetting EM_Resejtti pgDone[ﬂ

UP_Resetting  UP_ldle
u L

15 1F 7 C

(End)
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CMO00_Procedure - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1
Total number of rungs in routine: 10
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EXECUTE State motion steps/commands
++++++
[ NOP —
Initial Scan - Initialize motion control tags
s:fs COP COP COP
J F Copy File B Copy File B Copy File |
Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_StartJog Dest Wrk_MI_StartSLSJog Dest Wrk_MI_EndSLSJog
Length 1 Length 1 Length 1
First scan, resetting, or idle - clear all sequence steps
s:fs Step_1 Step_2 Step_3 Step_4 Step_5 Step_6 Step_7 Step_8 Step 9  Step_10
] E U U U U U U U U U U
UP_Resetting
I
1 C
UP_lIdle
= [
5 F
Indication that all steps reset.
Used by RESETTING state and initial execute step
Step_1 Step_2 Step_3 Step_4 Step_5 Step_6 Step_7 Step_8 Step 9  Step_10 No_Steps_Active
bp1 Step2 Stepd Stpd SepS Skpo Sn7 Spt Stno Stp Steps.
=1 = 3/ E 3/ E =/ E =/ E =1 = 3/ E 3/ E 3/ E =l
EXECUTE -
Jog at constant 100 mm/sec
If SLS, save speed and change dynamics. When SLS not active, resume speed
If no steps active, start in step 1
Mode_Produce  UP_Execute = No_Steps_Active Step_1
= 1 C = |= L
= E 1 C ol
UP_Execute  Step_1 MAJ
9 E JF Motion Axis Jog —CEN
Axis Ref_ServoAxis ...
<Axis_1> E=( DN ==
Motion Control  Wrk_MI_StartJog
Direction 1 —ER>—
Speed 100 —CIP)—
Speed Units Units per sec
Accel Rate 10
Accel Units % of Maximum
Decel Rate 10
Decel Units % of Maximum
Profile S-Curve
Accel Jerk 10
Decel Jerk 10
Jerk Units % of Time
Merge Disabled
Merge Speed Current
Lock Position 0
Lock Direction None
Wrk_MI_StartJog.IP Step_1 Step_2
1 C U L
1 C
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CMO00_Procedure - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1
Total number of rungs in routine: 10

Page 9
4/11/2026 9:09:00 PM
F:\Motion Book\Web Site\Examples\Rockwell\Chap11\Chapl1 Safety SLS 1Axis.ACD

If safely-limited speed active, change speed to 80% of safely-limited speed
UP_Execute  Step_2  SLS_Axis_1_Status
6 g]i: 1T 1T
Start_SLS_Jog_Trans MOVE CPT
[ ONS | Move | Compute |
Source Ref_ServoAxis.ActualVelocity Dest SLS_Jog_Speed
<Axis_1.ActualVelocity>| 0.0
0.0 Expression 0.8*SLS1_Active_Limit
Dest Axis_1_Saved_Speed
0.0
MCD
Motion Change Dynamics HCEND)—
Axis Ref_ServoAxis ...
<Axis_1> —(DND)—
Motion Control Wrk_MI_StartSLSJog
Motion Type Jog HCERD>—
Change Speed Yes
Speed SLS_Jog_Speed
0.0
Change Accel No
Accel Rate 2000
Change Decel No
Decel Rate 2000
Change Accel Jerk No
Accel Jerk 10
Change Decel Jerk No
Decel Jerk 10
Speed Units Units per sec
Accel Units % of Maximum
Decel Units % of Maximum
Jerk Units % of Time
Wrk_MI_StartSLSJog.DN Step_2 Step_3
0 C U L
JC
If safely-limited speed ends, restore speed to normal.
UP_Execute  Step_3  SLS_Axis_1_Status MCD
7 J E I F = Motion Change Dynamics ~ (EN
Axis Ref_ServoAxis ...
<Axis_1> —(DN)—
Motion Control Wrk_MI_EndSLSJog
Motion Type Jog —(ERD)—
Change Speed Yes
Speed Axis_1_Saved_Speed
0.0
Change Accel No
Accel Rate 2000
Change Decel No
Decel Rate 2000
Change Accel Jerk No
Accel Jerk 10
Change Decel Jerk No
Decel Jerk 10
Speed Units Units per sec
Accel Units % of Maximum
Decel Units % of Maximum
Jerk Units % of Time
Wrk_MI_EndSLSJog.DN Step 3  Step_2
O E U L
JC
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CMO00_Procedure - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1

Total number of rungs in routine: 10
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(End)

Last step - turn on EM_Execute_Done Boolean for this axis.
UP_Execute  Step_10
C I

EM_ExecuteDone[EM_Number]

|
1 C 1

Copy motion move block errors to flag
Wrk_MI_StartJog.ER
1

Wrk_MotionStepsError

1 L

Wrk_MI_StartSLSJog.ER
1

Wrk_MI_EndSLSJog ER
J L
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CMO02_ServoAxisObject - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1
Total number of rungs in routine: 8
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Axis-related blocks for PackML States

Ref_ServoAxis is aliased to the real Axis tag in the controller tags.

Note that EM_Number program tag contains the axis number. Index into Boolean arrays that communicate state "done" to main PackML state machine.

B o 3

+++
0 [ NOP |—
First scan - initialize all motion control tags
s:fs COP COP COP
1 J F Copy File | Copy File B Copy File B
Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_Enable Dest Wrk_MI_Disables Dest Wrk_MI_Stop
Length 1 Length 1 Length 1
L COP COP COP
Copy File Copy File Copy File
Source MI_Init Source MI_Init Source MI_Init
Dest  Wrk_MI_MASR Dest  Wrk_MI_MAFR Dest  Wrk_MI_Home
Length 1 Length 1 Length 1
STARTING -
Any gearing would be done here
Ref_ServoAxis.DriveEnableStatus  Ref_ServoAxis.ServoActionStatus
UP_Starting <Axis_1.DriveEnableStatus> <Axis_1.ServoActionStatus> EM_StartingDone[EM_Number]
2 = E 5 s 5 B
Copy any motion instruction errors or axis fault to axis error Boolean
er_MTI_Stop.ER EM_MotionInstrError[EM_Number]
3 1 E
Wrk_M I_TDisrables.ER
JC

Wrk_MI_MASR.ER
— F

Wrk_MI_MAFR.ER
1 E
1

Wrk_MI_Enable.ER
R
1 C

Wrk_MI_Home.ER
TLC
JC

CMP

Compare
Expression Ref ServoAxis.AxisFault<>0

er_Motign?tepsError
JC

er_JogFauIt
]
1 C
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CMO02_ServoAxisObject - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1
Total number of rungs in routine: 8
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ABORTING -
Stop axis
Servo Off
Done when servo not active and drive not enabled
UP_Aborting MAS
4 5 F Motion Axis Stop —CEN
Axis Ref_ServoAxis ...
<Axis_1> E=( DN ==
Motion Control  Wrk_MI_Stop
Stop Type All HCERD—
Change Decel Yes
Decel Rate 50 —P>—
Decel Units % of Maximum E=(PC ==
Change Decel Jerk Yes
Decel Jerk 25
Jerk Units % of Time
Wrk_MI_Stop.PC MSF
= Motion Servo Off  FCEND—
Axis Ref_ServoAxis ... [E=(DN ==
Wrk_MI_Stop.ER <Axis_1> —(ER)—
TF Motion Control Wrk_MI_Disables

UP_Aborting
1 C

Ref_ServoAxis.DriveEnableStatus
<Axis_1.DriveEnableStatus>

Ref_ServoAxis.ServoActionStatus
<Axis_1.ServoActionStatus>

EM_AbortingDone[EM_Number]

T
5 1 C alin

T
3/t
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CMO02_ServoAxisObject - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1
Total number of rungs in routine: 8
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RESETTING -

Shutdown Reset
Fault Reset
Servo On

Home Axis

Complete when servo active and drive enabled and axis homed

6 =l

7 s

UP_Resetting Wrk_Resetting_Ons Wrk_MI_MASR.ER  Wrk_MI_Enable.ER = Wrk_Homed Wrk_Home_Start
] E [ ONS | u u u U I
Wrk_Home_InProg ~ Wrk_MI_Home.ER
u u
Ref_ServoAxis.ShutdownStatus
<Axis_1.ShutdownStatus> MASR
q F Motion Axis Shutdown Reset —CEND)—
Axis Ref_ServoAxis ... —(DN ) —
<Axis_1> —CER)>—
Motion Control Wrk_MI_MASR
Ref_ServoAxis.ShutdownStatus
<Axis_1.ShutdownStatus> MAFR
=/ [ Motion Axis Fault Reset —(CEND)—
Axis Ref_ServoAxis ... (DN ==
<Axis_1> —CERD>—
Motion Control  Wrk_MI_MAFR
Wrk_MI_MAFR.DN No_Steps_Active = EM_MotionInstrError[EM_Number]
5 B 5 B 5 /B
Wrk_MI_MAFR.ER
- JC
1 C
L MSO
Motion Servo On END)—
Axis Ref_ServoAxis ... (DN ==
<Axis_1> —CERD>—
Motion Control Wrk_MI_Enable
Ref_ServoAxis.DriveEnableStatus  Ref_ServoAxis.ServoActionStatus
<Axis_1.DriveEnableStatus> <Axis_1.ServoActionStatus> Wrk_Home_Start
5 s 5 E L
UP_Resetting Wrk_Home_Start MAH
J F 5 F Motion Axis Home ~ (EN
Axis Ref_ServoAxis ... E(DN ==
<Axis_1> —(ER)—
Motion Control Wrk_MI_Home —IP>—
= PC =
Wrk_Home_Start  Wrk_Home_InProg
U L
Wrk_Home_InProg ~ Wrk_MI_Home.PC Wrk_Home_InProg  Wrk_Homed
1 E - u L

Wrk_Homed
= =

EM_ResettingDone[EM_Number]

J B

(End)
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CMO03_ServoAxisJog - Ladder Diagram
Safety SLS 1Axis:MainTask:EM_AxisO1
Total number of rungs in routine: 6
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Servo Axis Jogging

Based on Jog routine in Rockwell library

0 [ NOP |—
Initial Scan - Initialize motion control tags
s:fs COP COP
1 J F Copy File B Copy File B
Source MI_Init Source MI_Init
Dest Wrk_MI_StartManualJog Dest Wrk_MI_StopManualJog
Length 1 Length 1
RELEASE JOG FUNCTION Axis number selected via HMI
Mode_Manual  UP_Execute EQ Wrk_JogPermissive
2 == 1 E | Equal ]
Source A HMI_|_Select_JogAxis
1
Source B EM_Number
1
JOG SERVO AXIS
Ref_ServoAxis.ServoActionStatus
er_Jongermissive <Axis_1.ServoActionStatus> HMI_I_JogrPositive HMI_I_JogNegative MOVE
3 1 £ = s =l 5/ | Move |
Source 0

Dest Wrk_JogDirection

0

HMI_I_JogNegative HMI_I_JogrPositive MOVE
1 E == | Move
Source

Dest Wrk_JogDirection

1

0
MAJ
Motion Axis Jog —CEND—
Axis Ref_ServoAxis ...
<Axis_1> —(DND)—
Motion Control Wrk_MI_StartManualJog
Direction Wrk_JogDirection —CER>—
0
Speed Par_Jog_Speed —IP>—
30.0
Speed Units Units per sec
Accel Rate Par_Jog_Accel
2000.0
Accel Units Units per sec2
Decel Rate Par_Jog_Decel
2000.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None
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CMO03_ServoAxisJog - Ladder Diagram Page 15

Safety SLS 1Axis:MainTask:EM_AxisO1 4/11/2026 9:09:06 PM
Total number of rungs in routine: 6 F:\Motion Book\Web Site\Examples\Rockwell\Chap11\Chapl1 Safety SLS 1Axis.ACD
STOP SERVO AXIS
HMI_I_JogPositive ~ HMI_I_JogNegative Wrk_MI_StartManualJog.IP MAS
4 = /;—i == ] F Motion Axis Stop —(END)——
Axis Ref_ServoAxis ...
HMI_I_JogrPositive HMI_I_JogNegative <Axis_1> —(DND—
5 F J F Motion Control Wrk_MI_StopManualJog
Stop Type All —ER>—
Wrk_JogPermissive Change Decel Yes
44 | == Decel Rate Par_Jog_Decel —IP>—
2000.0
Decel Units Units per sec2 —(PCO—
Change Decel Jerk No
Decel Jerk 100
Jerk Units % of Time

Report Errors

Wrk_M I_StagtMranuaIJog.ER Wrk_JogFault
5 JC

er_MI_StonganuaIJog.ER
JC

(End)
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MainRoutine - Ladder Diagram Page 16
Safety SLS 1Axis:MainTask:EM_AxisO1 4/11/2026 9:09:06 PM
Total number of rungs in routine: 6 F:\Motion Book\Web Site\Examples\Rockwell\Chap11\Chapl1 Safety SLS 1Axis.ACD

Sample one axis program using simplified PackML state model.

L

0 [ NOP —
Set EM number to 1
MOVE
1 Move |
Source 1

Dest EM_Number
1

Motion commands/steps in execute state

JSR

2 Jump To Subroutine ]
Routine Name CMO0O0_Procedure

Do PackML States

JSR

3 Jump To Subroutine ]
Routine Name CMO02_ServoAxisObject |

Jogging
Manual Jog Control
jogs the servo axis
when the Unitis in
Execute state
JSR
4 Jump To Subroutine
Routine Name CMO03_ServoAxisJog

Find drive torque loop bandwidth

sifs GSV CPT
5 J F Get System Value | Compute |

Class Name Axis Dest TorqueLoopBandwidth
Instance Name Ref_ServoAxis 296.49014
<Axis_1> Expression 1.0/(6.28*DriveTimeConst)

Attribute Name DriveModelTimeConstant

Dest DriveTimeConst

0.000537069

(End)
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ESTOP function
ESTOP
0 Emergency Stop ]
ESTOP Estop1 —CO1)—
Reset Type AUTOMATIC
Channel A EStop_1 (CIO—
<SafetylO:1:1.PtO0Data>|
0 —CCRHO —
Channel B EStop_2
<SafetylO:1:1.Pt01Data>— 11—
0
Circuit Reset 1 —CFP)—
Fault Reset 1
Light Curtain function
LC
1 Light Curtain ]
LC LightCurtain1 —CO1)—
Reset Type AUTOMATIC
Channel A LC_ 1 —CchHh—
<SafetylO:1:1.Pt02Data>|
0 —CCRHO —
Channel B LC_2
<SafetylO:1:1.Pt03Data>—(LCB )—
0
Input Filter Time 0 —(LCM)>—
Mute Light Curtain LightCurtain1Mute
0 —IH—
Circuit Reset 1
~CFPD—
Fault Reset 1
Provides the actual speed to the SLS function.
SFX
2 Safety Feedback Interface ]
Safety Control SFX_Axis_ 01 —CO1)—
Time Unit Seconds
Position Scaling 32768.0 H(FP)—
Feedback Resolution 32768 —(SFH)—
Unwind 32768
Home Position 0.0
Feedback Position Axis_1_SSEnc:SI|.Encoder.Position
0
Feedback Velocity Axis_1_SSEnc:SI|.Encoder.Velocity
0.0
Feedback Valid Axis_1_SSEnc:Sl|.Encoder.Status
2#0000_0000
Connection Faulted Axis_1_SSEnc:Sl.ConnectionFaulted
0
Home Trigger HomeTrigger
0
Reset FaultReset_Trans
0
Safe Feedback Homed SFX1_Homed
SFX Fault SFX1_Fault
Actual Position 0.0
Actual Cycles 0
Actual Speed 0.0
Fault Type 0
Diagnostic Code 0 |
Logic for request for SLS is not shown and captured by the first contact. Drop the request if SFX fault.
SLS_Axis_1_Request_Safety Task = SFX_Axis_01.FP SLS1_Request
3 £ =/
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When SLS requested (SLS_Request=1), and after the check delay expires, this block monitors that the actual speed is below the Active Limit value. If the
speed exceeds the Active Limit when SLS_Request=1, the .01 output of the block is de-energized. The SLS Active remains 1 as long as
SLS_Request=1. When SLS_Request=0, speed monitoring stops.

SLS
4 Safely-Limited Speed ]
Safety Control ~ SLS_Axis_01 HCO1)—
Restart Type AUTOMATIC
Cold Start Type  AUTOMATIC H(RR)—
Check Delay SLS1_Delay
2000 —(CFP)—
Active Limit SLS1_Active_Limit
10.0
Feedback SFX  SFX_Axis_01
Request SLS1_Request
0
Reset FaultReset_Trans
0
SLS Active  SLS1_Active_Sts
0
SLS Limit SLS1_Limit_Sts
0
SLS Fault SLS1_Fault_Sts
0
Fault Type 0
Diagnostic Code 0
Copy local status tag to controller tag to be used by the motion blocks in the standard program.
SLS1_Active_Sts SLS_Axis_1_Status
5 1 E
When SLS is active and limit is exceeded or fault exists, abort is requested to initiate a SS1.
SLS1_Active_Sts SLS1_Limit_Sts SLS1_AbortRequest
6 — E JE
SLS1_Fault_Sts
oL
1 C

When SLS active and the check delay has expired, if the speed is below the limit, allow the door to be unlocked.

SLS1_Active_Sts  SLS_Axis_01.CheckDelayActive =~ SLS1_Limit_Sts Hazard_Safe
7 — E 5/ = /[z

Rising edge of the fault reset from PackML (transferred using Mappting Tool) generates a fault reset

FaultReset_Safety Task  FaultReset_ONS FaultReset_Trans
8 q F [ ONS |

Rising edge of the safety circuit reset (either a button press or from PackML) (transferred using Mappting Tool) generates a safety circuit reset

SafetyReset_Safety Task  CircuitReset. ONS CircuitReset_Trans
9 JF [ONS |

If any safety connection is lost, drop out No_Comm_Faults.

Axis_1_SSEnc:STI.CronnectionFauIted SafetyIO:1:I.CjonpectionFauIted SafetyIO:Z:I.CTonPectionFauIted No_Comm_Faults
10 5/ 8 =/ B 5 /8
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The safety circuit reset generates the Safety_Output_Enable signal, which drives the drive STO.
The output enable seal is broken if any of the safe motion instructions are not operating properly or if any safety communication error has occured.

CircuitReset_Trans Estop1.01 LightCurtain1.01 SFX_Axis_01.01 SLS_Axis_01.01 SLS1_AbortRequest
1 1 E 1 E 1 E 1k 1 E =

Safety_OLTJtprut_EnabIe
JC

No_Coqqrp_Faults Safety_Output_Enable
1 C

Delay to drop STO to allow abort to do a stop category 1 controlled stop.
Drive_STO_1 Drive_STO_2
Safety_Output_Enable TOF Sfty_ STO1_Delay.DN <SafetylO:2:0.Pt00Data> <SafetylO:2:0.Pt01Data>
12 JF Timer Off Delay —CEN 1T
1 C 1 C
Timer Sfty_STO1_Delay
Preset 500 —CDN)—
Accum 0
Map block outputs to safety tags in controller memory
Estop1.01 No_Comm_Faults EStop1_0O1
13 1 E 1 E
LightCurtain1.01  No_Comm_Faults LightCurtain1_O1
14 1 E 1 =
1 C 1 C
SLS1_AbortRequest No_Comm_Faults SafeLimitedSpeed1_Limit
15 O L i -
1 C 1 C
(End)
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