FESTO

CPX-CMAX ADD-ON INSTRUCTIONS USER GUIDE

EXTERNAL CONTROLLER: Allen Bradley 1756-L61 PLC with 1756-ENBT/A EthernetIP Module

FESTO CONTROLLER: CPX-CMAX

PROTOCOL: FHPP (Festo Handling Positioning Profile) for the CMAX axis controller
CONTROL METHOD: CPX-FB32 (EthernetIP)

DOCUMENT DATE OF ISSUE: AUGUST 22/2014

DOCUMENT REVISION: V2.0

Service

Please contact your local Festo service partner if you have any technical problems.
www.Festo.com

Application Description:

This document describes add-on instructions (AOI) created for the Festo CPX-CMAX Servo Pneumatic Controller to be used with the Rockwell
Automation RSLogix 5000 Software. With these instructions, axis controllers of type CPX-CMAX-C1-1 from Festo can be actuated/controlled.

B@ Add-0On Instructions

. G-03 CMAX_FB_CTRL

(i3 CMAX_FB_FPC

-3} CMAX_FB_MOVE_FAM
- .05} CMAX_FB_MOVE_PAM
. @003 CMAX_FB_MOVE_RAM

"

N ':

» =~
1
i -
3
=i
=
-
==
—

CPX-CMAX AOI Documentation 20140822 caOpro.pptx 22/08/2014 Page 1


http://www.festo.com/

FESTO

Attachments/ Dependencies

o Rockwell Software RS5000 project file:
AB_FB32_CMAX_V17_AOI_Customer_20140822.ACD
AB_FB32_CMAX_V18_AOI_Customer_20140822.ACD
AB_FB32_CMAX_V19_AOI_Customer_20140822.ACD
AB_FB32_CMAX_V20_AOI_Customer_20140822.ACD
AB_FB32_CMAX_V21_AOI_Customer_20140822.ACD

o Rockwell Software RS5000 Data Types (More are within the PLC Project files ~These are minimum requirements):
ud_CMAX_Control.L5X
ud_CMAX_Modes.L5X

o Rockwell Software RS5000 Add-On Instructions:

CMAX_FB_CTRL.L5X
CMAX_FB_FPC.L5X
CMAX_FB_MOVE_FAM.L5X
CMAX_FB_MOVE_PAM.L5X
CMAX_FB_MOVE_RAM.L5X

o Festo FCT (Festo Configuration Tool Software) project file:
DemoRm Bench CPX-CMAX With DGCl via FB32.V1.0.0.zip
DemoRm Bench CPX-CMAX With DSMI via FB32.V1.0.0.zip

. Festo FMT (Festo Maintenance Tool Software) project file:
AB_to_FB32_to_CMAX_FHPP.cpx

. Festo Manual(Additional information for operating and setting up the CPX-CMAX controller):
CPX-CMAX FHPP for Control 559757g1 0908NH.pdf

. Revision History:

CPX-CMAX to AB via FHPP EthernetIP AOI Revision History caOpro.docx
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FESTO

| . |
General Information
Your Obligations With Respect to Using the attached Content:

Your right and ability to use the code contents are limited, subject to the terms and conditions as stated herein.

All use of available content & Attachments will be at your sole risk.
You acknowledge that Festo has not reviewed or evaluated (nor is obligated to do so) the materials attached and expressly agree that Festo will
have no obligation or liability of any kind with respect to the use or utility of any such materials by you or others.

You will not use the attached content for any purpose or in any manner that is unlawful or that violates any intellectual property right,
privacy right, or other right of Festo or any third party.

The copyright in the material attached is held by Steven Proud.

You may not delete or alter or attempt to delete or alter any attribution, legal notice, trademark or copyright notice appearing on any attached
content and such notices or marks must be included on any copy you make.

Furthermore, you will not reproduce, redistribute or repost on other web sites materials from the attached unless expressly authorized to do so by
Steven Proud. You must take your own precautions to ensure that whatever content you have been supplied from the attachments is free of
computer viruses or Trojan horses that may interfere with or damage the functionality of the operations of your or any third party computer system.

This version of software/firmware is a test version.
Festo takes no warranty for the functionality of the software or consequential damage by using this software.
This software is to be used only for evaluation purposes and it is not allowed to be given away to third parties.

Service
Please contact your local Festo service partner if you have any technical problems.
www.Festo.com
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‘General Information |

As with all AOI (Add-On Instruction), the user can import these themselves directly into a new project.

The AOI (Add-On Instruction) included with this application is no different, HOWEVER, with regards to the sample projects, all provided code is
meant to be used in its entirety.

If you only need certain AOI (Add On Instruction), the code is designed so that the entire rung needs to be used.
Do NOT copy/use a partial amount of the rung, otherwise the function will be lost.

NOTE: Just as the AOI(Add On Instruction) samples are provided, each AOI (Add On Instruction) itself needs to be on a rung that has power at all
times or it will not function correct. This is because the code inside the AOI (Add On Instruction) resets certain 10 (Inputs/Outputs) when other bits
are off. The only instruction that should be used prior to ANY of the AOI‘s are a bit that monitors the active communications between the PLC and
the CPX Fieldbus module where the CPX-CPX-CMAX(Servo Pneumatic Controller) is installed.
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FESTO
System Layout |

CPX-FB32 Module Settings
IP Address: 192.168.2.134
Subnet: 255.255.255.0
Gateway: 192.168.2.1 Festo CPX Terminal
Part#197330
50E-F32GCQST21-Z
F32 T21cHaH|F

(- Frelli

Allen Bradley ControlLogix PLC
1756-ENBT/A Module Settings
IP Address: 192.168.2.100
Subnet: 255.255.255.0
Gateway: 192.168.2.1

USB to
Serial
Adapter

Ethernet

Laptop Ethernet Switch
IP Address: 192.168.2.108 IP Address: 192.168.2.1
Subnet: 255.255.255.0 Subnet: 255.255.255.0

Gateway: 192.168.2.1
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'Servo Controller Information

Controller: X-CMAX-C1-
- |” - ’Lc”l =ENE . SERVO CONTROLLER: CPX-CMAX Controller
oe pesten e e = SERVO CONTROLLER FW: V1.01.0808
Device data | Compatibility | CPX-Node | NG FCT VERSION: V1.2.1.3
Manufacturer device name: CPX-CMAX-C1-1 FCT PLUGIN VERSION: V1.1.0.92
Manufacturer: Festo AG & Ca. KG CONTROL METHOD: FHPP (Festo Handling Positioning
Revision: 4 Profile) for the CMAX axis controller
Firmware versicn: 1.01.0808
Build date: 07.01.2010 14:06:20
FHPP version: 1.10 'S
Serial nurnber: 00865894 -
Crder number: 548032 ”
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‘Allen Bradley Information
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Allen Bradley 1756-L61 Controller Information |

Features:

0 2Mb User Memory

O Non-volatile user memory - Compact Flash

O 1 x RS-232 serial port = ASCII, DF1, full/half-duplex, DF1 radio modem, DH-485

O Programming languages - Relay ladder, Structured text, Function block, SFC

O Communication Options = EthernetIP, ControlNet, DeviceNet, Data Highway Plus, Remote 1/0
O Network connections = 256 EtherNetIP, 128 TCP (EN2x)

PLC(LOGIC CONTROLLER): Allen Bradley 1756-L61 ControlLogix5561
PLC CONTROLLER FIRMWARE: Controller V19.11
RSLOGIX5000 SOFTWARE VERSION: V19.01.00 (CPR9 SR 3)

£ Controller Properties - CMMP_AS. to_AB_via FHPP_DNetAOI V19calpro o 5] E .rm" Comtroter . ‘—"‘ About RSLogix 5000 [éf
[ Advanced_|_SFCEwxecuion | Fle | Redundancy ], Nenvolatie Memory | Memory_| e e wnre
Genersl | Serial Port | System Protocol | User Protocol | Major Fautts | Minor Fauts | Date/Time | el FiSLagix 5000 Professional / Metwark Edition
| Frea I o l' Copyright [c) 2010 Rockwell Automation T echnologies, Ine. Al
Vendor Alen-Bradley Topmc - ATRELR), ol RO ool =& | Rights Reserved
Type: 1756-L61 ControlLogix5561 Cortraller ST feiten 1311 .
- Wersion histon ;
o SeREOnReE.
Revision: 19.11 Yoo r ey —— = [v19.01.00 [Cl 3 -
Name: CMMP_AS_to_AB_via_FHPP_DNetAOI_V19calpro Fmiin (13 =
Descrption Thig program licenzed to:
0| [ Coenl Hel Festo
- e .| Festo
Chassis Type: | 175647 7-Slot ControlLogix Chassis Gerial ... ... 1203116807
Slot: 0 Activation Drive . cerneereAdnpratected)
Prioduct Prefix 1203

Rockwel Automation contact information

Business Phone ... <oeene A40-646-5500
Suppart Phone. ... . 440-646-3434
http:/#support rockwelautomation.com

Cancel ep Help Warning: This computer program is protected by copyright law and

international treaties. Unauthorized reproduction or digtribution of this program,
or any portion of it, may result in severe civil and ciminal penalties, and will be
prazecuted ta the masimum extent possible under the law.

See the README file for additional copyrights.

More Info | [ ok ]

‘ 4
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Allen Bradley 1756-ENBT/A Ethernet Card Information

This is just shown here so we can verify the controller information

] Module Properties: Local:1 (1756-ENBT 4.1)

[E=8{EER (53

Genera! | Connection | Module Info [ Intemet Pratocal | Port Configuration | RSNetwar:

Module Defiition

Rievision: 41

Electionic Keying Compatible Module
Rack Connection None

Time Sync Connection None

Type: 1756-ENBT 1758 10100 Mbps Etheme! Biidge, Twisted Pai Media
Vendar Allen Bradey

Parent Local Ethemet Address
Name: ENETIP Private Network:
Desciiption:

@ IPAddiess: 192

Host Name:

Slat: 1

(e ] «

1921681,

168 2 100

Status: Running

7 Module Properties: Locakl (L756-ENBT 4.)

=

Internet Protocol (IP] Settings

if the netwark supports this capabiliy,

@ Manually configure IP settings

") Dbkain IF settings automatically using BOOTF
(©) Obtain IP settings automatically using DHCP

IP settings set by switches on the module

IP Settings Configuration
Physical Module IP &ddess: 192 168 . 2

Domain Name:

Host Name:

General | Connection | Module Infa | Intemet Pratocal | Pert Configuration | ASHetwory

100

IP setings can be manualy corligured or can be autematizall canfigured

Subnet Mask: 255

Gateway Address: 192 .

Primay DNS Server
Address:

Secandam DNS
Server Adthess:

FRefresh communication,

255 255 0
168, 2 .1
0 o o
0 o o
Set L

Status: Running

| Module Properties: Local:1 (1756-ENBT 4.1)

General | Cannection | Module Info | Intemet Protocal | Pent Canfiguration | FisNetwion:

Idenification Status

Wendor: Allen-Bradley Maior Fault Naone
Froduct Type Commurications Adapter Minor Fault Hone
Product Code: 1756-EMBT Intemal State: FRur made
Revision 18

Serial Number:  00GASB41 Configured Ho
Product Name:  1756ENBT /A Owned: Ho

Module [dentity:  Match

Status: Runring

| Module Properties: Local1 (1756-ENBT 4.1)

=]

General | Connection | Module Info | Intemet Protocol | Port Canfiuration | RSNetwiore

| Aute- | Speed | Duplex. [ Port
Negotiate | Selected | Current | Selected | Current |
([l | [=[[ 100 Mbps | [l Ful [ ]
Refresh communieation Set -

Status: Running
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NOTE: As indicated previously, all provided code is meant to be used in its entirety - the code is designed so that the entire rung needs to
be used. Do NOT copy/use a partial amount of the rung, otherwise the function will be lost. Just as the sample code shows, each AOI
(Add On Instruction) itself needs to be on a rung that has power at all times or it will not function correct.

FESTO
'Rockwell Software RS5000 Importing Add-On Instructions |

This application package has come with a Rockwell Software RS5000 project file as indicated previously. All of the add-on instructions are already
included in this file. In order to import these instructions and data types into another project, read the following:

There are 5 Rockwell Software RS5000 Add-On Instructions :
ud_CMAX_Control.L5X, ud_CMAX_Modes.L5X (referenced within the ud_CMAX_Control.L5X)

Import all of these as shown below within your project — the CMAX_FB_CTRL should be imported first, thereafter the order is NOT important as the
software will import any referenced instructions.

Controller Organizer
corthoel s x|
EI'B Controller AB_to_FB3Z_ko_CMAX_CMPY_using_FHPP_W19
4 Controller Tags Look it IE} Add-On Irstructions j Q F L
[F3 Controller Faulk Handler
[T Power-Up Handler [ C)Data Types
55 Tasks E CMe_FE_CTRL.LSY
- B MainTask {2} cMaY_FB_FPCLLSK
C& MainPrggram CMP-X_FB_MO'\"E_FF\M.LSX 3
----- [T Unscheduled Programs | Phases CIMaY_FE_MOVE_Pam.L5x
{E} cMAx_FB_MOVE_RAM,LSY
------ New Add-On Instruy  Left Click
i
Import Add-Cn Instrockions /
yb cut @tr“—x r'-'1_'.-' Documents
38, Predefin Copy trl+C -
O Module-[ 2, paste ey .'11[
: [ Trends My Computer
=43 [fO Configur Prink 3
‘? File name: I j {4 ' Import... I
"
by Metwa Files of type: IFISLogi:-t BO00 <L Files [ L5 =l ﬂ'
Plac
Files cantaining: I.-’-‘«dd-Dn Iristruction j &l
Inka: I[:I Add-On Instructions j
| 7
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FESTO
'Rockwell Software R$5000 Importing Add-On Instructions |

The final step is to simply select the OK button.

x
5] T AR roaroe. When you have imported ALL
Findwithin: Finel Narme instructions, your Add-On
Import Content: Instruction tree view should look
&8 AdeUn ntuctons like the follow
E' % = Imnpart Mame: CM&x_FB_FPC I e t e O OWIng'
Parameters
@ References Operation: IEreale j L]
T2 Add-On Instructions (i) References will be imported as F
@ Ermrors W amings configured in the Feferences folders H =
. Controller Tags
Final Mame: Chigs_FB_FPC +| P b !
e I J ﬂl [ Controller Fault Handler
Description: Lk Festo Parameter Channel ;I 3 Power-Up Handler
[—:I'S Tasks
= % MainTask
[-] £1- % MainProgram
Revision: ¥1.0

3 unscheduled Programs | Phases
Revision Note: CREATOR: Steven Proud [calpro) EIE Mation Groups

. L. Ungrouped Axes
E1-45] Add-On Instructions
CMAX_FE_CTRL
CMax_FE_FPC
CMAY_FB_MOVE FAM
CMAY_FE_MOVE_PAM
: CMAY_FB_MOVE_RAM

Yendor:

CPX-CMAX AOI Documentation 20140822 caOpro.pptx 22/08/2014 Page 11



FESTO

'Rockwell Software RS5000 Importing User-Defined Data Types

This application package has come with a Rockwell Software RS5000 project file as indicated previously. All of the data types are already included in
this file. In order to import these instructions and data types into another project, read the following:

There are a minimum of 2 Rockwell Software RS5000 user-defined data types required :

ud_CMAX_Control.L5X, ud_CMAX_Modes.L5X

Import either all the shown data types below or just the minimum 2 indicated above as shown below within your project — import the

ud_CMAX_Modes.L5X (referenced within the ud_CMAX_Control.L5X) data type first and then the ud_CMAX_Control.L5X or you will encounter errors.

Contraller Crganizer
-5 Contraller AB_ta_FEZZ_to_CMAaX_CMPY_using_FHPP_Y19
4 Controller Tags

(3 Controller Fault Handler
[T Powwer-Up Handler

B3] Tasks

53 MainTask

C& MainProgram

¢ 23 Unscheduled Programs | Phases
E| 5] Motion Groups

: L3 Ungrouped Axes
B3 Add-On Instructions
CMAX_FB_CTRL

CMAY_FE_FPC
CMAX_FE_MOYE_FAM
B CMAX_FE_MOYE_Pam

FE_MOYE_RAM

Mew Data

Import Daka Type,

( 2 Etrl+>¢
k-

Chrly

% Prede

-y Modul 3

B4 10 Config 2
= 1756

Cuk

Copy
Paste

N« N s

Look in: IE} Data Types

x

v

ac_Flasher,LS%
ud_CMay_Coritrol LS% @
ud_CMaR_Modes,L5%
ud_PleStatusEits.L5X
ud_Stepper.LS%
z_Wersion,L5%

File: narne: I v

Files of type: IHSLogix 5000 =ML Files [* L5

Files containing: I Data Type

([10:

I K

I[:I [Data Types

Q4 Impart... I
Cancel |
Help |

LS

CPX-CMAX AOI Documentation 20140822 caOpro.pptx
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FESTO

'Rockwell Software RS5000 Importing User-Defined Data Types

The final step is to simply select the OK button.

Il Import Configuration 5[

Z| 5| Fne | =] B|&| FindReplzce. When you have |mp0rted ALL
Find Withi: Final e instructions, your Data Types
Import Content: _ _ tree view should look like the
4 Datz Types .
&"D Impart M ame: ud_Chad Modes fO l IOWI n g:
Operation: ICleate ﬂ d Ela Data T’_',.fp B
Final Mame: Iud_EMAX_MDdEs j Properties... E'ﬁ User-Deﬁned
Description: ;I .
----- ac_Flasher
[ R B a_Date
----- a_Time

..... ud_CMAX_Control
..... ud_CMAX_Mades
..... ud_PlcStatusBits
----- ud_Stepper

..... z_Version

—~

@ OK | Cancel Help

Ready 4
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FESTO

'Rockwell Software RS5000 Data Types (User Defined)

For convenience and program organization, Data Type’s have been provided. For each CPX-CMAX controller the user should create a tag linked to
the data type “ud_CMAX_Control”. In this sample, the tag created is “X_Axis”.

Controller Organizer ~* 0 X i
ga 2153 Data Types
45 Controller AB_FB32_CMAX_V19_AOI Customer2012 oy .
Controler Tags Name: ud_CMAX_Control =] Uer-Deﬂned
(X3 Controller Fault Handler B ac_Flasher
: sscription: -
L. Power-Up Handler s a Date
A5 Tasks a_Time
-8 MainTask -
L[ Unscheduled Programs / Phases e ud_CMAX_Control
5 Motion Groups ud_CMAX_Modes
~(3 Ungrouped Axes ud_PlcStatusBits
-3 Add-On Instructions -
(21 CMAX FB_CTRL W* Hembers: Data Type Size: 492 byte(s) ud_Stepper
(i@ CMAJX_FB_FPC [ Ineme Data Type Syl Desciiption Extenal Access N z_Version
-5 CMAX_MAM (3] CHax_FB_CTRL Furction Black A0 Read it
- Data Types Mode ud_CME_Modes Read it
5] User-Defined Enableliiva BOOL Decimal Create Diive Ready Fead/wiits
ac_Flasher Faul_Feset BOOL Decimal Freset Existing Faulis Fead/wiils
a_Date OHS DINT Decimal One Shat Feadwiils
a_Time HomeSeqStart BOOL Decimal Diebug Bit Hame Sequence Start Read it
ud CMAX_Centrol HomeSeqDelay TIMER Hare Sequence Resst Delsy ReadAwiite
ud_CMAX_Modes HomeSeqStartsd BOOL Decimal Home Sequence Started Read/wfits
ud_PlcStatusBits HomeSeqMC BOOL Decimal Home Sequence Complete Risad/Wiite
ud_Stepper Curent_Fasition FEAL Float Current Pastion [Scaled] Fead/Wiile
2 Version Mation CME_MAME] Read/wile
Cg strings Safely ET Decimal _ controller Organizer * B XN ccope HasR_FE3cMAx +  Show AllTags
L Add-On-Defined Fecovieq BO0L Decimal | =53 Controller AB_FB32_CMAX_V19_AOI Customer2012. 5 17| Doveri DaaT
y ame | escription ata Type
(i Predefined FHU_Z24_1_F M FB_FPT. Controller Tags T T T T
l‘_‘i% Medule-Defined T IRIEERT & FE FRT [3 Controller Fault Handler R £ HELRE R
Trend - i + ¥ Awis. FB i Function Block 401 CMAX_FB_CTRL
rends FHU_1192.7 A CHES FB_FFC ~{Z1 Power-Up Handler
-3 I/0 Configuration £ Task +%_fiis Mode ® s ud_CMAX_Modes
: PHU_TT74_1_A CHAX_FB_FFC = asks
(=-#3 1756 Backplane, 1756-A7 RO 7.9 A AR TE_FPE - % MainTask ¥_Awis EnableDrive = Az Create Drive Ready BOOL
[0 [0]1756-L61 AB_FE32_ CMAX_V19_AOL Custc ——— e [ Unscheduled Programs / Phases 5 fis. Faulk_Reset # s Reset Existing Faults BOOL
£l [1]1756-ENBT/A ENET_IP MaoveTest ue_Stepper 9 .
- -3 Motion Groups Az, xiz One Shot
& i T Sioeoar = . ¥ _Axis. ONS iz One Shot DINT
E-d Etheret = {51 Ungrouped Axes _fis HomeS sqSta ¥ s Debug Bt Home Sequence Stait BO0L
group
1756-ENBT/A ENET_IP MaveStep ud_Stepper
-5 Add-On Instructions +-%_#wis HomeSenDelay ¥ s Home Sequence Resst Delay TIMER
i §] ETHERNET-MODULE FE32_CMAX TeachStep ud_Stepper
= [{z} CMAX_FB_CTRL ¥_fwis HomeS enStarted = Awiz Home Sequence Started BOOL
= [211756-DNE Dnet2 uf
- - 3 CMAX_FB_FPC _wis. HomeS eqhiC % Awis Home Sequence Complete BOOL
05 CMAX_MAM ¥_fwis.Current_Position ¥ Az Current Position [Scaled) REAL
=13 Data Types -+ ¥4_Axis.Motion s CHAR Mation Asis Move (Position) CHAX_MAMI3]
£, User-Defined _tis Salely % i Pre-ove Salety BOOL
ac_Flasher ¥_fwis RecovReq = Az Error Recovery Required BOOL
3—1'3__““- +- % Awis PNU_224 1_R iz PNU_224 1 READ Get Enmor Code On DISPLAY of CH& Ch&x_FB_FPC
a—d 'E"GM Control W Awis PNU_1192_7 W  Ais PNU_T192_7 WAITE Movement Test Status CH&X_FB_FPC
:;CMM*MZ’;: % Als PNU_1152_7_R ¢ Awis PNU_1192_7 READ Mavemert Test Status M _FB_FPL
o PleStatusBits +-%_Awis PNU_1174_1_R s PNU_T174_1 READ DMLY Movement Test Slatus CMé_FB_FPC
udl Stepper +-%_Awis PNU_1170_1_R iz PNU_T170_1 READ Get Identiication Type=D Dynamic Type=1 Static | CMAR_FB_FPC
. \;arsion + ¥ Apis.MoveTest ¥ Anis Movement Test Seq ud Stepper
&5 Smn;g + ¥ _Avis IdentStep iz | dentiication Seq ud_Stepper
[, Add-On-Defined + ¥_Anis.MoveStep # Ayis Move Cycle Seq ud_Stepper
L, Predefined +-%_fwis. TeachStep ¥ dis Teach Record Sag ud_Stepper
CPX-CMAX AOI Documentation 20140822 caOpro.pptx 22/08/2014 Page 14



FESTO

'FHPP for the CMAX (Festo Handling and Position Profile)

The following reference information was taken from the Festo “CPX-CMAX FHPP for Control 559757g1 0908NH.pdf”

CPX terminal

FESTO

Description
Communication
profile

FHPP for the
CMAX axis
controller

Activation and
diagnostics via
CPX node

Typ CPX-CMAX-C1-1

Description
559757

en 0908NH
[727 411]
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FESTO

'FHPP for the CMAX (Festo Handling and Position Profile) Overview

FHPP is used for controlling, diagnosing, commissioning and parameterizing the CPX-CMAX servo pneumatic controller via the Fieldbus.

Term/abbreviation

Meaning

Festo Handling and Positioning Profile (FHPP)

Uniform fieldbus data profile for position controllers

Festo Parameter Channel FPC (Festo Parameter
Channel)

Specific Parameter Access as per the "Festo Handling and Positioning Profile“

Festo has developed an optimised data profile especially tailored to the target applications for handling and positioning tasks called the
“Festo Handling and Positioning Profile (FHPP)”. The FHPP enables uniform control and programming for the various fieldbus systems and

controllers from Festo.

There are 4 Operating Modes:
U Record Select

U Direct

O Commissioning

O Parameterizing

Data Byte 1 ‘ Byte2 |Byte3 ‘ Byte 4 | Byte 5 | Byte 6 | Byte 7 ‘ Byte 8
Output Bytes 1 and 2 (fixed) | Bytes 3 to 8 depend on the selected operating mode (direct mode,
data are retained in every | record select) and transmit further control and status bytes (e.g.
operating mode CDIR, SDIR,...), as well as setpoint and actual values:
(except byte 2 for - Record number or setpoint position in the output data
parametrisation). - Feedback of actual position and record number in the input data
They contain control | - Additional operating mode- and control mode-dependent set-
Input and status bytes point and actual values
data (e.g. CCON,
SCON, ...) for enab-
ling the CMAX and
setting the operat-
ing modes

CPX-CMAX AOI Documentation 20140822 caOpro.pptx
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FESTO

Festo CPX Terminal - Rules of Addressing

U The address assignment of the inputs does not depend on the address assignment of the outputs.

QO The I/0s of various module types are assigned separately from each other. The following order applies:

Sequence of addressing

Description

1.

1/0 diagnostic interface ¥

Can be activated by DIL switch. When activated, it will occupy
the first 16 inputs and outputs in the address range.

2.

Analogue modules

Modules with analogue inputs/outputs

3.

Technology module

e.g. CPinterface, front-end controller CPX-FEC

4.

Digital modules

Modules with digital inputs/outputs

1 In exceptional cases this address range can also be occupied by status bits (sef Tab. 1/3).

CPX-CMAX AOI Documentation 20140822 caOpro.pptx
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FESTO

'CMAX_FB_CTRL Master Control Function Block (AOI)

This Function Block (AOI) is used to control all possible functions of the CPX-CMAX controller. This configured AOI instruction can operate the
controller as a standalone for testing purposes and controller understanding or with all the additionally provided code.

X Aois Function
Block ACIT

**% DIC STATUS ***
Module FB32_Faulted
LE1E_Plc. Module_FB32_Fauhed

With this module, it is possible to control the axis controller of type

CMAX_FE_CTRL
CMAX Master Cantral Funchion Black {A0T)
CMAX_FB_CTRL

¥_Ais FB G

|- SCON_Ensbled—

CPX-CMAX-C1-1 in the following six combinations of the operating type Do s Fes cuikiSme " [EECON OpeimEratih—
and ContrOI type' g:&:_.ﬂ."av&a'mcc’ FeszCHAxe Dﬂ;"‘ ;Ciggg::foacfohag:mac:)-
U Record select mode T ITEXY oe :‘éESH:E‘éL?‘iB‘EEi?S?;’E@;
U Direct mode, position control — Free profile EEEEE:ET?T* é:{ _jcgggg-gig?ﬁ:ﬁ%
U Direct mode, position control — Auto profile COON LockFCT Aesess ne —Cspcs}.:oﬁnmﬁv.le.r::;i—e?%—
. CCON_OPMI1_OperstionMode 1€ =ISPOS_AxislsMaovingl—
U Direct mode, DFESSUFE/fOFCE control CCON_GPMZ_EPE'EIiDnMOCe re jSPOS_FOIbwirii;E"D'}—
. . CPOS_StartTasl (1R SPOS_StandstillWarning >—
O Parameterization CPOS_StartHoming D&  |=CSPOS DriveReferanced e=
a Commissioning gsgg‘ﬁ:ﬂ;i g: j?gig‘gﬂgﬁfgf_
CPOS_TeachActualVahe D& | CSDIR VelodnCrlAus St
CDIR_RelztiveMaveRag 0% [ SDIR_TrackingState>—
I roeCirlEnzble IR_VebcitylimitReachad
O e e e
CDIR_TrackingEna (1R SDIR_FastStop State—
IR_VekcindlimitDisable rdChainkctive
Oy B el
NOTE: The AOI(Add On Instruction) itself needs to be on a rung o oA c iy PO s S ek
. . . . RecordNumfzg 1€ |-£RSE_VehitlimitResched—
that has power at all times or it will not function correct. The only ﬁim_%ﬁtrs » o¢ [ CReE SwokelmtReathed >
. . . . . cordMode_PrimanyVahe
instruction that should be used prior to the AOl is a bit that Dorecijiosenciie L
monitors the active communications between the PLC and the DrecMod-Serontansy ds e
. o DirectMode_PrimanyV zlue i1
CPX Fieldbus module where the CPX-CPX-CMAX(Servo Pneumatic CommisionModenctive 0%
Controller) is installed. %EEEE&E:; z‘:‘
by
g::zg:gfﬁhe lwe g (-
ParameterModedctive L
RBCLEnEbIEb‘IE {1):
Com:
F&F&il&cp re
D ae
E&DNL 1192 &
Req Sublndex 7E&
Reg_Wale e
Res IO L
Res PNU 1192 &
Res_Sublndex TE
RE_\-'ELhe i€
i Res_FaultCode e
CPX-CMAX AOI Documentation 20140822 caOpro.pptx 22/08/2014 Page 18



FESTO
'CMAX_FB_CTRL Parameter Tag |

To configure this instruction use the tag you have configured earlier and assign it to the CMAX_FB_CTRL Parameter..

MAK_FE_CTRL

[ = E— ChA: Master Control Function Block [A01)
— - = - - aster Control Function Bloc
153 Cartroler AB_FE2_CMAX V19_R0L Cuomentt1 2| R tond ChAY FE CTRL ¥ AisFB (0
E Contraller Togs S Data FE32_CMARLData
I’;; Centraller Fault Handler . |_Diata_ArrayStartSddr 0
- Power-Up Handler QO Data FE32_CMARMOData
== Tasks O_Data_ArrayStartaddr
-8 MainTask _ C_ontroldrea e
[53 Unscheduled Programs / Pheses - CCOM_Enable 1e
3 Watiun Groups CCOM_Stop 1€
[0 Ungrouped Ases CCOMN_ErakeFielease 1€
s bt st o heser e
+ {alr COESs
- CMAX FB_FPC DataType Stpe Descipiion Estomal Ao CCON_OFMI_OperationfAade 1%
1) 07 CMAK_MAM s FOLTAL Furclicn Biock A1 [Auodrwite CCOM_OFMZ_OperationkAods e
1 23 Data Types. ud CMAK Moded Flead/Wike CPOS_StartTask o0&
L, 8 User-Defined 3 B0 Diecimal Carain Diver Ready Firad e CPOS_StartHoming ne
[H ac Flasher Fon_Fewel BOOL Decind Feseel Eruclrog Faudls Fiead/Wiie CPOS_JagPaositive e
B 2 Date (I3 TINT Tiecimal Ores Shot Finad wiie CPOS_Jaghlegative e
) a_Time HunmSegslal HOOL Decand [T ———) Fead/Wiie
= [ |7 ViomeSedietay TIMER Horme Seauence Meset Deley [Fisadrwice
B ud_CMAY Mades Hormeeglarled BULL Decandl [T —— Finadwile
B ud_PleStatusBits [ FomeZehiT TO0L Decimal "Herne Seamnce Corolele Fiead/Wike
g u.:r_mppu Cuneni_Postion RF4l Fioal Cumter Posision (Sealed) Firad e
£ Version Hahon CMER_MAM[]) Fiead/Wie
+ O Swrings Takrly B o Tecmad | Pun boron Saird R:Jui.'w\li\-.
Bl Ad-On-Defined Flecuvi BOOL Decand o Fead/wile
5158 Predefined ) g Eunon Recovey Requed i
o (@ Module-Defined || PHU_ZLLR ChaR FB_FFC PHU_224_1 NEAD Ges Enor Code On DISPLAY of Ch& FieadPuite
50 Trentt FRU_TIEE W LMiFE_FFL PHU_TTS 7 WHITE Movenrerd Tesl Stabas Read/Wile
. ETNIEERA] TMER_FB_ITC PHU 1192 7AE 2 -
=310 C - -
g -l:;ﬁ;;r;::“m_m FNL_TTA1_H [Mi_FB_FFT FHL_1174_1 AE Contraoller Organizer x Scope: ﬁﬂAB_FBSZ_EMA} + Show Al Tags
PR TI70_1_ 1 CMEN_FD_FTC = Controller AB_FB32_CMAX_V19_AOI Cust 2012
B0 [0 L756-L61 AB_FEG2 CMAX_V19_A0I Custe A g PHU_T170 1 0 OnrONier Ab_Fess AL Lustamer. Mame —=|% | Dessiiption Data Type
B (1] 1756-ENBT/A ENET P . vel_Stepper Mewement Test Controller Tags - -
L & ethemet [Ererrey ud_Steppar " 3 Controller Fault Handler [=I-=_dwis ¥ Ais ud_ChAk_Control
f 175%ENET/A ENET P HarveSinp ud_Stepper Mo Cyede Seq [+ Awis FB % Auis Function Block A01 Chas_FE_CTRL
B ETHERNET-MODULE FE3Z CMAX Teachiten  tappn ! ] £ Power-Up Hancler I+ %_Aris Mode ¥ Ayis ud_CMAX_Modes
8 (2] 1756008 Drewz = =3 Tasks = = =
= - »_Awis EnableDiive » Auis Create Drive Ready BOOL
[ Unscheduled Programs / Phases - %_Axis Fault_Reset # Ais Reset Existing Faults BOOL
(=453 Motien Groups I+ A Axis.ONS ¥ Auis One Shat DINT
| Ungrouped Axes - »_Awis HomeSeqStart 2 Awis Debug Bit Home Sequence Start BOOL
=3 Add-On Instructions + ¥_Axis.HomeSeqDelay # &xis Home Sequence Reset Delay TIMER
-[38 CMAX_FB_CTRL - #_Axis.HomeSeqStarted # &xis Home Sequence Started BOOL
CMAX_FB_FPC - ¥4_Ais.HomeSeghC ¥ &iwis Home Sequence Complete BOOL
- G5 CMAX_MAM - #_Axis.Curent_Position # &xis Current Position (S caled) REAL
= E Data Types I+ 3 Ais.Motion 2 fxis CMAX Motion dxis Move [Position] Chax_Mab[9]
& ] User-Defined A Safety sz Pre-Move Safety BOOL
ac_Flasher - ¥_Awis.RecovReq ¥ Lz Error Recoverm Required BOOL
a_-l[-)ate I+ AxisPMU_224 1 R # &xis PNU_224 1 READ Get Eror Code On DISPLAY of CHéx CHax_FB_FPC
a:’ FI\:AX Contral Ak PHU_1192. 7w # &xis PNU_1192_7 WRITE Mowement Test Status CHax_FB_FPC
A o Ais PNU_1192.7_R % s PHU_1152_7 READ Movement Test Status ChX_FB_FPC
u odes
ud_PlcStat_u;Bit; A PMU_1174_1_R # &xis PNU_1174_1 READ ONLY Movement Test Status CHax_FB_FPC
ud_Stepper ¥ Awis. PNU_T170_1_R 2 Awis PNU_1170_1 READ Get |dentification Type=0 Dynamic Type=1 Static Chidx_FB_FPC
2 V_ersion + 3 bwis MoveTest ¥ Lz Mavement Test Seq ud_Stepper
Cﬂ Strin;; 4 3 bxis |dentStep H Lz ldentification Seq ud_Stepper
Cﬂ Add-On-Defined 4 3 bwis MoveStep ¥ byis Move Cycle Seq ud_Stepper
-Cgh Predefined 1+ _fiis. TeachStep # iz Teach Record Seq ud_Stepper
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FESTO
'CMAX_FB_CTRL I/0 Data Assignment |

When the user has configured the Generic Ethernet Module and the data size for the entire CPX terminal, the data for the controller (8 Bytes
Input/Output) will reside “somewhere” among the other CPX terminal data.

The NAME provided for this Module is the name of the tag found in the controller tags used for 10 (Inputs/Outputs) to the CPX Terminal/Rack.
Enter these tag names in the AOI as shown for the |_Data and O_Data Parameters

Due to the addressing rules of the CPX terminal, the data for the CPX-CMAX can reside anywhere amongst other installed modules (See Festo CPX —
Rules of Addressing page later in this document).

For this reason, this AOI has user inputs for the “Array Number” where the mapping of Inputs and Outputs Starts/Begins (I_Data_ArrayStartAddr,
O_Data_ArrayStartAddr). For this sample, the starting array address is “0” as shown - Enter your starting array number for your application.

At this point, the user could go online and begin to operate the controller by entering data in the instruction itself if they desired.

c9ntrorrer Organizer X Scope: Eﬂ AB_FB32_CMax »  Show &llTags - CMAXMasterControlhgﬁr:i:_trcﬁ_g;::}[.ﬂﬂl]
=51 Add-On Instructi - CMAK_FE_CTRL W_AuisFE [
5 ? CME?!;UE':'URT MName =2|% | Description Data Type | Data FBSZ_CMAX:!SData
(3 CMAX_FB_FPC =1 FB32_CMAX:D AB:ETHERNET_MODULE_SINT_8Bytes:C; Lhata_frrayStart Addr FEas CMARODI
- = N - O_Data_ArrayStartAddr - e
-3 CMAX_MAM SRR GO0 EIHIIA P Cont ol Area e
[+ FB32_CMax:0.Datald] T CMAST L1 - [08] CMER Contiol Epte 1 SINT CEON_Enabie 1€
-3 Data Types CCON Stap 1e
£-65) User-Defined [+ FB32_CM&X.0.Datal1] #1: CM&3.C1-1 - [09) CMEX Control Byte 2 SNT COON ErskeReleass 1€
t " . . CCOM_ResetFault 0e
@ ac_Flasher [+ FB32_CM&X.0.Datal2] #1: CM&X.C1-1 - [010] CM&X Control Byte 3 5 Eo e ess e
o - . . 1 - [t T o tionfAod 1€
a_Date [+ FB32_CM&X.0.Datal3] #1: CM&3.C1-1 - [011) CM&X Control Byte 4 _~—T5INT CEONOPIL Operationiode Je
# a_Time [+ FB32_CM&x:0.Datal4] $1: CMAX-CT-1 - [012) EMAX Control Byte 5" SINT CPOS_StanTazk. ne
ud_CMAX_Control [+ FB32_CM&0.Date(5] H#1: CMAX-C1-1 - [013] CM&X ContgaHBfe 6 SINT o s ne
ud_CMAX_Modes [+ FB32_CMA0.Datalf] $1: CMAN-CT-1 - (014) St Tonurol Byie 7 SINT ot e e
#l ud_PlcStatusBits [+ FB32_CM&X0.Datal7] #1: M C1LA0TE] CM&X Control Byle 8 SINT COIR FelativenioueRizg e
T COIR_PositionCrld_FaorceCrril (IR
ud_Stepper =1 FB32_CMax| - AB:ETHERNET_MODULE_SINT_SBytes:0 COIR PasitionCulFreet_auol ne
8 2 Version = FB32_CMAX:1.Data T SINT[3] CDIF Velosi ImiDisble he
-3 VO Configuration [+ FB32 CM&X| Datall] = #1: CM&X.C1-1 - 10] CaX Status Byte 1 SINT COR_SuokeLmiCisatle ne
=88 1736 Backplane, 1756-A7 "+ FB32_ CMAXLDatall] #1: CMAX.C1-1 - [11) CMAX Status Byte 2 SINT Flecotdbodenolioe e
- 80 [0]1756-L61 AB_FB32_CMAX_V19_AOI Cust [+ FE32_Ch&]. Datal2] #1: CMAX-C11 - (12] CM&X Status Byte 3 SINT Recordhumatatus ve
g B [111756-ENBT/A ENET IP [+ FB32_ CMAX. Datal3] #1: CMAX-C1-1 - [13]) CMAX Status Byte 4 SINT Recardblode Primaniabe e
| =5 Ethemet [+ FB32_CM&X1 Datal4] 11 CMAX-C1-1 - [14) CMAX Status Bpte 5§ SINT Diresifviode_SecandanSeiFoint e
- ﬂ 1756-EMBT/A ENET_IP DirectMaode_PrimarySetpoint B53 &
= [+ FB32_CMAX:L.Datal5] #1: CM&X.C1-1 - [15] CM&X Status Byte & SINT Directhods SecondanyValue e
£
i ﬂ ETHERMET-MODULE FB32_CMAX DirectiMade_Primary¥alue 5073 €
[+ FB32_CMax. Datale] #1: CM&X.C1-1 - [16] CM&X Status Byte 7 SINT Comm et e de Antive e
[+ FB32_ Ch&x1.Datal?] 112 CMAX-C1-1 - (17) CMAX Status Byte 8 SINT i Mt e
| [+ FB32_CM&X.C AB:ETHERNET_MODULE.C:0 Combode_Function 1€

CPX-CMAX AOI Documentation 20140822 caOpro.pptx 22/08/2014 Page 20



FESTO

'CMAX_FB_CTRL Parameters Description Legend

Legend

Input /7 Output

Parameter Name of an input/output of the AOI (Add-On Instruction)

Type

Data Type used for the Parameter.

Description

Brief description of the input/output options at an input/output of the AOI (Add-On Instruction)
(0 = FALSE, 1 = TRUE)

Use

Operating mode where this input/output of the AOI (Add-On Instruction) is used.
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FESTO

'CMAX_FB_CTRL Description of Parameters |/0 Data

I_Data SINT[8] [Array Input Tag Name IAll operating modes
|_Data_ArrayStartAddr SINT Array Number Where the Mapping of Inputs begin All operating modes
O_Data SINT[8] |Array Output Tag Name All operating modes
O _Data_ArrayStartAddr SINT Array Number Where the Mapping of Outputs begin

All operating modes
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FESTO
'CMAX_FB_CTRL Description of Parameters Control Area CCON |

ControlArea

[=11] R T = 0: Orive [controller] Blocked
ENABLE —=nable = I: Enable drive [controller]
= 0: Stop active [execute stop ramp + cancel positioning job).
B1 CCON_Stop The drive stops '.\'.Ith a stap ramp,the job is terminated, standstill manitoring is deactivated.
STOP - = I: Enable operatian.

Mot permitted in parametrization mode. IF there is a logic 1in parametrisation mode, a warning is signaled.
= 0: Activate brake [0 at brake outpuat]
B2 = L Release brake [24 W at brake output]
CCOMN_BrakeRel
BRAKE Ltrlammidisias Mate: The allocation can be inverted by means of parametrisation [PRU 522:02).
If the enable and brake are activated, CMAK etecutes Force contral with Force setpoint 0.

B3 CCON_ResetFault With a rising edge, aregistered Fault zignal is cleared and the Fault state is exited if successful.

BYTE 1 CCON

RESET
85 Access bothe service interface [via FCT):
LOCE CCON LockFCTAccess = L FCT may anly obzerve, Mot possible to take aver the device control [FCT).
= 0: FCT an take ower the device contral (in order to change parameters or to control inputs].
86 OPM2 | OEMI | Operating mode
OPM1 CCON_DOPMI_OperationMode
Eit 1] ] FRecord select mode
CCON_OPMZ_OperationMode 0 1 Direct mode
BY 1 a Commissioning mode
OFPM2 =
1 1 Farametrizing mode
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FESTO

'CMAX_FB_CTRL Description of Parameters Control Area CPOS |
ControlAre.a

Bl CPOS StartTask With a rising edge the current nominal walues will be transferred and positioning started.
START -
B2 CPOS_StartHoming with a liEiI:Ig ?dgl.e, hc\mir!g i= started with the SE"li parameters and referencing is reset,
HOM - A malfunction is signaled with an absalute me asuring system.

B3 CPOS_JogPositive The drive moves at the specified speed in the direction of larger actual walues, providing the bit is set.

BYTE 2 CPOS

JOGP | |
The drive mowes at the specitied speed toward smaller actual values as long as the bit is sek.
B4 CPO5_JogNegative - .P P - - - & ——
JOGN - If JoggingPos and Jogginghleg are set at the same time, the drive maoves in the positive direction.

BS At a Falling edge, the current actual walue is imported inko the setpaint register of the currently addressed
TEACH BRI ST L LT positioning record.
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'CMAX_FB_CTRL Description of Parameters Control Area CDIR |
ControlArea

= [: Setpaint walue is absalute [with respect ba the project zera point]

B0 CDIR_RelativeMoveReq = 1: Setpaint value is relative to the last setpointtactual walue [For MIC] or
ABS o the actual walue [if there is no MC).
Force jobs which follow positioning jobs refer to the foree 0.
Bl = 0: Position contral
COMI CDIR_ForceCtrlEnable ~T.Foree sontiol

For position cantral anly;
= 0: Free profile: Speed and acceleration are freely specified
B2 A = 1: Auto profile: Speed and accelerations are specified by the contraller
COM2Z CDIR_YelocityCirlAutoEnable [Speed and accelerations are selected by the controller according o the identification o that the target
position iz reached as quickly as possible without overshooting.)

= Foar logic 1 with foree contral made, a malfunction is signaled.
E Faor position control: Activates continuous tracking mode [continuous setpoint specification):
: EIIIE::IT CDIR_TrackingEnable = 0: O not activate conkinuous tracking mode
; = 1: Activate continuous tracking mode
= Far force control:
vﬁ:ﬂ CDIR_¥elocityLimitDisable = 0: Activate speed limit
= 1: Oeactivate speed limit
Far faree control:
HIIE_'IEM CDIR_StrokeLimitDisable = [: Activate stroke monitoring
= 1: Deactivate stroke monitoring
Control when the target setpoint value has been reached:
[MC i only set when the job iz completed aceording to the quality class. Inthe case of a fast stop, standstil
BE COIR_F astStopEnable mionitoring is de activated.]
FAST = 0: Exact stop
= 1: Fast stop
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'CMAX_FB_CTRL Description of Parameters Control Area SCON

ControlAre.a

BO
ENABLED

SCON_Enabled

= 0: Orivefzontraller disabled, controller not active

= 1: Orive { contraller enabled

B1
OPEN

SCON_ODperationEnabled

= 0; Skop active

= 1: Operation enabled, positioning possible

B2
wWARN

SCON_WarningPresent

= 0: W arning not registered

= 1: Warning registered

B3
FAULT

SCON_FaultPresent

= 0: Mo malfunction

= 1: There iz a malfunction or a malfunction reaction is active,

B4
24¥L

SCON_LoadY¥oltageApplied

= 0: Mo load valtage

= 1: Load waltage applied

BYTE 1 SCON

BS
FCT_MMI

SCON_FCTDeviceControlled

= 0: Device control free [2.9. PLEMfieldbus)

= 1: Device contral by =oftware [FCT)

B6
OPMI

SCON_OFPMI_OperationState

DFME [OFMT [ Operating mode

Record select mode

BY
OFPM2

SCON_DPMZ_OperationState

Oirect mode

Commissioning mode

—_ ===
- = ==

Farametrizing mode
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FESTO
'CMAX_FB_CTRL Description of Parameters Control Area SPOS |

= : Ready For start
Bl = 1: Start executed
ACK AR A UL L LS [When programming the handshakes of StartTask and AckStart, any registered malfunctions must always be
taken into acoount since AckStart is not set if there is a malfunction.]
= 0: Positioning job active
B2 SPOS5_MotionComplete = 1: Positioning job completed, where applicable with errar
MC [T is =et For the first time after switch-on [status "Orive disabled"])
B3 = 0 Teaching carried out, actual value is transferred
SPOS_Ack ledgeT h
§ TEACH —Acknowledge eac = 1: Rieady For te aching
i [lavement manitoring.
2 B4 SEAE T AT uf = [ Orive is nok mowing
I; MOY¥ _Azisishiouing [anis speed signal < limit)
& = 1: Orive is mawing
Following error or bolerance monitaring.
DE:EE‘, SPOS_FollowingError = 0 Mo Fallowing error ! within tolerance
= 1: Following error active f outside of tolerance
Standstill monitaring.
S'IIE':‘I;_L SPOS_StandstillWarning = 0: Stands=till warning not active
= 1: Standstill warning active, drive mowed after MC [position contral]
B7 SPOS DriveReferenced = 0: FIeFerencir!g must I:fe carried aut .
REF - = 1: Reference information present, homing not necessary
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'CMAX_FB_CTRL Description of Parameters Control Area SDIR |

ControlAre.a
B0 SDIR_RelativeMoueState = 0: Setpu:fint l.lalue.ig ahgn.:ulute- [Felevant n?nlg after mowe Start]
ABS = 1: Setpoint value is relative to last setpaint value [Felewant anly after mowe Stark]
Bl = 0: Position contral active
CoOmM1 SlLlRL e Bl = 1 Force control active
For position cantral anly:
l::g:'lz SDIR_¥elocityCtrlAuto_State = 1: Free profile
= 1: Auto profile
E Continuous tracking mode acknowledgment [continuous setpoint specification):
ﬁ CIIIE::IT SOIR_TrackingStatus = 0: Continuous tracking mode not active
W = 1: Continuous tracking mode active
E B For force contral only:
YLIM SDIR_¥elocityLimitReached = [: Speed limit not reached
= 1: Speed limit reached
For force contral only:
HIIE_tIEM SDIR_StrokeLimitReached = 1: Stroke limit not reached
= 1: Stroke limit reached, malfunction is signaled
BG = 0; Exact skop iz active [Felevant only after maowve Start)
FAST el ek R = 1. Fast stop iz active, malfunction is signaled [Relevant only after mowe Start)
Workspace o | Projects |42 CMAXL * ]
E1EH Project: DemoRm Bench CPX-CMAX Wil | Controller data for axis 1
E‘@ Components Force Control |
- CMAK: CMAXL

Controller settings

E Controller
Gain factor: 1.00

- fois: 1
4§ Configuration Dynamic Gain: 100
--f@@ Application data

----- 2= Measure/Limits
5 Position set table Menitoring time for exact stop: 100 ms

Signal filter factor: 1.00

2 Jog mode Timeout: 2000 ms
----- £3 Direct mode

----- L~ Controller data Monitoring

_____ (), Diagnosis/10-data Permitted stroke: 5000 mm

il s

@ Trace configuration
‘ ----- X Trace data
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FESTO

'CMAX_FB_CTRL Description of Parameters Control Area RSB |
ControlArea

If at least one step criterion has been configured:

F?[':]l RSB_RecordChainActive = 0: The first step criterion has not yet been reached.

= 1: The first switch was enecuted.

If at least one step criterion has been configured and Maotion Complete [MC) applies:
FIE:IC R5SB_RecordChainComplete = 0: Switching condition not met, record chaining aborted.

= 1: Recaord chain was processed ko the end of the chain.
Eg:ll RSB_Position_Force_Status ES:;:?DEF;ETEL'::::?:D

If at least one step criterion has been configured:
= 0: Mo error during record switching or no record switching programmed

B3 RSE_RecordChainError = 1: Record switching was programmed, but not executed. Record chaining aborted. & malfunction is signaled.

EYTE & RSE

RCE [Fecord switching: Paosition set sequencing is equivalent to record chaining)
B4 oL Force Control Welocity Limit Feached
RSB _¥YelocityLimitReached
¥YLIM
BS Faorce Control Stroke Limit Reached
SLIM RSBE_StrokeLimitReached
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'CMAX_FB_CTRL Description of Parameters Record Mode |

™ FRecord number of the record to be starked [1... 64
E Record RecordumBeq
no.
@
™ Feedback of last started recard [1 0o B4]
E Record RecordMumStatus [In a recard chain, the ac.tual recard nl._lmb.er alwagi. canktains th-.e- number af the record which is currently being
= no. epecuted, [t changes during record switching, 5o without a starting edge.)
W Primary actual value
w Primary [Auzkual walue of the position or Farce in the set system of units depending on the operating status and the FHPP
w actual RecordMode_Primary¥alue zetting [FMU 523].)
E value

CPX-CMAX AOI Documentation 20140822 caOpro.pptx 22/08/2014 Page 30



FESTO

'CMAX_FB_CTRL Description of Parameters Direct Mode |
DirectModeActive

Secondary setpaint

["Setpoint value, depending on control mode and FHPP setting (PR 523)

- Speed in percent of the default value [PRU 540),

-Force ramp in percent of the default walue [PRU B50),

DirectMode_SecondargSetPoint - workpiece mass in percent of the default value (PR S44 or PRIU GS1).

‘Walue ramge 0 to 100, no sign. Impermissible setpoint walues are limited.

Far secandary setpaint "workpiece mass”, 1003 of the basic value is always used For the speed or force ramp.
The zetpoint is accepted when there is a positive edge at StartTask.]

Secondary
Setpoint

BYTE 4

Frimary setpoint

[Setpoint value of the position or force in the set systemn of units. The setpoint value is accepted with a positive
Primary DirectMode PrimarySetpoint edge at StartTask.. f ; P ; ;
Setpoint — In the case of continuous tracking mode, the setpoint position is accepted continuously after the start until the
end of continuous tracking mode.]

BYTE 5-8

Secondary actual value

[Actual walue of the speed in percent of the default value [PRUS40).

DirectMode_Secondarg¥alue The zecondary actual value for the speed has a sign, 0 positive and negative walues can be displayed. The entire
Actual Yalue walue range iz utilized, i.e. the displayed speed lies in the range from -128 3 to +127 1. Higher speeds are limited to
-128 M ar 4127 ¥

Secondary

BEYTE &4

Frimary actual value
[Actual walue of the pasition or Force in the set system of units depending on the operating status and the FHFP

Primary Actual DirectMode Primary¥alue setting (PR 5231

Yalue

BYTE 5-8
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'CMAX_FB_CTRL Description of Parameters Commission Mode

Farameter 1
= [when executing a commissioning operation: Reserved = 0.
E Param. 1 ComMode_Parameterd During teaching: Teach target.
= A zero [=0] must be transferred to unused setpoint bytes.]
Farameter 2
w0 [Qnly For commissioning operation "ldentification™; Current workpiece mass in the set ystem of units.
("] 5 .
E Param. 2 ComMode_Parameter2 A zero [=0] must be transferred to unused setpoint bytes.)
=
™
[
= Function ComMode_ Function Functic 1rr e Beleal
=
" Feedback of the commissioning operation currently being executed.
[
|; Function ComMode_FunctionStatus
=
Frogress
= [when executing a commissioning operation: The progre=s display in the status data indicates how Far along the
E Progress ComMode_Progress function has already progressed for long operationz, Display in percent [0 1o 100%). Jumps can occur in the
= progress display [2.9. from 245 to B02]. At the end of the function, the progress counter is set to 265 [0xFF).
DOiring teaching: Teach target.)
5 Frimary actual value
A Primary [Actual walue of the position or force in the set system of units depending on the operating status and the FHPP
w actual ComMode Primary¥alue zetting [PRU 523
'-'- value
@
MNote Commis=sioning Operation to be started with rising edge of StartTask in Commissioning mode
Malue | Description Param.] | Param.2
1] Impermissible - -
1 Execute identification run 0 ‘warkpiece
2 Execute maovement test ] ]

‘ 3t 255 | Impermissible - - ‘
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FESTO

'CMAX FB CTRL Description of Parameters Parameter Mode

P t M d Acti
— " — Parameter Transmission Errors (Res FaultCode
Req Enable The transmizsion of a parameter is starked by a rising edge
Req | = 0: Transmission was not initiated Er(r)or Error description
] omplete — P
T P = I: Transmission was Completed Impermissible PNU.
- — 1
} = 0: Mo error while transmitting a parameter Parameter value cannot be changed.
Req Failed — 2 -
= 1: Errar transmitting a parameter Lower or upper value limit exceeded.
Param. = E: Fead parameters 3 Invalid sub index.
Identifier B = & \rite parameters 11
- eq 10 ) )
oh ReqlD No higher-order controller. FCT must accept device
w |[Bits12-15] control in order to write this parameter. This error
R can only be generated via the service interface.
|_: Param. Farameter number of the corresponding parameter 5 ¥ A el
& | ldentifier R PNU The password entered is wrong.
1
FPHNU T Iy Request cannot be carried out due to operating
[Bits0-11) status. Please check operating mode, stop and
" Subindex of the coresponding parameter le&'&
E Subindex Req Sublndez Request ID is not supported.
[} 2 Parameter cannot be read (password).
o Parameter value when WRITING a parameter 103 The system of measurement has not been
“ | Param. configured yet. Access to the parameter is not
E Y¥alue Feq_Yalue possible.
= 104 'The cylinder type has not been configured yet.
IAccess to the parameter is not possible.
Param. = B: Fead parameters 105 - ; has already b
Identifier L ————— e system of measurement has already been
- Res_ID - F configured and cannot be changed without a data
oh ResID - reset.
ad (Bits12-15) 106 Cylinder type cannot be changed since it does not
; Param. Dizplay of the current parameter number match the system of measurement. |
2 | Identifier Res PHNU Ay The value cannot be changed since there is
FPHNU - identification data. Please reset the identification
[Bit=0-11) data before writing the value.
m Dizpay of the current subindey ged The parameter value does not match the hardware
ad - recognised. (Note: the cylinder type must match the
!: Subindex Res_ Subindex R i S
[
109 Serial numbers cannot be changed before the
= Fesponse W alue identification data has been reset.
"]
Faram. = 0: ko Repl
[ Res_¥alue Pl
I; Yalue - = B: Parameter Walue was transferred
&= = T: ErrorfP arameter request Failed
\ Res_FaultCode [See Mote 2] Farameter Transmiszion Errors
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FESTO
'CMAX_FB_CTRL Establish Ready Status |

Assuming that the CPX terminal has been switched on, the load voltage is present and the PLC is in control, the following actions are to be executed
to establish the complete ready status:

No action SCON_LoadVoltageApplied = 1
SPOS_MotionComplete = 1

CCON_Enable = 1 SCON_Enabled = 1

CCON_Stop =1 SCON_OperationEnabled = 1
Homing

CPOS_StartHoming =0 —> 1 SPOS_AcknowledgeStart = 1,

SPOS_MotionComplete = 0,
SPOS_AxisIsMoving = 1 (depending on the starting position)

CPOS_StartHoming = 0 After completing homing:
SPOS_AxisIsMoving = 0,
SPOS_MotionComplete = 1,
SPOS_DriveReferenced = 1,
SPOS_AcknowledgeStart = 0
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FESTO
‘CMAX_FB_CTRL Record Select Mode |

A position set table can be configured with FCT (Festo Configuration Tool Software) to store up to 64 records which contain all the
necessary information for a positioning task within the CPX-CMAX controller itself. When the user has placed the CMAX controller in
this mode, the PLC selects & then executes the record to be used from the stored list.

Data  |Byte1 |Byte2 [Byte3 |Bytes Byte 5 ‘ Byte 6 ‘ Byte7 |Bytes
Output CCON CPOS Record | Reserved Reserved
data no.
Input SCON 5P0OS Record | RSB Primary actual value (actual position,
data na. actual force)
Assignment of the control bytes (record select mode) Assignment of the status bytes (record select mode)
CCON B7 Be B5 B4 B3 B2 B1 BO SCON B7 Bé6 B5 B4 B3 B2 B1 BO
Byte 1 0OPM2 0PM1 LOCK - RESET BRAKE | STOP ENABLE || Byte 1 0OPM2 0PM1 FCT_MMI | 24VL FAULT WARN OPEN ENABLED
Mode selection Block Reset Release | Stop Enable Operating mode Software | Load Fault Warning | Oper- Drive
software fault brake drive acknowledgement | device voltage ation enabled
access control applied enabled
CPOS B7 Bé6 B5 B4 B3 B2 B1 BO SPOS B7 Bé6 B5 B4 B3 B2 B1 BO
Byte 2 - CLEAR TEACH JOGN JOGP HOM START HALT Byte 2 REF STILL DEV Mmov TEACH MmC ACK HALT
Teach Jog nega- | Jog posi- | Start Start Drive ref- | Standstill | Following | Axis is Acknow- | Motion | Acknow-
value tive tive homing position- erenced | warning | error moving ledge Complete | ledge
ingtask Teach Start
Record Byte 3: Record number of the starting record (1 to 64) Record Acknowledgement of the last started record (1 to 64)
no. no. In the case of record chaining, the actual record number always contains the currently
Byte 3 Byte 3 actually executed record number. This changes, then, when the record is switched without
res. Reserved = 0 a starting edge.
Bytes 4 RSB B7 Bé B5 B4 B3 B2 B1 BO
to 8 Byte 4 - - XLIM VLIM RCE COM1 RCC RC1
Stroke Speed Fault Control | Allnext | 1.
limit limit switching | mode records | Switched
reached | reached |records |acknowl- | switched | to next
edge- to record
ment
Primary | Depending on the parametrisation: Actual position or actual force according to the FHPP
actual setting (PNU 523:04 or 523:08) in the set system of units (secrio@.ﬂ.
value
Bytes 5
‘ to 8
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FESTO

‘CMAX_FB_CTRL Record Select Mode |

The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Record Select Mode (See Note #1):
CCON_OPM1_OperationMode = 0, CCON_OPM2_OperationMode = 0

PLC Selects Desired Record #: RecordNumReq = 1

PLC requests Task Start: CPOS_StartTask =0->1

PLC resets Task Start request: CPOS_StartTask = 0

Note#1)
CDIR_ForceCtrlEnable = -,
CDIR_VelocityCtrlAutoEnable = —

Acknowledgement

R ecordModeActive=1

SCON_OPM1_OperationState = 0, SCON_OPM2_OperationState = 0 (See Note #2)

No acknowledgement

SPOS_AcknowledgeStart = 1,

SPOS_MotionComplete = 0 (depending on the starting position),
SPOS_AxisIsMoving = 1 (depending on the starting position),
RecordNumStatus = ... (record currently being executed,
RecordMode_PrimaryValue = ... (depending on the configuration of the 1/0 data)

After completing positioning:
SPOS_AcknowledgeStart = 0,
SPOS_AxislsMoving = 0,
SPOS_MotionComplete = 1,

Note#2)

SDIR_ForceCtrl_State = pressure/force (depending on the record),
SDIR_VelocityCtrlAuto_State = 0

The status changes when there is a rising edge at the "CPOS_StartTask" input.
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FESTO
'CMAX_FB_CTRL Direct Mode |

. ) . Data Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte7 Byte 8
In this mode, positioning task v y vt d yle5 |Byte6 |Byte7 | By
datais formu[ated/stored in the Output | CCON CPOS CDIR Secondary | Primary setpoint
. data setpoint (position, force)
PLC then sent via the output data
Input SCON SPOS SDIR Secondary | Primary actual value
and executed. data actual (actual position, force)
value
Assignment of the control bytes (direct mode) Assignment of the status bytes (direct mode)
CCON B7 B6 B5 B4 B3 B2 B1 BO SCON B7 Bé B5 B4 B3 B2 B1 BO
Byte 1 OPM2 OPM1 LOCK - RESET BRAKE STOP ENAELE Byte 1 oPM2 OPM1 FCT_MMI | 24VL FAULT WARN OPEN ENABLED
Mode selection Block - Reset Release | Stop Enable Operating mode Software | Load volt- | Fault Warning | Operation | Drive
software fault brake drive acknowledgement device age ap- enabled | enabled
access control plied
CPOS B7 Bé B5 B4 B3 B2 B1 BO SPOS B7 B6 B5 B4 B3 B2 B1 BO
Byte 2 - CLEAR TEACH JOGN JOGP HOM START HALT Byte 2 REF STILL DEV Mov TEACH MC ACK HALT
— - Teach Jog nega- | Jog posi- | Start Start - Drive ref- | Standstill | Following | Axis is Acknowl- | Motion Acknowl- | =
value tive tive homing | positio- erenced | waming | error moving edge Complete | edge
ning task Teach Start
CDIR B7 B6 B5 B4 B3 B2 B1 BO SDIR B7 B6 B5 B4 B3 B2 B1 BO
Byte3 |- FAST XLIM VLIM CONT COM2 | COM1 | ABS Byte3 |- FASTD | XLIM VLM CONT womz com1 ABS 1
- Exact Deacti- Velocity | Tracking | Control | Control | Absolute/ - Exact Stroke Speed Tracking | Acknow- | Acknow- | Absolute/
stop/ vate limnit mode mode 2 | mode 1 | relative stop / limit re- limit re- mode ledge- ledge- relative
fast stop | stroke reached (profile) | (position, fast stop | ached ached ment con- | ment con-
limit force) active trol mode | trol mode
2 1
Second- | Setpoint, depending on control mode and FHPP setting (PNU 523) Secon- Speed actual value as a percentage of the default value (PNU 540).
aryset- | — Speed as percentage of default value (PNU 540) dary The secondary speed actual value has a sign, so positive and negative values can be displayed.
point ~ Force ramp as percentage of default value (PNU 550) actual | The entire value range is utilised, i.e. the displayed speed lies in the range from -128% to
Byte4s |~ Workpiece mass as percentage of default value (PNU 544 or PNU 551) value +127 %, Higher speeds are limited to -128% or +127 %,
Value range 0 to 100, no sign given. Impermissible setpoint values are limited. For the Byte 4
“Workpiece mass” secondary setpoint, 100% of the basic value is always used for the
speed or force ramp.
The setpoint value is transferred to CPOS.START with a positive edge.
Primary | Setpoint value of the position or force in the set system of units (sccliom.l}, Primary | Actual position or force value in the set system of units (sectioml), depending on the operat-
setpoint | The setpoint value is transferred to CPOS.START with a positive edge. actual ing status and the FHPP setting (PNU 523).
Bytes During tracking mode, the setpoint position is transferred continuously after the start until || yaye
5t0 8 tracking mode is ended. Bytes
5to8
1) The status bit only changes when the job is transferred (starting edge). All other status bits in the SDIR
and RSB are updated cyclically. ‘
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FESTO

‘CMAX_FB_CTRL Direct Mode Position Ctrl — Free Profile |

The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Direct Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 0

PLC Selects Desired Speed Profile Control Mode (CDIR B2):
Free(Via User)=0, Auto(Via |dentification Determined Values)=1,
CDIR_ForceCtrlEnable = 0, CDIR_VelocityCtrlAutoEnable = 0

DirectMode_SecondarySetPoint = xxx
(Depends on FCT(Festo Configuration Tool Software) configuration of I/O data
(see picture below - [Option of Velocity in % or Work Piece Mass in %))

DirectMode_PrimarySetpoint = ... (position)

PLC requests Task Start: CPOS_StartTask =0->1

PLC resets Task Start request: CPOS_StartTask = 0

NOTE: Multiple Direct Mode type moves are commonly
required in an application, so for convenience, the
CMAX_FB_MOVE_MAM Function Block (AOI) instruction
was created. This AOl instruction is used specifically to
execute moves and is discussed elsewhere in this

Acknowledgement

DirectModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 0

No acknowledgement
NOTE: The configured control type is only transferred after the movement has started

No acknowledgement

No acknowledgement

SDIR_ForceCtrl_State = 0, SDIR_VelocityCtrlAuto_State = 0,

SPOS_AcknowledgeStart = 1,

SPOS_MotionComplete = 0 (depending on the starting position),

SPOS_AxisIsMoving = 1 (depending on the starting position),

DirectMode_SecondaryValue = ... (Velocity %),

DirectMode_PrimaryValue = ... (Depends on FCT (Festo Configuration Tool Software) configuration of I/0 data (see
picture below —[Option of Position or Force Data])

After completing positioning:
SPOS_AcknowledgeStart = 0,
SPOS_AxislsMoving = 0,
SPOS_MotionComplete = 1

E‘@ Components Diagnosis memon ‘ Reaction due to faults 10-data | DirectMode_SecondarySetPoint
=R CMAX: CMAXL
= n# Controller Mominal values
Byte 4 Byte 5 | Byte© 7 | Byte&
S Axis: 1 Bytel | Byte2 | Byte3 e - |— s . U= .Bvle HE
4 Configuration Secondary nominal value: Primary neminal value:
H osition Control bytes Velocity in % - ominal position
@ Application data Positi c Ik ity Meminal positi
22 Measure/Limits Force Control bytes ForceRamp in % j Meminal force

DirectMode_SecondaryValue DirectMode_PrimaryValue

- Jog mode Actual values

document. &% Direct mode pvted | Bviez | Bvees Byte 4 ByteS5 | Byte® | Byte7 | Byte8
e e e = = =

-k Cntrn\lrdata vt vt e Secondary actual value: Primary actual value:

el D|agnos|50-daa Fasiam Status bytes Velocity in % Actual position

--T@+ Trace configuration -

‘ X Trace data Force Velocity in % ‘Actua\ force j ‘
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FESTO
‘CMAX_FB_CTRL Direct Mode Position Ctrl — Auto Profile |

The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Direct Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 0

PLC Selects Desired Speed Profile Control Mode (CDIR B2):
Free(Via User)=0, Auto(Via Identification Determined Values)=1,
CDIR_ForceCtrlEnable = 0, CDIR_VelocityCtrlAutoEnable = 1

DirectMode_SecondarySetPoint = 0
(INVALID Due to use of CDIR_VelocityCtrlAutoEnable)

DirectMode_PrimarySetpoint = ... (position)

PLC requests Task Start: CPOS_StartTask =0 ->1

PLC resets Task Start request: CPOS_StartTask = 0

NOTE: Multiple Direct Mode type moves are commonly
required in an application, so for convenience, the
CMAX_FB_MOVE_MAM Function Block (AOI) instruction
was created. This AOl instruction is used specifically to
execute moves and is discussed elsewhere in this

DirectModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 0

No acknowledgement
NOTE: The configured control type is only transferred after the movement has started

No acknowledgement

No acknowledgement

SDIR_ForceCtrl_State = 0, SDIR_VelocityCtrlAuto_State = 1,

SPOS_AcknowledgeStart = 1,

SPOS_MotionComplete = 0 (depending on the starting position),

SPOS_AxisIsMoving = 1 (depending on the starting position),

DirectMode_SecondaryValue = ... (Velocity %),

DirectMode_PrimaryValue = ... (Depends on FCT (Festo Configuration Tool Software) configuration of I/0 data (see
picture below —[Option of Position or Force Data])

After completing positioning:
SPOS_AcknowledgeStart = 0,
SPOS_AxislsMoving = 0,
SPOS_MotionComplete = 1

E‘@ Components Diagnosis memon ‘ Reaction due to faults 10-data | DirectMode_SecondarySetPoint
=R CMAX: CMAXL
= n# Controller Mominal values
Byte 4 Byte 5 | Byte© 7 | Byte&
S Axis: 1 Bytel | Byte2 | Byte3 e - I— s . U= .Bvle HE
4 Configuration Secondary nominal value: Primary neminal value:
H osition Control bytes Velocity in % - ominal position
@ Application data Positi c Ik ity Meminal positi
22 Measure/Limits Force Control bytes ForceRamp in % j Meminal force

DirectMode_SecondaryValue DirectMode_PrimaryValue

Jog mode Actual values

£ Direct mode Byte 4

document. Byte5 | Byte6 | Byte7 | Byte8
-k Cntrn\lr data Bytel | Byte2 | Byte3 Secondary actual value: Primary actual value:
el DmgnonsO-daa Position Status bytes Velocity in % Actual position
- YgF Trace configuration
X Trace data Force Velocity in % ‘Actua\ force j ‘
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FESTO

'CMAX_FB_CTRL Direct Mode Pressure/Force Control |

The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Direct Mode:

CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 0

PLC Selects Force Mode Control Mode (CDIR B1):
Force Select=1, Position Select=0,
CDIR_VelocityCtrlAutoEnable = 0, CDIR_ForceCtrlEnable = 1

DirectMode_SecondarySetPoint = xxx

(Depends on FCT(Festo Configuration Tool Software) configuration of I/0O data
(see picture below - [Option of Force Ramp in % or Work Piece Mass in %))

DirectMode_PrimarySetpoint = ... (Force)

PLC requests Task Start: CPOS_StartTask =0->1

PLC resets Task Start request: CPOS_StartTask = 0

NOTE: Multiple Direct Mode type moves are commonly

Acknowledgement

DirectModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 0

No acknowledgement
NOTE: The configured control type is only transferred after the movement has started

No acknowledgement

No acknowledgement

SDIR_VelocityCtrlAuto_State = 0, SDIR_ForceCtrl_State = 1,

SPOS_AcknowledgeStart = 1,

SPOS_MotionComplete = 0 (depending on the starting position),

SPOS_AxisIsMoving = 1 (depending on the starting position),

DirectMode_SecondaryValue = ... (Velocity %),

DirectMode_PrimaryValue = ... (Depends on FCT (Festo Configuration Tool Software) configuration of I/0 data (see
picture below —[Option of Position or Force Data])

After reaching the torque specification

SPOS_AcknowledgeStart = 0,

SPOS_AxislsMoving = 0,

SPOS_MotionComplete = 1

SPOS_StandstillWarning = 1 (If Axis move after Motion complete)

required in an application, so for convenience, the
CMAX_FB_MOVE_FAM Function Block (AOI) instruction
was created. This AOI instruction is used specifically to
execute moves and is discussed elsewhere in this

E-) Components Diagnosis memory | Reaction due to faults |i00Gata]| DirectMode_SecondarySetPoint
- cMAx: cvaxt A
4% Controller Nominal values /_
B A 1 Bytel | Byte2 | Byte3 Byted Byte3 | Byte6 | Bte7 | Byted
& Configurstion | Secondary nominal value: f Primary nominal value:

[ Application data
2= Measure/Limits

Position set table
B Jog mode

.. £2 Direct mode

Position

Force

Actual values

Control bytes [vetocity in %
Contral bytes ForceRamp in %
DirectMode_SecondaryValue

Byte 4

Nominal pesition

Nominal force
DirectMode_PrimanyValue

ByteS | Byte6 | Byle7 | Byte8

document. k= ”tm”' dt Bytel | Byte2 | Byte3 Secondary actuzl value: Primary actual value:
%n Position Status bytes Velocity in % |Actua\ position j
‘ X "Ilr‘ace data Force Status bytes Velocity in % Actual force - ‘
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FESTO

'CMAX_FB_CTRL Parameterization Mode

In this mode, parameters can be transferred in the cyclical I/O data of the FHPP (Festo Handling Positioning Profile).

Data Bytel |Byte2 |Byte3 | Byte4 | Byte5 ‘ Byte 6 ‘ Byte 7 ‘ Byte 8
Output CCON Subindex | Task identifier + Parameter value
data parameter number
Input SCON Subindex | Reply identifier + Parameter value
data parameter number
Assignment of the control bytes (parametrisation) Assignment of the status bytes (parametrisation)
CCON B7 B6 B5 B4 B3 B2 B1 BO SCON B7 Bé B5 B4 B3 B2 B1 BO
Byte 1 OPM2 0OPM1 LOCK - RESET BRAKE | STOP ENABLE || Byte 1 oPmM2 OPM1 FCT_MMI | 24VL FAULT WARN OPEN ENABLED
Mode selection Block - Reset Release | Stop Enable Operating mode Software | Load Fault Waming | Operation | Drive
software fault brake drive acknowledgement device voltage enabled | enabled
access control applied
Subindex| Subindex of the parameter to be transferred Subindex | Subindex of the transferred parameter
Byte 2 Byte 2
Param. | Jobidentifier and parameter number: Param. | Reply identifier and parameter number:
identifier | Bit Content Description identifier | Bit Content Description
Bytes 0..11 PNU Parameter number of the parameter to be transferred Bytes 3+4 | 0..11  PNU Parameter number of the parameter to be transferred
3+4 12 to 15ReqID Job identifier, e.g. reading, writing, see sectioﬁb‘.l.l 12 to 15 ReslD Reply identifier, see sectiop‘ﬁ}l,l
Param. | Value of the parameter to be transferred Param. | Value of the parameter to be transferred
value (32-bit number) value (32-bit number)
Bytes Bytes
5to8 5t08
FPC | |Bytel |Byte2 |[Byte3 |Byte4 |Byte5 |Byte6 |Byte7
FPC in the cyclic I/O data | Byte1 | Byte2 |Byte3 |Byte4 Byte5 | Byteé Byte7 | Byte8
Output CCON | Subindex | Parameter identifier Parameter value
dat .
o ‘ Request byte 1... 7 of the FPC
Input SCON | Subindex | Parameter identifier Parameter value
dat
At | Response byte 1... 7 of the FPC
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FESTO

'CMAX_FB_CTRL Parameterization - READ

The below chart provides an example how to logically perform a Parameter Read in this mode from the PLC/external higher order controller.

CCON_Stop=0

PLC Selects Parameterisation Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 1

PLC Selects Read Type parameter:
Reqg_ID=6

PLC Selects PNU number to Read (Current Error Code on CMAX LED Display):
Req_PNU = 224

PLC Selects Sublndex (Current Error Code on CMAX LED Display):
Req_Sublndex = 1

PLC sends task request: Req_Enable =0->1

PLC resets task request: Req_Enable =0

SCON_OperationEnabled = 0

ParameterModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 1

No acknowledgement

No acknowledgement

No acknowledgement

Req_Complete = 1,

Req_Failed = 0 (No Problem with transmission),

Res_Req_PNU = 224,

Res_Sublndex =1,

Res_ID = 5 (successful transmission),

Res_Value = 50 (No/Low Air Pressure),

Res_FaultCode = ?? (0=No Errors in Transmission of Parameter)

Req_Complete = 0,

Req_Failed = 0 (Response Area Cleared),
Res_Req_PNU = 0 (Response Area Cleared),
Res_Sublindex = 0 (Response Area Cleared),
Res_ID = 0 (Response Area Cleared),
Res_Value = 0 (Response Area Cleared),
Res_FaultCode = 0 (Response Area Cleared)

NOTE: For additional convenience and multiple FPC (Festo Parameter Channel) calls, the CMAX_FB_FPC
Function Block (AOI) instruction was created. This AOIl instruction retains previously sent data after the
Reg_Enable has been reset. This instruction is discussed elsewhere in this document.
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FESTO

‘CMAX_FB_CTRL Parameterization - WRITE

The below chart provides an example how to logically perform a Parameter Write in this mode from the PLC/external higher order controller.

CCON_Stop=0

PLC Selects Parameterisation Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 1

PLC Selects Write Type parameter:
Req_ID=8

PLC Selects PNU number to Write (record List Set point):
Req_PNU = 404

PLC Selects SubIndex (Record #2)
Req_Sublindex = 2

PLC sets Write Data for the PNU:
Req_Value = 13456 (Set point)

PLC sends task request: Req_Enable =0->1

PLC resets task request: Req_Enable =0

SCON_OperationEnabled = 0

ParameterModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 1

No acknowledgement

No acknowledgement

No acknowledgement

No acknowledgement

Req_Complete = 1,

Req_Failed = 0 (No Problem with transmission),

Res_Req_PNU = 404,

Res_Sublindex = 2,

Res_ID = 5 (successful transmission),

Res_Value = 13456 (should Mirror of data sent),
Res_FaultCode = ?? (0=No Errors in Transmission of Parameter)

Req_Complete = 0,

Req_Failed = 0 (Response Area Cleared),
Res_Req_PNU = 0 (Response Area Cleared),
Res_Sublindex = 0 (Response Area Cleared),
Res_ID = 0 (Response Area Cleared),
Res_Value = 0 (Response Area Cleared),
Res_FaultCode = 0 (Response Area Cleared)

NOTE: For additional convenience and multiple FPC (Festo Parameter Channel) calls, the CMAX_FB_FPC
Function Block (AOI) instruction was created. This AOl instruction retains previously sent data after the
Reqg_Enable has been reset. This instruction is discussed elsewhere in this document.

CPX-CMAX AOI Documentation 20140822 caOpro.pptx

22/08/2014

Page 43



FESTO
'CMAX_FB_CTRL Commissioning Mode |

Commissioning operating mode is for putting the CMAX into operation, like executing such functions like jogging, teaching, referencing ldentification,
movement test, and other commissioning functions.
Data Bytel |Byte2 |Byte3 |Bytes |Byte5 | Byte 6 | Byte7 | Byte 8

Output CCON CPOS Function | Param.1 | Parameter 2

data (e.g. current workpiece mass)
Input SCON SPOS Function | Progress | Primary actualvalue
data (actual position)
Assignment of the control bytes (commissioning mode) Assignment of the status bytes (commissioning mode)
CCON B7 B6 B5 B4 B3 B2 B1 BO SCON B7 B6 B5 B4 B3 B2 B1 BO
Byte 1 OPM2 OPM1 LOCK — RESET BRAKE STOP ENABLE Byte 1 oPm2 0PM1 FCT_MMI | 24VL FAULT WARN OPEN ENABLED
Mode selection Block soft- | — Reset Release | Stop Enable Operating mode Software | Load Fault Warning | Operation | Drive
ware ac- fault brake drive acknowledgement device voltage enabled | enabled
cess control applied
CPOS B7 B6 B5 B4 B3 B2 B1 BO SPOS B7 B6 B5 B4 B3 B2 B1 BO
Byte 2 - CLEAR TEACH JOGN JOGP HOM START HALT Byte 2 REF STILL DEV Mov TEACH MC ACK HALT
- - Teach Jog nega- | Jog posi- | Start Start - Drive ref- | Standstill | Following | Axis is Acknow- | Motion Acknow- | —
value tive tive homing | position- erenced | waming | error moving | ledge Complete | ledge
ing task Teach Start
Function | The function number selects the starting commissioning operation in commissioning mode. Function | Acknowledgement of the commissioning operation currently being executed.
Byte 3 The value is interpreted as enumeration. The functions are executed with a rising edge at Byte 3
CPOS.START.
Value  Function Description Param.1 Param. 2
0 Reserved Mot permissible - -
1 Identification Execute identification run =0 Workpiece mass
2 Movement test  Execute movement test =0 =0
3 to 255 Reserved Not permissible - -
When reserved functions are executed, the CMAX signals a corresponding error.
Param. 1 | When executing a commissioning operation: Reserved = 0 Progress | When executing a commissioning operation: The progress display in the status data shows to
Byte 4 When teaching: Teach target, see sectiofi 3j2.7. Byte 4 what degree the function has progressed for long operations.
A zero (0=) must be transferred in setpoinl value bytes which aren’t used. Display in percent (0% to 100%). There could be jumps in the progress display (e. g. from 24%
to 60%). At the end of the function, the progress counter is set to 255 (0xFF).
When teaching: Teach target, see sectiop 3)2.7.
Param. 2 | Only for “Identification” commissioning operation: Current workpiece mass in the set system of || Primary | Depending on the parametrisation: Actual position or actual force according to the FHPP set-
Bytes units (see sectiop 1). actual ting (PNU 523:04 or 523:08) in the set system of units (sectiofl‘q.ll,
5t08 A zero (0=) mus! transferred in setpoint value bytes which aren’t used. value
Bytes
‘ 5t08
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FESTO
'CMAX_FB_CTRL Commissioning |

The below chart provides an example how to logically perform general functions in this mode from the PLC/external higher order controller.

Acknowledgement

CCON_Stop=0 SCON_OperationEnabled = 0

PLC Selects Commissioning Mode: Com_miisionModeActive=1
CCON_OPM1_OperationMode = 0, CCON_OPM2_OperationMode = 1 SCON_OPM1_OperationState = 0, SCON_OPM2_OperationState = 1
PLC Selects the Function Type to perform: No acknowledgement

ComMode_Function = xxx

PLC sends task request: CPOS_StartTask =0 ->1 SPOS_AcknowledgeStart = 1,
SPOS_MotionComplete = 0,
SPOS_AxislsMoving = 1,
DirectMode_PrimaryValue = ... (current position),
ActualComMode_Function = ... (current function),
ComMode_Progress = ... (progress)

PLC resets task request: CPOS_StartTask = 0 After completing the commissioning operation:
SPOS_AxislsMoving = 0,
SPOS_MotionComplete = 1
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FESTO

CMAX_FB_FPC Festo Parameter Channel Function Block (AOI)

The FPCis used for transmitting parameters in which the process takes several bus cycles.
In Parameterisation mode the CMAX_FB_FPC can be used to transmit one parameter at a time in the cyclic I/0 data. The PLC enters the request in
the output data and waits until the CMAX has entered a response in the input data.

The PLC sends a request to the CPX-CMAX consisting of the following data: The CPX-CMAX sends a response with the following data:

Q parameter number (Req_PNU) O PNU number(Res_PNU)

Q sub-index (Reg_Sublindex) Q sub-index (Res_Sublndex)

O request/task identifier to determine the call type (Req_ID) Q response identifier (Res_ID)

O when performing a write - value (Req_Value) O value of response of Read or Write (Res_Value)

Q fault (if present) (Res_FaultCode)

¥ Bsis PNU_224_1 ¥ fvis PNU_224_1
REALD REALD X Axis
¥ MCSTATUS *** Get Emor Code Get Emor Code CMAX_FPC_CALL_INPUT
Module FE32_Fauked On DISPLAY of CMAX On DISPLAY of CMAX ¥ Asis Request Enzbled
LE61E_Plc.Module_FB32_Fauhed ¥_Aods.PNU_224 1_R.Marusl_Col  ¥_Axis,PNU_224_1_R.Manusl Ensble  X¥_AsisMode Parameterizstion_Active  X_Axis.PNU_224_1_R.Req Ensble
—_—— eee—— . ——— 1 E 1 E L
¥ Axis PNU_224 1
READ
et Error Code
©On DISPLAY of CMAX
CMAX_FE_FPC
CMAX Festo Parameter Channel

NOTE: The AOI(Add On Instruction) itself needs to be on NOTE: This Function Block —:>Em§:i§:§‘i§l X‘Am'pmi_lﬁﬁ,zg G [CReq_Completed—

a rung that has power at all times or it will not function (AOI) MUST BE USED in E&Eﬁ‘e 113: —tReq Failled—

correct. The only instruction that should be used prior to COMBINATION with the Req_Sublndex 1e

the AOI is a bit that monitors the active communications provided CMAX_FB_CTRL f‘“&;ﬁlhe £

between the PLC and the CPX Fieldbus module where Function Block and DOES NOT E_EN; _ 1111:

the CPX-CPX-CMAX(Servo Pneumatic Controller) is WORK as a standalone R tn e

; ; i Res_Vah oe
| installed. instruction. RE:FE..;CC\EE ne
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FESTO

'CMAX_FB_FPC Descri ption of Parameters
This Function Block MUST BE USED in COMBINATION with the provided CMAX_FB_CTRL function block and DOES NOT WORK as a standalone

instruction. The parameters described below are identical to the ones described earlier in the CMAX_FB_CTRL Function Block. The advantage of the
CMAX_FB_FPC function block is the ability to pre-program PNU data and to retain information from these requests.

P_a_r__a_m_e_t_e_ r_M_O_d_E_A_C_t_ I_v_e Parameter Transmission Errors (Res FaultCode)
Error Error description
Req_Enable The transmission of a parameter is started by a rising edge 0 .
— — Impermissible PNU.
= [: Transmission was not initiated 1
Req_Complete = 1. Transmission was Completed Parameter value cannot be changed.
_ = 0: Mo errar while transmitting a parameter 2 Lower or upper value limit exceeded.
Req Failed ~TEnort o 3 3
= 1: Errar transmitting a parameter ] st il
Param. = B: Read parameters 11
- ::::nltll;'er Req 1D = 8: Write parameters No higher-order controller. FCT must accept device
oA B'q 12-15 control in order to write this parameter. This error
w | [Bits12-15) can only be generated via the service interface.
|; Param. Farameter number of the comesponding parameter 12 i
= (1dentifier The password entered is wrong.
Req PNU 17 i .
PHNU Request cannot be carried out due to operating
[Bits0-11) status. Please check operating mode, stop and
: Subindes of the corresponding parameter enable signals.
[= Subindez Req_Sublndez Aot Request ID is not supported.
= e Parameter cannot be read (password
arameter cannot be read (password). |
L] Farameter walue when WRITING a parameter 103
: Param. 'The system of measurement has not been
E |value Req_Yalue configured yet. Access to the parameter is not
= possible.
Param. = B: Read parameters 104 The cylinder type has not been configured yet.
Identifier 5. Write parameters Access to the parameter is not possible.
- Res_ID = s utep 105
i ReslD The system of measurement has already been
w |[Bits12-15) configured and cannot be changed without a data
|; Param. Display of the current parameter number reset.
= (Identifier Res PNU 106 Cylinder type cannot be changed since it does not
PHNU - match the system of measurement.
o [Bits0-11) i i Teubind A The value cannot be changed since there is
- I5pay ot the Gurrent subinde identification data. Please reset the identification
|; Subindez Res_Sublndez data before writing the value.
= A The parameter value does not match the hardware
» Fespanse Value recognised. (Note: the cylinder type must match the
n N
Param. = 0: Mo Reply measuring system)
Ll Res_Yalue
£ | ¥alue : g Earal;l;eter Yalue was transtf;rr;d 109 Serial numbers cannot be changed before the
= S 8 | SME0h| ~ETEmEE (ETESE P2 identification data has been reset.
Res FaultCode [See Note 2] Parameter Transmizsion Errors
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'CMAX_FB_FPC Example Code |

The CMAX_FB_FPC transmits one parameter at a time. The external PLC code structure operating on the CMAX_FB_FPC should be as shown below.
Prior to setting the Req_Enable, the PLC needs to verify the following:

O communication to the CPX-CMAX is operational (L61E_Plc.Module_FB32_Faulted)

O parameterisation mode is active (Mode.Parameterization_Active).

U correct data is populated in such parameters as Req_PNU, Req_Sublndex, Req_ID, and Req_Value.

# iz PMU_N92_7 PrU 192 7 PrU1182_7
WRITE WRITE REQUEST WRITE REQUEST = Az
" PLCSTATUS ™ Movement Test MMaovement Test Status Mlovement Test Status Chax_FPC_CALL IMFUT
MMaodule_FE32_F aulted Status Reszet FReset A Fequest Enabled
LE1E_Fle.Module_FEZ3Z_F aulted BobnizPRMU_13Z2_7 W.Manual Crrl <Az MoveTest Step[4]  H_Axiz.MoveTest.Step[3]  H_Axis.Mode Farameterization_Active  X_Axiz.PMNU_1132_7_Ww.FReq Enable
= 3/ E 1F J) E JE -
ATE ATE 1 E ATE i -
# Az PMU_N92_7 # Agiz PRIU_192_7
WHRITE WHRITE
Maovement Test [lovement Test
Status Status
A Ani= PRU_192_7 W Manual Crrl W Axis. PMU_1192_7_W.Manual Enable
JE J
| m

[
J |

5 Anis PHILL_H32 7

WHRITE
[lovement Test
Status
ChMAaK_FE_FPC
CMAE Festo Parameter Channel
CMas FE FPC  X_AxisPMU N32_7 W [ —CFeq Complete—
ChMax_FE_CTRL H_AuizFB
Feq Enable 0% (= Feq Failed>—
Feq PMU 192 &
Feq Sublnde: TE
Feq IO ge
Feq value 1&
Fiez_PRU 132 &
Fes_Sublndes TE
Fes_IO0 b &
Fes_Value 1%
‘ Res_FaultCade 0&
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FESTO
'CMAX_FB_FPC Example Code |

The below chart provides an example how to logically perform a Parameter Write from the PLC/external higher order controller.

CCON_Stop=0

PLC Selects Parameterisation Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 1

PLC Selects PNU number (Commissioning Function Movement Test Status)
Req_PNU = 1192

PLC Selects SubIndex (Commissioning Function Movement Test Status)
Req_Sublndex =7

PLC Selects Write Type parameter:
Reqg_ID=8

PLC sets Write Data for the PNU:

Define status of the movement test.

= 1: Movement test is reset and must be carried out again

= 2: Movement test is set and doesn’t have to be carried out and is skipped
Req_Value =1

PLC sends task request: Req_Enable =0->1

PLC resets task request: Req_Enable =0

SCON_OperationEnabled = 0

ParameterModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 1

No acknowledgement

No acknowledgement

No acknowledgement

No acknowledgement

Req_Complete = 1,

Req_Failed = 0 (No Problem with transmission, otherwise see previous page for fault codes),

Res_Req_PNU = 1192 (should Mirror of data sent),

Res_Sublindex = 7 (should Mirror of data sent),

Res_ID = 5 (successful transmission),

Res_Value = 1 (response of parameter change),

Res_FaultCode = ?? (0=No Errors in Transmission of Parameter, otherwise see previous page for fault codes)

Req_Complete = 0,

Req_Failed = 0 (No Problem with transmission),
Res_Req_PNU = 1192 (Retains last Request Data),
Res_Sublndex = 7 (Retains last Request Data),
Res_ID = 5 (Retains last Request Data),
Res_Value = 1 (Retains last Request Data),
Res_FaultCode = 0 (Retains last Request Data)
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FESTO

CMAX_FB_MOVE_PAM Position Axis Move Function Block (AOI) |

This instruction executes a POSITION Axis Move while in Direct Mode. Only one instruction of this type can be enabled a time. The PLC enters the
request in the output data and waits until the CMAX has entered a response in the input data.

The PLC sends a request to the CPX-CMAX consisting of the following data:
Q pre/during move safety (Safety)

O feedback type expected and set in the FCT (FeedbackTypeForce)

Q relative/absolute move required (MoveRelative)

Q continuous tracking mode (Tracking Enable)

Q velocity mode profile auto/free (VelocityCtrlAuto)

Q fast/exact stop function (FastStopEnable)

Q target speed% (TargetSpeed)

O target position (TargetValue)

NOTE: The AOI(Add On Instruction) itself needs to be on a rung that has
power at all times or it will not function correct. The only instruction that
should be used prior to the AOI is a bit that monitors the active
communications between the PLC and the CPX Fieldbus module where
the CPX-CPX-CMAX(Servo Pneumatic Controller) is installed.

NOTE: This Function Block
(AOI) MUST BE USED in
COMBINATION with the
provided CMAX_FB_CTRL
Function Block and DOES
NOT WORK as a standalone
instruction.

The CPX-CMAX sends a response with the following data:
O actual position (ActualValue)

Q motion start acknowledge (Motion_AckStart)

Q axis moving status (AxislsMoving)

Q following error status (FollowingError)

Q standstill warning status (StandstillWarning)

Q relative move status (RelativeMoveState)

Q velocity mode profile auto/free (VelocityCtrlState)
O fast/exact stop function (FastStopState)

QO motion complete status (MotionComplete)

Q fault present (Fault)

X Aods CMAX Dinect
Mode POSITION Axis
Move

CMAX_FE_MOVE_PAM
— CMAX Direct Mode POSITION Axis Move
CMAX_FE_MOVE_PAM X_Awis.Posn_Motion[l] Gl |—CMotion_AckStars—
—>| cMax_FE CTRL ¥_ois. FB | xisIsMoving—
Enzble o€ |~ Following Ermor —
Cafety 0eE |~ StandstilWarning >—
FeedbackTypeForce 0% o RelztiveMovaStata s —
MoveRelstive 0% - Welocity Ctrl AutoState >—
TrackingEnzble 0% | TrackingState—
Velocity Crrlauto 1% o FastStop State—
FastStopEnzble 1% |- MotionComplate >—
TargetSpead 100 | CFaul—
TargatV zlee 1.0®
Scale 100
Actuslyzhe 0.03 %
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‘CMAX_FB_MOVE_PAM Description of Parameters for PLC Output |

Enable

Safety

FeedbackTypeForce

MoveRelative

TrackingEnable

VelocityCtrlAuto

FastStopEnable

TargetSpeed

TargetValue

Scale

BOOL
BOOL
BOOL

BOOL

BOOL

BOOL

BOOL

SINT

REAL

INT

With a rising edge the current nominal values will be transferred and positioning started.
Pre Move and During Move condition for operation

In the FCT (Festo Configuration Tool Software) the user can configure the “ActualValue” to be either Force or Position feedback.
This parameter configures the instruction to match the type you have configured for monitoring:
=0: Position Feedback, =1: Force Feedback

= 0: Specified “TargetValue” is absolute (with respect to the project zero point)
= 1: Specified “TargetValue” is relative to the last set-point/actual value (for MC) or to the actual value (if there is no MC).

Activates continuous tracking mode (continuous set-point specification)
= 0: Disable continuous tracking mode, = 1: Activate continuous tracking mode

= 0: Free profile: Speed and acceleration are freely coded by the programmer (can be limited to values determined during identification)
= 1: Auto profile: Speed and accelerations are specified by the controller (Speed and accelerations are selected by the controller according
to the identification so that the target position is reached as quickly as possible without overshooting.)

Control when or how the desired “TargetValue” has been reached (MC is only set when the job is completed according to the quality class)
NOTE: This is ignored when Continuous tracking mode enabled so the user still requires a Velocity% specified.
= 0: Exact stop, = 1: Fast stop

Secondary Set-point Value (depends FHPP setting - PNU 523 [Velocity or Work piece Mass])
Velocity: Percent(%) of the default value (PNU 540),

Work piece mass: Percent (%) of the default value (PNU 544 or PNU 551).

Value range 0 to 100, no sign.

NOTE: Target Velocity is IGNORED when the FastStopEnable=1

Primary Set-point of the position in actual units (i.e. 234.52 in PLC represents 234.52mm in controller).
The target value is accepted with a positive edge at Enable, and in the case of tracking mode, the target value is accepted continuously until
the Enable signal is removed.

The controller uses a position factor and depending on the axis type this differs.

For Linear Axis (DGCI, DNCI) the exponent of “10-2” is used. For example, if the Actual position of the axis is 123.67mm, the PLC Position
data would be 12367. For the DSMI, the exponent is “10-1” is used. For example, if the Actual position of the axis is 123.6°, the PLC
Position data would be 1236. The embedded code inside the function block now uses the “Scale” instead of the hardcoded “100” for
display of “actual value (position units)

CPX-CMAX AOI Documentation 20140822 caOpro.pptx

22/08/2014 Page 51



FESTO

‘CMAX_FB_MOVE_PAM Description of Parameters for PLC Input |

AcknowledgeStart

AxislsMoving

FollowingError

StandstillWarning

RelativeMoveState

VelocityCtrlAuto_State

TrackingStatus

FastStop_State

FaultPresent

MotionComplete

ActualValue

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

REAL

= 0: Ready for start
1: Start movement executed

Movement monitoring
= 0: Drive is not moving (axis speed signal < limit)
= 1: Drive is moving

Following error or tolerance monitoring
= 0: No following error / within tolerance
= 1: Following error active / outside of tolerance

= 0: Standstill warning Inactive
= 1: Standstill warning active, drive moved after MC (position control)g not active

= 0: Specified “TargetValue” is absolute (with respect to the project zero point)
= 1: Specified “TargetValue” is relative to the last set-point/actual value (for MC) or to the actual value (if there is no MC).

= 0: Free profile: Speed and acceleration are freely coded by the programmer
= 1: Auto profile: Speed and accelerations are specified by the controller determined during identification

Continuous tracking mode (continuous set-point specification)
= 0: Continuous tracking mode Disable d, = 1: Continuous tracking mode Activated

Control when the desired “TargetValue” has been reached
= 0: Exact stop active, = 1: Fast stop active, malfunction is signaled

=0: No Fault
=1: Fault Present

= 0: Positioning job Active
= 1: Positioning job completed, where applicable with error (MC is set for the first time after switch-on [status "Drive disabled"])

Primary Actual Position in actual units (NOTE: Please see previous page description on Parameter “Scale”).
This is also determined by the setting of the “FeedbackTypeForce” parameter.
(Actual value of the position in the set system of units depending on the operating status and the FHPP setting PNU 523)
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'CMAX_FB_MOVE_PAM Example Code |

This instruction executes one positional move at one time and the user needs to assure that multiple calls do not happen simultaneously.
The external PLC code structure operating on the CMAX_FB_MOVE_PAM should be as shown below.

= Anis SPOS BT = Axis SCON B4 * Axis SCON E1

. . Drive i ¥ Aiz SCOM EO Load Vol u! ion Enabled=1

Before activation of the “Enable”, the “Safety” parameter Feferenceditiomed Drive Ensblec1 inpliets P op Aictinend

. . Gates Ok E_Stops_OK ¥_Auis FB.SFOS5_DriveReferenced ¥_AuisFB.SCOMN_Enabled ¥_Auis.FB.SCOM_LoadYoltage Applied #_Auis FE.SCOM_OperationEnabled
needs to be true (prior to and during the move). — == 3 E 3 E 3 E 3 E |
Some common monitoring functions are shown in the % A= SCON B5

FCT Software Has # Auiz SCOM B3 W Awiz SCON B2 # Az Pre-Moue
Safety run g h ere. Control=1 Fault Present ‘warning Prezent Safety
¥ _Anis FB.SCOM_FCTDeviceControlled ¥_Aniz FB.SCOM_F aultFresent ¥_Awis FBSCOR_warningFresent #_ Az Safety
31 E 31 E 31 E

Prior to setting the “Enable”, the PLC needs to verify the following:

O communication to the CPX-CMAX is operational (L61E_Plc.Module_FB32_Faulted)
O direct mode is active (Mode.Direct_Active).

U correct data is populated in such parameters as TargetSpeed, TargetValue.

X Axis

X Axis CMAX Direct Execute Move Event#1 ¥ Axis
*2* o CSTATUS **% Mode POSITION Axis Pos Absolute 10mm Move Event=1 X Axis Emor X Axis SCOM B3
Module FB3Z_Fauked X Asis Move 50% Velodity Complets Recoveny Required Fault Presant X Asis Maotion Enzbls
L&1E_Pl.Module_FE3Z_Faulted X_#xis, Mode, Direct_Active Auto_Mode X_#Axis.Posn_Motion[1].Manuzl Cirl X Asis.MoveStep.Step[Z]  X_Axis.MoveStep, Step(3] X_Axis.RecovReg ¥_Axis,Posn_Motion[1].Fault  X_Axis, Posn_Motion[1].Enzble
=D £ =2 i
X Axis CMAX Direct ¥ Axis CMAX Direct
Mode POSITION Axis Mode POSITION Axis
Maove Maove
X_#Axis,Posn_Motion[1].Manuzl_ Crl  X_Asis.Posn_Motion[1]. Manual_Enzble
JE JE
¥ Axis Motion
X Asxis Pre-Move Pre/During Move
Safery Safery
¥_Asis.Safery ¥_Aois, Posn_Mation[1].Szfety
JE
X Axis CMAX Dwect
Mode POSITION Axis
Move
CMAX_FE_MOVE_PAM
CMAX Direct Mode POSITION Axis Move —
CMAX_FE_MOVE_PAM ¥_#sis. Posn_Motion[1] [ol |- Mation_AckStan:—
. . CMAX_FB_CTRL ¥ _hois,FE - AsislsMoving>—
NOTE: The AOI(Add On Instruction) itself needs to be on a rung that has el be [omimeman—
power at all times or it will not function correct. The only instruction that FeedbackTypeForce FI il
. . o . N TrackingEnzble o0& [ Tracking Stz

should be used prior to the AOI is a bit that monitors the active VeltityCriuto Te  [ormbi mmnr

. . . FzstStopEnshle 1€ . MationCanmplata—
communications between the PLC and the CPX Fieldbus module where TergeiSpest 0o CRal—

| the CPX-CPX-CMAX(Servo Pneumatic Controller) is installed. S e Joe
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'CMAX_FB_MOVE_PAM Example Code |

The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Direct Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 0

PLC verifies Pre Enable functions

PLC/User configures desired Options:

Select feedback type: FeedbackTypeForce = 0 (Position Feedback)

Select desired move type (CDIR B0): MoveRelative = 0 (absolute)

Select tracking mode (CDIR B3): TrackingEnable = 0 (Tracking Disabled)
Select velocity control type (CDIR B2): VelocityCtrlEnable = O (Free-Via User)
Select how target is acquired (CDIR B6): FastStopEnable = 0 (Exact Stop)

TargetSpeed= 95 (95% of configured maximum speed)
TargetValue= 50.59 (Position Target is 50.59mm)

PLC requests Task Start: Enable=0->1

PLC resets Task Start request: Enable= 0

Acknowledgement

DirectModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 0
Direct_Active = 1

Manual_Ctrl = 1 or Manual_Ctrl = 0 depending on auto mode of desire to activate instruction manually by force
Fault =0
Safety =1

No acknowledgement

No acknowledgement
No acknowledgement

Motion_AckStart = 1 (Motion is executing)
AxislsMoving = 1 (Drive is moving),

FollowingError = 0 (no following error exists),
RelativeMoveState = 0 (Absolute type move active),
VelocityCtrlAuto_State =0 (Free-Via User)
TrackingState = 0 (No Tracking Activated),
FastStop_State = 0 (Exact stop Active)
MotionComplete =0,

ActualValue = xxx (current position)

After completing positioning:

Motion_AckStart = 0,

AxislsMoving = 0,

MotionComplete = 1

StandstillWarning = 1 (If Axis move after Motion complete)
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CMAX_FB_MOVE_FAM Position Axis Move Function Block (AOI) |

This instruction executes a FORCE Axis Move while in Direct Mode.

Only one instruction of this type can be enabled a time. The PLC enters the request in the

output data and waits until the CMAX has entered a response in the input data.

The PLC sends a request to the CPX-CMAX consisting of the following data:
Q pre/during move safety (Safety)

O feedback type expected and set in the FCT (FeedbackTypePosition)

Q velocity limit disable during movement (VelocityLimitDisable)

Q stroke limit monitoring disable (StrokeLimitDisable)

Q force ramp% (ForceRamp)

Q target force in Newtons (TargetValue)

The CPX-CMAX sends a response with the following data:

O actual force or position depending on FeedbackTypePosition (ActualValue)
O motion start acknowledge (Motion_AckStart)

O axis moving status (AxislsMoving)

Q following error status (FollowingError)

Q standstill warning status (StandstillWarning)

Q velocity limit achieved status (VelocityLimitReached)

O stroke limit achieved status (StrokeLimitReached)

O motion complete status (MotionComplete)

Q fault present (Fault)

———————————CMMAK_FBE_MOVE_Fan
{ CMAK Direct Mode FORCE &%= Mowe

NOTE: This Function Block (AOI)
MUST BE USED in COMBINATION
with the provided CMAX_FB_CTRL
Function Block and DOES NOT
WORK as a standalone instruction.

CM&y_FB_MOWVE_FAM  F_Anxis.Force Motion[& =" Mlotion_SckStart —

CMaxE_FBE_CTRL
Enable

Safety

DizsableFeaction
Feedback TypePosition
WelozityLimitDizable
StrokeLimitDizable
FarceRamp
Targetyalue

Scale

Actualialue

W_bwizFE <~ AwizlzMoving 2—

0% |~ FolowingErar—
1% |~TStandstillw'arning >—
0% |~ ForceCtrl_State >—

0% " velocityLimitReached 32—
1% |~ StrokelimitReached > —
1% [ MotionComplete 3—

0Ne | <CFaul—
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‘CMAX_FB_MOVE_FAM Description of Parameters for PLC Output

Enable
Safety

DisableReaction

FeedbackTypePosition

VelocityLimitDisable

StrokeLimitDisable

ForceRamp

TargetValue

Scale

BOOL
BOOL
SINT

BOOL

BOOL

BOOL

SINT

REAL
INT

Description

With a rising edge the current nominal values will be transferred and positioning started.

Pre Move and During Move condition for operation

Enable Off Reaction
=0: Retains the Force that was specified in the TargetValue input parameter,
=1: Apply "Zero" Force (as original design),

=2: Switch to Position Mode as quickly as possible. The system immediately switches back to position control, while in standstill position

the set point position is set as = actual position.

In the FCT (Festo Configuration Tool Software) the user can configure the “ActualValue” to be either Force or Position feedback.
This parameter configures the instruction to match the type you have configured for monitoring:

=0: Force Feedback, =1: Position Feedback

= 0: Activate speed limit
= 1: Deactivate speed limit

= 0: Activate stroke limit
= 1: Deactivate stroke limit

Secondary Set-point Value (depends FHPP setting - PNU 523 [Force Ramp or Work piece Mass])

Force ramp: in percent of the default value (PNU 550),
Work piece mass: Percent (%) of the default value (PNU 544 or PNU 551).
Value range 0 to 100, no sign.

Primary Set-point of the Force in Newton's (i.e. 23 in PLC represents 23 Newton's controller).

The controller uses a position factor and depending on the axis type this differs.

For Linear Axis (DGCI, DNCI) the exponent of “10-2” is used. For example, if the Actual position of the axis is 123.67mm, the PLC Position
data would be 12367. For the DSMI, the exponent is “10-1” is used. For example, if the Actual position of the axis is 123.6°, the PLC
Position data would be 1236. The embedded code inside the function block now uses the “Scale” instead of the hardcoded “100” for

display of “actual value (position units)
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‘CMAX_FB_MOVE_FAM Description of Parameters for PLC Input |

AcknowledgeStart

AxislsMoving

FollowingError

StandstillWarning

ForceCtrlState

VelocityLimitReached

StrokeLimitReached

FaultPresent

MotionComplete

ActualValue

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

REAL

BOOL

REAL

= 0: Ready for start
1: Start movement executed

Movement monitoring
= 0: Drive is not moving (axis speed signal < limit)
= 1: Drive is moving

Following error or tolerance monitoring
= 0: No following error / within tolerance
= 1: Following error active / outside of tolerance

= 0: Standstill warning Inactive
= 1: Standstill warning active, drive moved after MC (position control)g not active

This is set internal to the instruction and should always be = 1 when the instruction Enable = 1
= 0: Position control active
= 1: Force control active

= 0: Speed limit not reached
= 1: Speed limit reached

= 0: Stroke limit not reached
= 1: Stroke limit reached, malfunction is signaled

=0: No Fault
=1: Fault Present

= 0: Force job Active
= 1: Target Force Achieved, (MC is set for the first time after switch-on [status "Drive disabled"])

Primary Actual Position in actual units . (NOTE: Please see previous page description on Parameter “Scale”).
This is also determined by the setting of the “FeedbackTypePosition” parameter.
(Actual value of the position in the set system of units depending on the operating status and the FHPP setting PNU 523)

CPX-CMAX AOI Documentation 20140822 caOpro.pptx

22/08/2014 Page 57



FESTO

'CMAX_FB_MOVE_FAM Example Code

This instruction executes one positional move at one time and the user needs to assure that multiple calls do not happen simultaneously.

The external PLC code structure operating on the CMAX_FB_MOVE_FAM should be as shown below.

Before activation of the “Enable”, the “Safety”

W Axiz SPOS BT
Drive iz
FieferencediHomed

® Ayiz SCON BO
Drive Enabled=1

W Axis SCON B4
Load Waoltage
Applied=1

¥ Aniz SCON B
Operation Enabled=1
Stop Active=0

pa ram eter need S tO be true (priOI’ tO an d d u I'i ng Giates_ (K E_Stopi_i H_Axis.FE!.SF'D_?_EriueFleFelenced X_AHis.FEI.EC'D_N_EnabIed X_Axis.FEI.SCDN:Lc:_ad\.I'oItageApplied H_Axis.FE!.SCDIEI‘_DFpelationEnabled |
the move). Some common monitoring functions TR _ _ _
are shown In the safety rung here. FET ot " Faik Presens emming Presens R
W_Anis. FB.SCOMN_FCTDeviceControlled #_Auis.FEL.SCON_FaultPresent #_AwizFEL.SCOMN_WamningPresent Az Safety
J' E 31 E I/ E

Prior to setting the “Enable”, the PLC needs to verify the following:

O communication to the CPX-CMAX is operational (L61E_Plc.Module_FB32_Faulted)
O direct mode is active (Mode.Direct_Active).

U correct data is populated in such parameters as ForceRamp, TargetValue.

*EE o C STATUS *3% ¥ Asis CMAX Direct ¥ Axis Move Cyde ¥ Asis Move Cyde ¥ Asis Emor ¥ Asis SCOM B3
Module_FBE32_Fauked X Adxis X s Mode FORCE Axis Move Seq Seq Recovery Required Fault Presant X Axis Motion Enable
L61E_Phc, Module_FEB32_Faulted ¥_#sis,Mode,Direct_Enshle  ¥_Axis,Mode.Direct_Active Auto_Mode ¥_#sis,Force_Maotion[8].Manua] Crl  X¥_Axdis.MoveStep, Step[20]  X_Asxis.MowveStep, Step[21] ¥_Asis, RecovReg ¥_Asis,Force_Motion[6] Faul  X_Asis, Force_Motion[6] Enzhble
e B S E TF T Tr T E TE 3
1 ' 1

X Axis CMAX Divect X Axis CMAX Divect
Mode FORCE Asxis Move Mode FORCE Axis Move

X_Axis,Force_Maotion[8].Manuz] Cil X s, Force_Motion[6]. Manus] Enable

N

1 F
=l =
X Axis Motion
¥ Asis Pre-Move Pre/During Move
Safery Safery
¥_is, Safeny X_fis, Force_Martion[§ ] Safery
1E
=l

X Asis CMAX Direct
Mode FORGE Axis Move

CMAX_FE_MOVE_FAM
CMAX Direct Mode FORCE Axis Move
CMAX_FB_MOVE_FAM X_#fxis.Force_ Motion[e] G |—CMotion_AckStart—
B R PO oo
NOTE: The AOI(Add On Instruction) itself needs to be on a rung that has sy 0% [Cmemiiamne—
power at all times or it will not function correct. The only instruction that EZ%?D;E’EEE’“ e :g;:g;gg;fg%g;
. . . . . rokelimitDisz L ionCom
should be used prior to the AOl is a bit that monitors the active ?LERZVIED e [eramerme=
. . . TargatValee 1200«
communications between the PLC and the CPX Fieldbus module where sk e
the CPX-CPX-CMAX(Servo Pneumatic Controller) is installed.
\
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'CMAX_FB_MOVE_FAM Example Code

The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Direct Mode:
CCON_OPM1_OperationMode = 1, CCON_OPM2_OperationMode = 0

PLC verifies Pre Enable functions

PLC/User configures desired Options:

Select feedback type: FeedbackTypeForce = 0 (Position Feedback)
Configure Monitoring (CDIR B4): VelocityLimitDisable = 1 (No Velocity Limit)
Configure Monitoring (CDIR B5): StrokeLimitDisable = 1 (No Stroke Limit)

ForceRamp = 100 (Motion Desired Ramp (Percent(%) of Max))
TargetValue= 200.00 (Force Target is 200.00 Newton’s)

PLC requests Task Start: Enable=0->1

PLC resets Task Start request: Enable= 0

Acknowledgement

DirectModeActive=1
SCON_OPM1_OperationState = 1, SCON_OPM2_OperationState = 0
Direct_Active = 1

Manual_Ctrl = 1 or Manual_Ctrl = 0 depending on auto mode of desire to activate instruction manually by force
Fault =0
Safety =1

No acknowledgement

No acknowledgement
No acknowledgement

Motion_AckStart = 1 (Motion is executing)

AxislsMoving = 1 (Drive is moving),

FollowingError = 0 (no following error exists),
ForceCtrl_State = 1 (Force Mode Active),
VelocityLimitReached = 0 (Velocity Limit was NOT Reached)
StrokeLimitReached = 0 (Stroke Limit was NOT Reached)
MotionComplete =0,

ActualValue = xxx (current position)

After completing positioning:

Motion_AckStart = 0,

AxislsMoving = 0,

MotionComplete = 1

StandstillWarning = 1 (If Axis move after Motion complete)
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CMAX_FB_MOVE_RAM Position Axis Move Function Block (AOI)

This instruction executes a RECORD (Position or Force) Axis Move while in Record Mode.
Only one instruction of this type can be enabled a time. The PLC enters the request in the

output data and waits until the CMAX has entered a response in the input data.

The PLC sends a request to the CPX-CMAX consisting of the following data:
O pre move safety (Safety)

O feedback type expected and set in the FCT (FeedbackTypeForce)

Q desired record number to execute (RecordNumReq)

O actual or last record number status (RecordNumStatus)

The CPX-CMAX sends a response with the following data:

Q actual force or position depending on FeedbackTypeForce (ActualValue)
O motion start acknowledge (Motion_AckStart)

O axis moving status (AxislsMoving)

Q following error status (FollowingError)

Q standstill warning status (StandstillWarning)

Q record chaining is active (RecordChainActive)

O record chaining has complete last record (RecordChainComplete)
Q position or force used in record (Position_Force_State)

O record chain error (RecordChainError)

Q velocity limit achieved status (VelocityLimitReached)

O stroke limit achieved status (StrokeLimitReached)

O motion complete status (MotionComplete)

Q fault present (Fault)

Chisx_FE_MOVE_Fa
CMAHE Recard Made Recaord Akis Maowve

CMAR_FE_MOYE_RaM ¥ _Asis Record_Matian[0]

CMaE_FE_CTRL
Enable

Safety

Feedback TypeForce
FiecordhlumFeq
FecordMumStatus
Scale

Actual alue

NOTE: This Function Block (AOI)
MUST BE USED in COMBINATION
with the provided CMAX_FB_CTRL
Function Block and DOES NOT
WORK as a standalone instruction.

W bxi=FB
n&
ne
ne
4 &
0+

ne
10642 &

= Mation_&ck:Start 32—

= Axizl=Poving —

= FollowingError —

" Standstill'w arning >—

=" RecardChaind ctive 32—
I~ FiecardChainComplete >—
I Poszition_Farce_State 3 —
=" RecardChainErrar 32—
W elocityLimitFie ached 32—
= StrokeLimitReached 32—
= MotionComplete 32—

i F ault>—
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‘CMAX_FB_MOVE_RAM Description of Parameters for PLC Output |

Enable BOOL
Safety BOOL
FeedbackTypeForce BOOL
RecordNumReq SINT
Scale INT

With a rising edge the current nominal values will be transferred and positioning started.
Pre Move and During Move condition for operation

In the FCT (Festo Configuration Tool Software) the user can configure the “ActualValue” to be either Force or Position feedback.
This parameter configures the instruction to match the type you have configured for monitoring:
=0: Position Feedback, =1: Force Feedback

Set the required record number
Value range 1 to 64, no sign.

The controller uses a position factor and depending on the axis type this differs.

For Linear Axis (DGCI, DNCI) the exponent of “10-2” is used. For example, if the Actual position of the axis is 123.67mm, the PLC Position
data would be 12367. For the DSMI, the exponent is “10-1” is used. For example, if the Actual position of the axis is 123.6°, the PLC
Position data would be 1236. The embedded code inside the function block now uses the “Scale” instead of the hardcoded “100” for
display of “actual value (position units)
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‘CMAX_FB_MOVE_RAM Description of Parameters for PLC Input

AcknowledgeStart BOOL = 0: Ready for start
1: Start movement executed

AxislsMoving BOOL Movement monitoring
= 0: Drive is not moving (axis speed signal < limit), = 1: Drive is moving

FollowingError BOOL Following error or tolerance monitoring
= 0: No following error / within tolerance
= 1: Following error active / outside of tolerance

StandstillWarning BOOL = 0: Standstill warning Inactive
= 1: Standstill warning active, drive moved after MC (position control)g not active

RecordChainActive BOOL If at least one step of record chaining has been configured:
= 0: The first step criterion has not yet been reached
= 1: The first switch or 2" record was executed/started.

RecordChainComplete BOOL = 0: Switching condition not met, record chaining aborted.
= 1: Record chain was processed to the end of the chain.

Position_Force_State BOOL =0: Position Control Active, =1: Force Control Active

RecordChainError BOOL = 0: No error during record switching or no record switching programmed
= 1: Record switching was programmed, but not executed. Record chaining aborted. A fault is signaled.

VelocityLimitReached BOOL = 0: Speed limit not reached, = 1: Speed limit reached
StrokeLimitReached BOOL = 0: Stroke limit not reached, = 1: Stroke limit reached, malfunction is signaled
FaultPresent REAL =0: No Fault, =1: Fault Present
MotionComplete BOOL = 0: Force job Active
= 1: Target Force Achieved, (MC is set for the first time after switch-on [status "Drive disabled"])

RecordNumStatus SINT Last or Current record number executed
Value range 1 to 64, no sign.

ActualValue REAL Primary Actual Position in actual units (NOTE: Please see previous page description on Parameter “Scale”).
This is also determined by the setting of the “FeedbackTypePosition” parameter.
(Actual value of the position in the set system of units depending on the operating status and the FHPP setting PNU 523)
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'CMAX_FB_MOVE_RAM Example Code

This instruction executes one positional move at one time and the user needs to assure that multiple calls do not happen simultaneously.
The external PLC code structure operating on the CMAX_FB_MOVE_PAM should be as shown below.

# Agis SPOS BT
Dirive iz
FieferencediHomed
Gates_ 0K E_Stops_OK #_Ariz FESPOS_DriveReferenced “_AxisFE.SCOMN_Enabled #_AxisFB.SCOMN_Loadvoltaged pplied #_Agis FE.SCOM_OperationEnabled
1B 1 B Es T E

Before activation of the “Enable”, the “Safety” parameter

# Agis SCON B4 # Agis SCOMN BT
# iz SCOM B0 Load Valtage Operation Enabled=1
Dirive Enabled=1 Applied=1 Stop Active=0

needs to be true (prior to and during the move). —

Some common monitoring functions are shown in the P e ae & iz Pre e
Control=1 Fault Prezen warning Presen Safel
Safety rung here- X_Axis.FB.SCCIN_FtCTDeuiceControlled X_Axis.FB.SE‘EDN_Fa:ItPresent X_Axis.FB.SCDiI_Warnirt\gPresent X_Axis.St:Fetg
=fy= =[3= 3/ Ce—
Prior to setting the “Enable”, the PLC needs to verify the following:
O communication to the CPX-CMAX is operational (L61E_Plc.Module_FB32_Faulted)
O direct mode is active (Mode.RecordSelect_Active).
U correct data is populated in such parameters as RecordNumReq.
¥ Aois CMAY Record ¥ Aois CMAY Record
*** PLC STATUS *** Mode Record Asis Mode Record Asis ¥ Axis SCON B3
Module_FBE32_Fauhed X Asis X Asis Move Move Fault Presant X Asis Motion Enzble
L51E_Pic,Mod __‘It?T_FBR_Fe_ha: X_Aais, Hcce.Rglmll\:Eelact_Enahle X_A:ds.Moce.Re_lmr'\:Sela:t_.ﬂ.cti\'e A;nel_r-llcce )(_Axis.Reoo'\:_MEItilj_n:{)]. Mamuzl_Crrl X Asis, Rem'\:_Ho'E;Dlll:{)].He nuezl Enshle  X_Asis, Rem'\:_‘_lr-"l_otion:{)].Fe.h ¥_#sis, Record_Mation[D], Enzble
L [ 2 O [ [ I
X Axis Pre-Move Pre/During Move
Safety Safety
¥_Asis.Safety ¥_Asis.Record_Mation[0]. Safety

X Axis CMAX Record
Maode Record Asis
Move

CMAX_FE_MOVE_RAM
CMAX Record Mode Record Axis Move
CMAX_FE_MOVE_RAM X_Axis,Record_Motion[d] o) | Mation_AckStarr—
. . CMAX_FE_CTRL X_Aois,FB G AsislsMoving—
NOTE: The AOI(Add On Instruction) itself needs to be on a rung that has o Pl s lii il
power at all times or it will not function correct. The only instruction that ool (o o it
. . . . . RecordNumStatus 1%  —Position_Force_State—
should be used prior to the AOl is a bit that monitors the active Scle w0oe [ CRecariChainEror—

. A . ActualVahe 199,66 & —C'\uela:mllerl*nRe;cl'ec}—
communications between the PLC and the CPX Fieldbus module where ok imiRescheds—
the CPX-CPX-CMAX(Servo Pneumatic Controller) is installed. ereio—

\
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The below chart provides an example on how to logically perform moves in this mode of operation from the PLC/external higher order controller.

PLC Selects Record Mode:
CCON_OPM1_OperationMode = 0, CCON_OPM2_OperationMode = 0

PLC verifies Pre Enable functions

PLC/User configures desired Options:
Select feedback type: FeedbackTypeForce = 0 (Position Feedback)

RecordNumReq = 4 (Stored Record to execute within controller)

PLC requests Task Start: Enable=0->1

PLC resets Task Start request: Enable= 0

Acknowledgement

R ecordModeActive=1

SCON_OPM1_OperationState = 0, SCON_OPM2_OperationState = 0
RecordSelect_Active= 1

Manual_Ctrl = 1 or Manual_Ctrl = 0 depending on auto mode of desire to activate instruction manually by force
Fault =0
Safety =1

No acknowledgement

No acknowledgement

Motion_AckStart = 1 (Motion is executing)

AxislsMoving = 1 (Drive is moving),

FollowingError = 0 (no following error exists),

RecordChainActive = 0 (Initially O until the first chain is encountered)
RecordChainComplete = 0 (Off until all records within chain are completed)
Position_Force_State = 1 (Force Mode Active),

RecordChainError = 0 (Off due to lack of errors)
VelocityLimitReached = 0 (Velocity Limit was NOT Reached)
StrokeLimitReached = 0 (Stroke Limit was NOT Reached)
MotionComplete =0,

ActualValue = xxx (current position)

After completing positioning:

Motion_AckStart = 0,

AxislsMoving = 0,

RecordChainComplete = 1 (All records within chain are completed)
MotionComplete = 1

StandstillWarning = 1 (If Axis moves after Motion complete)

CPX-CMAX AOI Documentation 20140822 caOpro.pptx

22/08/2014 Page 64



	CPX-CMAX Add-On Instructions USER GUIDE
	Attachments/Dependencies 
	General Information 
	General Information 
	System Layout
	Servo Controller Information
	Allen Bradley Information 
	Allen Bradley 1756-L61 Controller Information 
	Allen Bradley 1756-ENBT/A Ethernet Card Information
	Rockwell Software RS5000 Importing Add-On Instructions
	Rockwell Software RS5000 Importing Add-On Instructions
	Rockwell Software RS5000 Importing User-Defined Data Types
	Rockwell Software RS5000 Importing User-Defined Data Types
	Rockwell Software RS5000 Data Types (User Defined)
	FHPP for the CMAX (Festo Handling and Position Profile) 
	FHPP for the CMAX (Festo Handling and Position Profile) Overview
	Festo CPX Terminal – Rules of Addressing
	CMAX_FB_CTRL Master Control Function Block (AOI)
	CMAX_FB_CTRL Parameter Tag
	CMAX_FB_CTRL I/O Data Assignment
	CMAX_FB_CTRL Parameters Description Legend
	CMAX_FB_CTRL Description of Parameters I/O Data
	CMAX_FB_CTRL Description of Parameters Control Area CCON
	CMAX_FB_CTRL Description of Parameters Control Area CPOS
	CMAX_FB_CTRL Description of Parameters Control Area CDIR
	CMAX_FB_CTRL Description of Parameters Control Area SCON
	CMAX_FB_CTRL Description of Parameters Control Area SPOS
	CMAX_FB_CTRL Description of Parameters Control Area SDIR
	CMAX_FB_CTRL Description of Parameters Control Area RSB
	CMAX_FB_CTRL Description of Parameters Record Mode
	CMAX_FB_CTRL Description of Parameters Direct Mode
	CMAX_FB_CTRL Description of Parameters Commission Mode
	CMAX_FB_CTRL Description of Parameters Parameter Mode
	CMAX_FB_CTRL Establish Ready Status
	CMAX_FB_CTRL Record Select Mode
	CMAX_FB_CTRL Record Select Mode
	CMAX_FB_CTRL Direct Mode
	CMAX_FB_CTRL Direct Mode Position Ctrl – Free Profile
	CMAX_FB_CTRL Direct Mode Position Ctrl – Auto Profile
	CMAX_FB_CTRL Direct Mode Pressure/Force Control
	CMAX_FB_CTRL Parameterization Mode
	CMAX_FB_CTRL Parameterization - READ
	CMAX_FB_CTRL Parameterization - WRITE
	CMAX_FB_CTRL Commissioning Mode
	CMAX_FB_CTRL Commissioning
	CMAX_FB_FPC Festo Parameter Channel Function Block (AOI)
	CMAX_FB_FPC Description of Parameters
	CMAX_FB_FPC Example Code
	CMAX_FB_FPC Example Code
	CMAX_FB_MOVE_PAM Position Axis Move Function Block (AOI)
	CMAX_FB_MOVE_PAM Description of Parameters for PLC Output
	CMAX_FB_MOVE_PAM Description of Parameters for PLC Input
	CMAX_FB_MOVE_PAM Example Code
	CMAX_FB_MOVE_PAM Example Code
	CMAX_FB_MOVE_FAM Position Axis Move Function Block (AOI)
	CMAX_FB_MOVE_FAM Description of Parameters for PLC Output
	CMAX_FB_MOVE_FAM Description of Parameters for PLC Input
	CMAX_FB_MOVE_FAM Example Code
	CMAX_FB_MOVE_FAM Example Code
	CMAX_FB_MOVE_RAM Position Axis Move Function Block (AOI)
	CMAX_FB_MOVE_RAM Description of Parameters for PLC Output
	CMAX_FB_MOVE_RAM Description of Parameters for PLC Input
	CMAX_FB_MOVE_RAM Example Code
	CMAX_FB_MOVE_RAM Example Code

