CMMT-xx-EP Sequencing Direct Mode

With the AOI's (Add-On Instructions) we have the following:

PTP_DOrives_Festo_EIP
FTP_Drives_Festo_EIP fxis ¥ FB || =l AxisEnabled ==
Lol nterface 0e
DRY_Status CMMT_AS_Axis_X:11.Data AxisPosOk ==
ORY_Cantrol CMMT_AS_Axis_x:01.Data
ControlArea 0« AxisSpFixed ==
ModePos 2%
Enablesxis 1€ AxisAckSetpointT-
CancelTraversing 1€
IntermediateStop 1€  ElAkisRef ==
Fuositive e
Megative 0& L AxisWamn > —
Joag 0=
Jog2 0+ L AxisErrory—
AckError 0e
ReleaseBrake 0 Lockouth—
TravelToFixStop 0e
Executelode o0& Errory—
Fuosition 10000 &
Yelocity a0«
Cvery 100«
CverAcc 100«
OverDec 100 =
ConfigEPos 15&
BaseSpeedialue 30000«
ConnectionFaulted CMMT_AS_Axis_XI1.ConnectionFaulted
0e
M onitorArea 0=
Actvelocity 0.035628676 «
ActPosition 9999 &
ActMode 2%
EposZSW -32768 &
EposZSW2 4e
ActWarn e
ActFault 0«
Status 1687002 &
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Beyond the AOI (Add-On Instruction) graphic tags shown above, there are also additional configuration and status bits as shown here:

PTP_Drives_Festo_EIP
COMFIGURE EPOS FUMCTIONS
POS_STW1.12
Continuous
POS_STW2.14 POS_STW2.15 Position Setpoint
STW1.1 STW1.2 Software Limits Hardware Limits POS_STW2.11 POS_STW2.10 S5TW1.13 Transfer Enable
Coast Stop Quick Stop Enable Enable Touch Probe Edge Select Touch Probe External Block Start Block Change ConfigEPOS.8
FAS P1.1147010 FAS P1.1147020 FAS=P1.112414140 FAS=P1.112414150 FAS=P1.112414110 FAS=P1.112414100 Change ( Via BUS) FAS P1. 1147131 FAS P1.112411120
Axis_¥_FB.ConfigEPos.0  Axis_X_FB.ConfigEPos.1  Axis_X_FB.ConfigEPos.2  Axis_X_FB.ConfigEPos.2  Axis_X_FB.ConfigEPos 4  Axis_X_FB.ConfigEPos.5  Axis_X_FB.ConfigEPos.6  Axis_X_FB.ConfigEPos.7  Axis_X_FB.ConfigEPos.8
J E J B 1 E J E 1E I 1L 1E 1L
=l= == 1E =l= 1E 10 1L 1E 1
5TW1.12 STW2.8
Release Travel to Fixed
Holding Brake EndStop Enable
ConfigEPQS.15 ConfigP05.30
Reserved Resemnved Reserved Resemved Resemnved Reserved FAS P1.1147120 FAS P1.1148080
Axis_¥X_FB.ConfigEFo0s.9  Axis_¥_FB.ConfigEFo0s.10  Axis_X_FB.ConfigEPos.11  Axis_¥X_FB.ConfigEP0s.12  Axis_X_FB.ConfigEP0s.13  Axis_X_FB.ConfigEFos.14  Axis_X_FB.ConfigEPos.15  Axis_X_FB.ConfigEP0s.30
1 s 1E 1E s 1E 1E JLC NOPT—
1 1 1E 1E 1 1K 1E 10 L
PTP_Drives_Festo_EIP
POSITIONING STATUS WORDS
Megative Positive
Position Record Position Record Position Record Position Record Position Record Position Record Hardware Hardware Jogging
Selected Selected Selected Selected Selected Selected Limit Switch Limit Switch Task
Bit0 Bit 1 Bit2 Bit 3 Bit4 BitS is Activated is Activated is Active
Axis_¥_FBEposZSW1.0 Axis_X_FBEposZSW11 Axis_X_FB.EposZSW12 Axis_X_FBEposZSW13 Axis_X_FB.EposZSW14 Axis_X_FB.EposZSW15 Axis_X_FBEposZSW18  Axis_X_FBEposZSWi19 Axis_X_FB.EposZSWi.10
1E 1E 1E 1E TE TE 1E 1 1E
1E 1E 1E 1K 1 1 1 10 1E
Homing Fosition Record
Task Task Setup MDI Mode
is Active Reserved |5 Active Active is Active
Axis_X_FB.EposZSW1.11  Axis_X_FB.EposZSW1.12 Axis_X_FBEposZSW1.13  Axis_X_FB.EposZSW1.14 Axis_X_FB.EposZSW1.15
1E TE 1 s 1E NOP
1E 1 1 1 C 1E L i
Negative Software Positive Software Actual Position
Tracking Mode Velocity Limit Setpoint Axis is Moving Axis is Moving Limit Switch Limit Switch <=
is Active is Active Value Reached Resenved Positive Megative is Activated is Activated CAM Switch 0
Axis_¥_FB.EposZSW2.0 Awis_X_FB.EposZSW21 Axis_X_FBEposZSW2.2 Axis_X_FB.EposZSW2.3 Axis_X_FB.EposZSW2.4 Axis_X_FB.EposZSW25 Axis_X_FB.EposZSW2.6 Axis_X_FB.EposZSW27 Axis_X_FB.EposZSwW2.8
1E 1E 1E 1E TE TE 1E 1 1
1E 1E 1E 1K 1 1 1 10 10
Actual Position Direct Output 1 Direct Output 2 Fixed Stop Travel to Fixed Traversing
== Via Via Fixed Stop Clamping Torque Stop Task
CAM Switch 1 Positioning Record Positioning Record Reached Reached is Active is Active
Axis_X_FB.EposZSW2.9  Axis_X_FB.EposZSW2.10 Axis_X FB.EposZSW2.11  Axis_X_FB.EposZSW212 Axis_xX_FB.EposZSW213 Axis_X _FB.EposZ3W2.14 Axis_X_FB.EposZSW2A15
1 1E TE Ells 1E 1E 1E NOP
10 1K 1 10 1E 1E 1K L e
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A normal Point to Point (PtP) move would consider the following:

MOVE PRECONDITION SAFETY

1. Gates/Estops are all clear
2. Drive Ready and Switched On/Enabled
3. Drive Referenced/omed
4. Drive has no faults or Warnings
5. FAS Control is NOT active
6. Task Acknowledge Setpoint is not on from previous Task Cycle Start

Safety
PreCondition Status
to any Move
Axis_¥_Ctrl Safety

Acknowledge

Drive Ready
Reference/Home Switch On
Switched On/Enabled Completed Warning Active Fault Active Inhibited Setpoint (1=Ack)
Axis_X_Cirl.Gates_OK  Axis_X_CHtr.E_Stops_OK  Axis_X_FB.AxisEnabled Axis_X_FB.AxisRef Axis_X_FB.AxisWarn Axis_X_FB.AxisError  Axis_X_FB.Lockout [ Axis_X_FB.AxisAckSetpoint
B B 1T 1T 1 E 1B /R By
L 1C
EXECUTE EVENT/MOVE
Motion Precondition

Axis_X_Ctrl.Event]1].Pre

Direct Mode Direct Mode
Move Sequence Move Sequence

Axis_X_CirlMoveStep.Step[2]  Axis_X_Ctrl.MoveStep Step[3]
1E J/E
1C

Operate Mode Select
1=MDI Relative Pos
2=MDI Absolute Pos.

3=Setup Mode
4=Home FAS Config

Desired

Welocity
in User Units
While using MDI Mode

MDI Mode=Fos Target

or
Record Mode=Record# Iotion Parameters

S=Home Current Pos
6=Record Select Desired
7=Jogging Acceleration Deceleration
Mation Precondition 8=Inching Percentage % Percentage % (Manual Data Input)

Axis_X_Cirl Event[1] Pre M il il il Tl Axis_X_Cirl Event[1] Param
] E Mave Move Move Move Multiply
Source 2 Source Axis_X_Ctrl.Event[1] Accel_Percent Source Axis_X_Ctrl.Event[1] Decel_Percent Source Axis_X_Ctrl.Event[1].Velocity Source A Axis_x_Ctrl. Event[1] Targetvalue
00+ 100+ 5000.0 ¢ 1%
Dest Axis_X_FB.ModePos Dest  Axis_X_Ctrl. Desired_Accel_Percent Dest  Axis_X_Ctrl.Desired_Decel_Percent Dest Axis_X_FB.Velocity Source B 1000
2 € 100 € 100 €| 20 &|
Dest Axis_X_FB Position
1995000 €|
Cycle Started
Auto Mode Machine Cycle Safety
Wachine is In Has been Started PreCondition Status Mation MDI Mode
Auto Mode (Sequence Active) Motion Parameters Motion Command Motion is Active Motion is Complete to any Move Complete is Active Motion One Shot Motion Command
Axis_X_Ctrl Auto_Mode  Axis_X_Ctrl Auto_CycleStarted  Axis_X_Ctrl.Event[1)Param  Axis_X_CtrlRecovReq Axis_X_CtrlEvent[1.Cmd  Axis_X_Ctrl.Event1lActive  Axis_X_Ctrl.Event[1.Com \ Axis_X_Ctrl.Safety /|| Axis_X_FB.AxisPosOk | Axis_X_FB.EposZSW1.15 Axis_X_CtlEvent1l0SR  Axis_X_Ctrl Event[1.Cmd
9 E = E 1E =/ E == == == JE 1 F == {ONg] L
Acknowledge
Motion Command Setpoint (1=Ack) Motion is Active: Motion Command
Axig_X_CtrlEvent[1].Cmd | Axis_X_FB.AxisAckSetpoint Axis_X_Ctrl Event[1] Active  Axis_X_Ctrl.Event[1].Cmd
1F E L )
JC JC
CKnowledge otion
Motion is Active Setpoint (1=Ack) Complete Motion Timer Motion is Complete Motion is Active
Axis_X_Ctrl.Event[1]. Activi Axis_X_FB.AxisAckSetpoint |Jaxis_X FB.AxisPosOk Axis_X_Ctrl.Event[1].Tmr.DN  Axis_X_CtrlEvent[1].Com Axis_X_CtrlEvent[1]. Active
IF T L O
Motion Timer
————TON

Timer On Delay
Timer Axis_X_Ctrl Event[1]. Tmr
Preset 250
Accum

0

TASK START / EXECUTE

Debug Bit
Start Home Home
Sequence Start Task Task Start
Axis_X_CtrlHome_Start  Axis_X_Ctrl.Home_StardTask Axis_X_FB. ExecuteMode
1F 1F
1C 1

Motion is Active

Axis_X_Ctrl. Event[1].Active
E

Motion Command
Axis_X_Ctrl. Event[1].Cmd
1F
L
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The following 10 (Inputs/Outputs) needs to be considered:

PtP MODE
i ROFIDrive. (Siemens telegram 111)
Bi5 Bi4 B13 B7 B6 B5 B4 B3 B2 B1
I5W1
5WL15 75W1.14 ISW1.13 ISW1E ISW1.7 ISWle ISW15 ISW1ls ISW1.3
WORDoO Device Devica Drive Following Errer Warning Switch Quick Coast Fault
specific specific Stopped AxisAckSetpoint AisPos Ok Within Active On Inhibited Stop Stop Active
oo PxisACkS P Pt . . e e . ;
AxisSpFized FAS P1.1145121 AxisRef FAS P1.1145101 Reguested Tolerance Range wisWarn Lockout Not Active Not Active AxisError \xisEnabled sbReady
POS_ZI5Wle POS_ZSW1.5 POS_ZSW1.4 POS_ZSW1.3 POS_Z5SW1.2 POS_Z5SW1.1 POS_I5W1.0
POS_75W1 POS_75W1.14 POS_ZSW1.13 POS_T5W111 POS_Z5W1.10 POS_75W1.9 PO5_T5W1.8 Position Position Position Position Position Position Position
Position Reserved Homing logging Positive Hardware Negative Hardware Reserved
WORD1 |or Setup Record Record Record Record Record Record Record
Record Task B12 Task Task Limit Switch Limit Switch B7
Epos_ZSW1 =| Active s Active s Active s Active is Activated is Activated Selected Selected Selected Selected Selected Selected Selected
Bit& Bit5 Bit4 Bit3 Bit2 Bitl Bit0
POS_Z5W2.14 POS_Z5W2.13 POS_Z5W2.12 POS_Z5W2.11 POS5_Z5W2.10 POS_Z5W2.9 POS_Z5W2.8 POS_ZISW2.7 POS_Z5W2.6 POS_Z5W2.5 POS_ZSW2.4 POS_Z5W2.1 POS_I5W2.0
POS_Z5W2 " " " . h Actual Position Actual Position . . . . POS_Z5W2.2 .
Fixed Stop Fixed Stop Fixed Stop Direct Output 2 Direct Output 1 Positive Negative Axis is Axisis Reserved - Velocity Tracking
WORD2 |or . ) N ) = = . . . ; SetpointValue .
Epas 75W2 Moveis Clamping Torque Stroke Via Via Cam Switch Cam Switch Software Limit Software Limit Moving Moving B3 Reachad Limit Mode
pos_ Active Reached Reached Positioning Record Positioning Record Switch is Activated | Switch is Activated Negative Positive isActive is Active
Position 1 Position 0
STATUS Z5Wz ISW2.E
. ; Device Davice Davice Fixed Stop Davice Device Deavice Device Device Device Davice Davice
WORD3 Sign-OfLife specific specific specific Move is Active specific specific specific specific specific specific specific specific
{No Fielbus Mapping)
Speed Setpoint- | Noalarm, thermal Ho motor Satpoint(n) < Satpoint(n) < 0=Ramping
Reservad Reserved Pulses Drive Controller Reserved Peserved P point- - over- Variable signaling Peserved point(m) POINEM ¢ |70 o e (9] «torque| Active
WORD4 |MELDW Actual Deviation overload, power speed threshold | speed threshold
B15 Bl4 Enabled Ready Enable B10 B9 . N temperature function B4 threshold value 2 1=Ramping
Within tolerance unit: walue 2 value 3
alarm Completed
WORDS |XIST_A
ActPosition
WORD6_|XIST_A FAS P1.128
WORD7_|XIST B
WORD8 |XIST_B ActVelocity
WORDg _|FAULT_CODE Active Fault Number ActFault
WORD10 |WARN _CODE Active Warning Number ActWarn
WORD11 |Reserved Mot Used
STW1
A, o0
WORDo Davice Davice Device Holding Brake CDS;”][ S]-Uw;j § 5}-?31,1'8
- - - - - 2
specific specific specific }Z‘]EEE:;'EEE PLC FAS P1.1147080 FAS 11147080 b ExecuteMode ConfigEP05.1 ConfigEP05.0 e
s N s
FASP1.1147120 FAS PLILT100 FASPL1147061 IntermediateStop | CancelTraversing FASPLILL7020 | FASPLI1L7010 FAS P1.1147000
FASP1.1147051 FASP1.1147041
POS STWL.14 POS_STW16 PO5_STW1.5 POS_STW1.4 POS_STW1.3 POS_STW1.2 PO5_STW1.1 POS_STW1.0
POS_STW1 = : Position Position Position Position Position Position Position
signal Reserved Reserved Reserved
WORD1 |or Sty 013 511 57 Record Record Record Record Record Record Record
Epos_STW1 O=Record Mode Selattz-d ConfigEPD5.8 Select Select Select Select Select Select Select
FAS P1 112411120 Bit6 Bit5 Bit& Bit3 Bit2 Bit1l Bit0
POS_S5TW2.11 PO5_5TW2.10
POS_STWZ Touch Probe Edge Select Touch Probe PO5_STW2.0 POS_STW2.5 POS_STW2.2 POS_STW2.1 PO5_STW2.0
worDz |or - Reserved Reserved 0 =Rising edge 0="Probe 1 Active Start Reference Search Reserved Reserved logging Reserved Reserved Reference Cam Set Tracking
Epos. STW2 ConfigEFO5.3 ConfigEP05.2 B13 B12 1=Falling edge 1="Probe 2 Active 0= positive direction B7 B6 1=incremental B4 B3 Active Refarence Mode
CONTROL pos- FASeP1 112010450 | AS=PL 112614120 ConfigEP05.4 ConfigEP0s.5 1= negative direction 0=velocity ConfigEP05.6 Point Active
T T FAS=P1.112414110 FAS=P1.112414100
S5TW2 STW2.8
Travelto
WORDS Master Motor Switchover Reserved Global F"‘?ﬂi‘ﬁz‘t“ Parking Axis Resat Global DS i i i DS
Sign-Of-Life Completed B10 Trigger Command ConfigEP0s.30 Enable I-Component Start Bit&4 Bit3 Bit2 Bit1 Bit0
Trave(ToFixStop
FAS P1.1148080
| WORD4 |OVERRIDE
WORDs |MDI_TARPOS
Position
worps [uoi areos | FAS P1 11280604
WORD7 |MDI_VELOCITY
Velocity
wors ol velocry | FAS P1.11280604
WORD9 |MDI_ACC Overace
WORD10 |MDI_DEC OverDec
WORD11 |Reserved I Not Used ]
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Absolute Positioning Mode - Configuration

PLC Output Value | PLC Input Valu | Description
e
Lockout 0 Switch On NOT Inhibited (FAS released control)
AxisRef 1 Axis Referenced
ModePos 2 Mode Select = Absolute Position
EposZSW1.15 1 MDI Mode is Active
Position XXXXX Valid Position Target Selected
Velocity XXXXX Valid Velocity Selected
ConfigEPOS.0 1 No Coast Stop
ConfigePOS.1 1 No Quick Stop
CancelTraversing | 1 No Cancel Travel task with Ramp Stop @ 100% Set Deceleration and Reject
Task
IntermediateStop | 1 No Interrupt travel task with Ramp Stop @ Current Deceleration and Task is
NOT Rejected
EnableAxis 1 Axis Enable
Absolute Positioning Mode — Move Pre-Conditions
PLC Qutput Value | PLC Input Value | Description
AxisEnabled 1 Axis Enabled
AxisPosOk 1 Position Task Motion Completed
NOTE: optional because a previous move could be intentionally interrupted
AxisSpFixed 1 Setpoint is stationary feedback (1=SP stationary)
AxisAckSetpoint 0 Start Record Task Acknowledge Cleared
ClampTorgueReached | 0 Axis reached Clamping Torque (1=Reached)
AxisRef 1 Axis Referenced
AxisWarn 0 No Controller Warnings
AxisError 0 No Controller Errors
Lockout 0 Switch On NOT Inhibited (FAS released control)
Error 0 No AOI Errors
Absolute Positioning Mode — Move Execute Logic
PLC OQutput Value | PLC Input Value | Description
OverAcc 1-100 Override Acceleration
OverDec 1-100 Override Deceleration
OverV 1-199 Override Velocity
Position XXXXX Valid Position Target Selected
Velocity XXXXX Valid Velocity Selected
ExecuteMode 1 Traverse Task Activate (Rising Edge)
AxisAckSetpoint 1 Traverse Task Acknowledge Set
ActMode 2 Mode Selected = Absolute Position
NOTE: optional and only reflects ModePos status after motion started
ExecuteMode 0 Traverse Task Activate Clear
AxisAckSetpoint 0 Traverse Task Acknowledge Cleared
AxisPosOk 1 Traverse Task Motion Complete
NOTES:

e  Axis can be reference by using mode 4 or 5.

11/11/2024 4:53 PM

AxisPosOk (Traverse Task Motion Complete) signal status should only be considered after the handshake AxisAckSetpoint=1 has been received.

A new task can be triggered while the existing task is being executed with a cycle of the ExecuteMode command tag (ExecuteMode=0 then ExecuteMode=1)
If the task completed un-successfully with an error, then “AxisError” status variable will have relevant information.
The Base Value Velocity in Festo Automation Suite (FAS) must match the BaseSpeedValue in the AOI in order to provide the correct feedback value in ActVelocity.
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PROFIdrive
Name

PTP_Drives_Festo_EIP

AOI Tag Name LEEHIITED

ZS8W1.B11 Axis is Referenced

Select Accel Override 1-100%

Select Decel Override 1-100% 0

OVERRIDE Select Velocity Override 1-199%

MDI_VELOCITY Select Valid Velocity

MDI_TARPOS Select Valid Position Target
STW1.B0G ExecuteMode Traverse Task Activate

A
#3'1—_

:
zsWiB10 ||  AxsPosok || Traverse Task Moton Completed |
xxx RPM xxx RPM
Motion Example
0RPM
AxisPosOk (Task Completed) signal status should only be considered Motion
after the handshake AxisAckSetpoint=1 has been received Complete
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O RPM

Maotion
Complete
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