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Unity Pro overview

B Unity Pro is a all in one software
— For Quantum, Premium, Atrium and Modicon M340 platforms

B Scalability of the software is based on the supported
platforms and not on features

— Unity Pro Small supports only Modicon M340 PLCs

B Unity Pro for all the life cycle of your project

Design Debug  Operation Maintenance
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Selection guide

JNIYy Pror s

Modicon M340

57-30

31110 43412 53414

AL

57-50

65150 @ 65160 @ 67160
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Offer structure

B Single and multi-seats

Upto 3 .......... 10 ............ 100 users

l l l

Single  Group Team Facility

Unity Pro X Large v v v v
Unity Pro Large v v v v
Unity Pro Medium v v v v
Unity Pro Small v v v

B Upgrades

— Ease to make transition path from legacy software (PL7,
Concept, ProWorx) for customers with active subscription only

B Education and Schneider Alliance special offer
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Unity Loader tool

B A simple and easy-to-use tool to perform basic
maintenance

— Dedicated for operators that are not familiar with Unity-Pro

— Stand alone tool that doesn’t need Unity Pro on the
computer

® Available only for Modicon M340 PLCs

B Simple and fast transfer

— Upgrading a PLC can be done in one shot (except for
firmware)

— Transfer through USB port and Ethernet
— Run / Stop PLC services
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Unity Loader tool (cont)

B uniy Loader > B Basic operations are available
Project Operating System \ Options About through buttons . upload /
- Project: C:\Application\Motor12.sta I r Project on PLC e ]
Name: Station 1 |:> Name: Station 2 download Of .
Last Build: 02.06.04 Versiol0.0.1 Last Build: 12.05.04 Verson: 0.0.2 .
I — Project
— Datac C:\Application\Motor12.dat ool — Dataon PLC v
Lo Buld: 0.08.04 2 — File of data
%M Y From: 1 To: 512 Z/oM: . Y From.: 1 To': 512 .
VA  Foimnce ot v e = S o — User files (data storage on
C:\Backup\Cartridge\ memory Card)
o — User Web pages (NOE module)
Nowor | o | TR | TEEL | B2 | ae | — PLC and Ethernet module
Port:  Ethernet Address:  192.168.211.1Z Target:  gjot 3 PLC is running fil’mware

nd o
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Unity Pro Small
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Unity Pro Small overview

B The right tool for all phases of your mid range
automation project

— Selection and installation : « all in one »
software for programming and debugging a
complete application

— Design : structured variables and 5 languages
to develop your application program

— Debug : PLC simulator and high level of debug
services to test and debug your program

— Operation : operator screens and diagnostic
viewer to monitor and control your process

— Maintenance : on-line modifications to update
your application program

— Openness : use of XML format
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Design your program

B Unity Pro Small is a full featured software package

B Mid range platforms benefit of the richness of Unity Pro
features
— 5 |[EC languages

— Standardization capabilities
— Through data : unlocated variables, structures and arrays

— Through program : sections of program, user function blocks,
functional modules

— Multitasking capabilities
— Mast and Fast tasks (no Aux task)
— Event triggered treatments

— Functional view to map your application to the process

B With the possibility to bring more value through the openness
— Interface to any client application through XML format
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Debugging your application

B Embedded PLC simulator
— No hardware constraints to debug your program
— Provide the same execution capabilities as a PLC

— Possibility to use function blocks of IO management library to
simulate (write) %l, %IW, %ID and %lIF inputs
(WRITE_INPUT_EBOOL, WRITE_INPUT_INT, ...)

B An unequalled set of debug services
— Power flow animation for graphical languages
— Breakpoint and step by step to test and debug the program
— Watch point to know the real time value of a variable
— SFC monitoring of step activity times
— Color used during execution progress (boolean variables, steps,

)
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Operate and maintain your application

B Visualize and control the application with operator screens
— Graphical and animated view of your process

B PLC and module diagnostic through configuration editor

Operation
B Integrated system and application diagnostic accessible
through the built-in diagnostic viewer
— No programming required
— Display faults saved in the PLC with source time stamping
— Fault cause analysis to find origin of process fault
Maintenance — Possibility to acknowledge

B Upward compatibility of the PLC applications

— Last version of Unity Pro supports the installed base design with
the previous versions
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General advice to develop your application
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Don’t reinvent the wheel each time

B Design and combined your standards to develop your
application in short time

B Manage and share your standards
B Describe the process through functional approach

B Debug and adjust your application directly on your PC to
reduce commissioning time

B Use embedded diagnostic to reduce downtime

B Manage all process data in the PLC
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Combine your standards

e -~ |+« M Arrange PLC data according to the process

M ame:
=@ box box
- @ feeding feeding
=i robaot robat
_L:F_I. W amis awis
----- & enor B ool
----- & rzady B ool
----- & :zpeed Feal
-y awis anis
[+l = axis axiz
----- & start Eool
----- & =top ool
= i origin coordinates
----- & = Real
..... .. Y Real
----- & : Real
- dest coardinates
[+ @ zpeed coordinates
£ correepor Caryaywar
----- & feeding_cel B ool
----- & zplitting_cel_1 Eool
----- & =plitting_cell_2 B ool
----- @ jam_cel conveyor motor ]
----- & cmergen 1
----- & emegen OTOR ]
----- & securities Jbtart errofl—
---- & permane—ktop emd—
- @ bow_2 ck started— =
4] eedback b
ot_cntrl

— Data structures and multi-dimensional arrays

— Unlocated variables to create standard
databases without memory mapping

— Reusability simple through standards in
libraries and import / export features

B Move to a component approach in design with
Derived function blocks (DFB)

— Create standards of your often used logic

— Combine these standards to design more
complex logic (nested DFB)

— Protect your know-how
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Share your standards

N ] Orgfa_nlze your standards in user libraries and
Dperator Screen Library fam | | Ies
Search { Replace — Library manager is the repository of your

standards

Diagnostic Yiewer
PLC 2creen

Yariable Window

Types Library Manager, ..

B Share your standards to other developers

. i — Standards are accessible to all programmers
e — Be sure that your application contains the right
S e version
= aga | — Comparison of project to the library
RS e — Versioning to trace modifications

—<1 m Make modifications only to the model (type)
— All instances are automatically updated

nd o
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Think process and not PLC

B Break down your application into functional
modules close to the process

B Use modular functional modules to describe a

%abmeu complex machine
— Tree description with nested modules

— Easy to find the right information through the

Bl iy bor_sanveyor : - L
= '?_"l Prograin functional description of your application

il conevor_conuc

==
==
&
99
=<
Buffer [
Station [}
==

»»»»»»
»»»»»»

= 'f_‘i 2 B Reduce design time to create custom
_ = machines by combination of existing
=2y Screen i
s #) functional modules
..... 3 |:|:||'|I-I.Em:|r
- (3] bubter_station — Create standardized functional modules
B — Export / import modules

@% — Wizard to manage variables when reusing a
| | module

Operating modes with Unity Pro — 2006/03/13
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Debug and adjust the application in your PC

EN 2[x B Debug your program without hardware

Basic Micro - S|mUIate the PLC on yOUI“ PC
— All debug tools are available
|

{nmlmrzv:;rr__gl,%

e v/ atch Point x] B Use embedded services to reduce

B@PFa - commissioning time
® Fe — Graphical operator screens to display the
® FonerCye behavior of the machine or process

— Quick access to additional documents about
application through hyperlinks (documentation,
wiring diagrams, ...)
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Reduce downtime and save costs during

tion
B Use embedded diagnostic without
|Aclmo... | Message - |ﬂ.pp eeeeeee Dat... = |Disapp .......... - |j .
o Deleted Mo material in feederrefiling...... 221072004 15:00:35 221072004 180201
J Deleted Mo material in feederrefiling...... 221072004 1780:07 221072004 17:51:33 p rog ram m I n g
Mot Ackno... Temp. low == Incresse Temp, Setpaint 220002004 17:38:39 220072004 17:38:51 J
[«] |

< — Hardware and program diagnostic are easy
through clear messages

— Choice of language for system messages

diagnostic ¥iewer

Message - |Appearance

P — 21072004 15 — Time stamping and navigation to the root cause
Numrt;;runﬁfAFaun CEESE 8 :"-ia:dl:?' IIIIII - q;MHHnnd Mji
Walve_2 . .
e B Access to advanced diagnostic through
function blocks
— To monitor a movement or any execution of the
process
— Fault cause analysis
B Diagnostic through Web pages accessible via
Ethernet port

Operating modes with Unity Pro — 2006/03/13
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Store data in the PLC

Standard FTP client

B Some memory cards can save data files
accessible from the PLC application through
function blocks

— Create / delete files
— Get / modify file attributes
— Read / write data

Ethernet

B Use Ethernet/ FTP to upload / download files
— Memory card is managed as FTP server

— Use Unity Loader or a standard tool (Internet
Explorer FTP Client) to exchange with the
memory card
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Operating modes
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Configuration required and installation

B PC configuration required to install Unity Pro
— Nominal : PC 1.2 GHz / 512 MB RAM
— Operating system (fully qualified) : Windows 2000 / Windows XP

B Same directory for all Schneider software
— C:\program files\Schneider electric\xxx

M [nstallation procedure
— Standard program install / uninstall of Windows

— Right to use the software is associated to its registration (only 21
days free)

— Unity Pro can coexist with PL7 or Concept and can be executed
iIn same time

— It's impossible to install 2 different versions of Unity Pro on the
same PC
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Unity Pro environment

B Multi instance mode

— Several instances of Unity Pro can be executed in same time
(same application or different applications)

— If several instances of the same application only one instance
opens the application in Read / Write mode. Other instances are
in Read mode only

B Compatibility management

— Ascending compatibility is guaranteed through archive (STA file)
or XML format (XEF file)

B Multi language
— Software can be installed in 6 languages with selection at install
time
— Installed languages can be changed (without reinstall) using an
utility tool. Change is applied at the next launch of Unity Pro
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Security editor

B Tool use to manage the access to Unity Pro.
% Il zer infarmation | =¥ Llsers] Profiles B2 Policies l
Product [ty FraxL = B Security profiles are defined by the supervisor
Login
™ Security off

* Securiby on, mandaton login

B Policies tab define the security state (security

(™ Security on, avoidable login

© Secuty on. no ogi off, security on with mandatory login, ...) and
el — enable / disable the auditing and confirmation
W Audie [ Confim

B Audit Log file managed by Windows security
system save operation with audit attribute

ok, | Annuler fide |
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Security editor (cont)

Securit L
% User information &4 Users l F'ru:ufiles] = F'u:uliu:ies]
[Jzerz]
Add
Lzer_Adjust Delete
uzer_Debug
uzer_Operate E xport
uzer_Program
uzer_ReadOnly Impart
Dizable
Clear Pagzword
Frofile
Product: ||-|f'lit.'r' Pra XL ﬂ
Profile; | J
ok | somer | e |

B Users tab defines the list of users (predefined
users and users created by supervisor) and
assign the profiles to the users

B Profiles define the list of rights (predefined
profiles and profiles created by supervisor)

B Predefined users and profiles are not
modifiable
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User interface

PLE i Help

vies @y ||e

S EEDEEE

ProjectBrowser K| |

%a Structural view Bus: I b iBMX P34 2020 01.00 :_!

L
|»

| ¥

@ Configuration

B3 0:PLChus

T o:Ens =eF0z00
erived Data Types
D Derived FB Types

@ ¥ariables & FB instances
-4  Elementary ¥ariables
Dlerived Wariables -
10 Derived Yariables

4 Elementary FE Instances

‘ Dierived FE Instances

8 s Configuration editor

= a N_ethlkS

B 5 3 P =1 )

Le

I

= catalog
340 local drop
Analog
Communication
Courting
Dizcrete
Rack 1

e Supply =
< | _rl_]

[T 5 [P CAnNopen Micro h PLG bus f @ PLCbus |

Rebuild All Project 4 Import/esport. A Useremors K Seach/Replace f

Ready foFFLINE | | TCPIPI127.0.0.1 R | |
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@ File Edit View Services Tools Buld PLC Debug Window Help

| ey i i | i, I! ¥ = T
M | 62 S == | e

User interface (cont)

All functions are accessible

4
I Ui
=S

F = R -

& . 2 e i | e

1| 1 N e G | T | |¢- = e

| BEIH [ === wp Uil | !._,-'r il I
|

=1

:' Ifj Configuration
=]l 0:PLE bus

[:l Derived Data Types
[:l Derived FB Types
'S Yariables & FBE instances

F s
—

o ] 0:EME RER 0800

oy Elermentary Variables
o Dierived Yariables
. 10 Derived Wariables

----- Elementary FBE Instances

= |& - Iﬁ B Ak

Project browser gives

OFFLINE | |

.| Configure the hardware and
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[} String_man : [MAST]

User interface (cont)

Wariables 1 nDoT T_I,Ipes! Function Blocksi DFB Types I

—

W EDT [ DDT [ 10DDT |

vanable_2 I ahring[32]
s

Addrezz - Comment
BOOL

| shring[32]

| sting[32]

Use data editor to define the

Process succeeded : 0 Error(s] . 0 Warning(s]

Build Project /,

)

Irmportfesport )"\ Jzer emrors Searc

1 20 0
l a | Language editors allow you
~ FBLA
) TOHN !
ulze— 1N ]
10 : 1#1SDms— FT ET
& 2 : | Data Editor
DELETE_IN% 3 CDNCAT_STRS
- i ] pulse—EN EHO— : Eilter
string: 1—{IM OuUT —wariable_1 wariable 1—IH1 QUT p—string_1 - Fl
20f N wariable 2—|IN2 e T Neme
2
4 L B
o : L aliship |
string_1—{IM OUT —wariable_2
- 1—H : P
30 : i
| >
ﬁ Analyzing...
{String_man : [MAST]} : 0 error|s). 0 warning|s]
Generating...
Linking...

Output windows give result
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Ergonomics

Close FullScre... I -'E.Jﬁ

Cloze FullScreen I. B
rj Station

=] I;j Configuration

[ ©  [owepas All editor can be switched from

= 0:PLCbus
T o:Enax xeF 0s00
by % 3 CAMopen Micra
------------ C' Derived Data Types
------------ I:j Derived FB Types
o lEi ¥ariables & FB instances
------------ 4 Elementary Yarisbles
------------ @) Derived Variables
----------- B 10 Derived Variables
i Elementary FE Instances

Some windows (animation tables,
data editor) can be :

Docked
Floating

Y ariables
- Filter

-rji_'ﬂ?{ MDI Child as »
O —

e — Biatkam ‘l
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Project browser

M Project browser proposes 2 different views to
present and structure your project in tree-

structured format
%E SEricEIrE! Ul g Functional view .
d;:; : A= '.s.;.;ai sraion — Structural view
el i - — Functional view
]]]]] 0: BM HEP 0800 : @, Table
: 9@ 3: Cakopen Mis @, Sereen
i |::| Derived Data T,pes = -{3, Bos_feeding_convoger
e s L e : :
I e, B With the structural view the user can access
oo Derived Variables =i, Case_conuve yer .
8 oo = =5 and manage the different elements of the
el ..,:.:@,%;?:91 application (hardware configurat_ion,
.;;;;;;::::L% a %’Eﬁ”“‘ variables, program, documentation, ...)
:'_| wes M T
a :_EJ l:Tme Ewent= ]
0 e B Functional view enables the user to structure

the application into functional modules

a brand of A (o] ti d ith Unity Pro — 2006/03/13
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Structural view

Project Browser i

[k = 0:FLC bus
el 0:Erx RER 0200
By % Z:CAMopen

: [:' Derived Data Types
----------- [:| Derived FB Types

= '5 ¥ariables & FB instances
----------- {0 Elementary Yariables
------------ (0 Derived Yariables

: B 10 Derived Variables

i Elementary FE Instances
1% Derived FEInsta

Elementary variables

Communication

|:| Metwork.s
Program

Animation Tables
Operator Screens I
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Functional view

Project Browser
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Start a new project

:@ Wijen-Designer 3
@ FackaryiZast k

— B Run Unity Pro from Program / Schneider

@ Choi e ongue Electric / Unity Pro
@ Lisez-moi
¥ . ﬁ Mise & jour de la biblioth&que de bvpes
.'-“'*:,,' 05 Loader

ﬁ' kil d'enregistrement . O p e n a n eW p rOJ e Ct

5. Simulateur automate

B Select the family (if necessary) and the

New Project processor
PLC I Versiu:unl Description (I . e . B MX P34 2030)
222, o — o (Mo
erenibar g 00 |Gl ] Bk adboit Iamons
;- BMX P4 2010 | 01.00 | CRU340-20 Modbus CANopen
o BME P34 2020 01.00 | CPL 340-20 Modbus Ethemnet
i £ Pad 2030 | 0100 | CRU 240-20 Ethemnet CANopen
a brand of . Operating modes with Uni — 2006/03/13
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Methodology to develop a new application
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Methodology to develop an application (cont)

1. Define the settings
— Work station settings accessible via Tools / Options
— Project settings accessible via Tools / Project settings

2. Configure the hardware and the networks (racks, modules,...)

w

. Define and edit the variables (elementary variables, arrays,
structures, instances of function blocks,...)

Structure the application (tasks, sections, functional modules)
Edit the sections of program (Ladder, FBD, ...)

Generate the code (build)

N o 0o &

. Choose the target (PLC or simulator) and transfer the
application (download)

8. Debug the application (breakpoint, step by step, ...)

Telemec |que Operating modes with Unity Pro — 2006/03/;:




Lol Work station options

Options +[x|| @ General to define general settings of the project and
General ] [rata & Languages | Cannection | Worklng dlreCtorleS
Libramy settings ] Converzion Settings Dperator Soreens
G”d - - " -
Lo = B Data & languages tab configures settings for entering
-~ Edit 0 . . . : ;
7 | ipioy ekt estion B Connection defines options relating to connection of
E:ertiizc:r:t:rsnc"r':l‘?;ar termlnal to the PLC
T B Library settings tab gives information about global
Default screen size I I b rary

width; 1280 Height; 1024

Screen opening

Conversion settings tab define settings for conversion

o Multi-instance

| € Monoirstance M Operator screens defines runtime screens

0k, | Annuler Aide
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‘ Define the \

Project settings

B These settings are save in the application

Build ] Editors] Language extenzions DperatorScreens]

-Controlled screen

anable: H

Type:
Comment:

[ Display screen nurber in the project browser

1~ Last opened screen -

Wariable:

Type:
Caomment:

Images

Clean unuzed images

™ Full screen at opening

o |

=l

B Build configures the generation of the project

M Editors defines the features for graphical
languages (Ladder and Function Block Diagram)

B Language extensions contains settings for
enabling expansions to IEC standard.

B Operator screens defines management of the

=]

Annuler

Aide

screen by the operator

nd of
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iDeﬁ”e b Project properties

B Accessible by right-clicking on station folder

General lF'roteu:tiu:un] Identificatinn] Eomment]
M ame:

B General defines the name of the project (Station or
Functional station by default)

Type:  Unity Pro#L

ok | Anne fide J

B Protection activates the protection of the program
sections. This operation needs a password

M |dentification identifies the project (current version,
last rebuild all and last partial build)

B Comment associates a comment to the project
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Configuration editor

B Accessible from structural view

Project Browser

............ ; Derived Data Types
T [:l Derived FB Types
Ea R [:' ¥ariables & FB instances

............ |:| Motion

S a Communication

_|

Link communication

brand e i i i -
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Local bus configuration

Bus | o [BM: P34 2030 01,00 -

----- Replace
Define modules
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CANopen bus configuration

# 0.0 : CANopen : CANopen comm head

Communicator head CANopen

Configure CANopen

E CAMopen comm head ﬂﬂ Conlig 1
. B Channel2
Function: 7 etz

N channel (bus

|Célopen | ||| rab. o werds ety 3z e
T asle: Indes of 15t 2P ]D ___4:3
[MasT |

Pl of bits (28] 32 )

Project Browser
%a Structural view

P =

Inde of 15t 20

Bus parameters

Mb. of words [(HMW] (22

Inde s of 1ot XMW az

Mb. of bits [20] 32

Indey of 1=t 1 ag

Transmission speed

SYMC Message COE-ID

SYMNC Meszage Period

i CANopen Micro

ad 01.00 _:J Connections configured: 2

250 - | kBaud

100 ms

I{ﬂ Station
I @" Configuration

-3 0:PLCbus

ATV3I1 V1 2

Configure CANopen
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Processor and modules configuration

Il 0.0:BMX P34 2030

CPU 340-20 Ethemet CAMNopen

" Oveniew | ' Configuration | ™ Aninason | M 40 otjects | Configure processor
i~ Dperating mode - | Size of global address fields (Select Opera'ung mOde’

I Memony protect

[ Automatic start in Bun S: 128 25w 163

¥ |nitizlize ZhWA on cold start

ZM: B2 ZMwS | 1024w 256

Default values | b asimum values ‘

B3 0.3 : BMX AMO 0210

Ana 2 U4 Out lzolated

Configure each module

E Bix aM0 0210 i Eunfiguratiun]
B Channel 0
L Channel 1
Symbol |  Range | Scale | Fallback | Fallback value | Wiring CTRL
0 A0V -] i~ n T
Task: B Y g i e i '

MAST -

a brand of . . . . B
SChnEei@ Telemecan ique Operating modes with Unity Pro 2006/03/12
lectric



Configure Ethernet network

3 station Add Network
a’ Configuration

3 0PLCEE  Metwork lEomment]
........ 0:BEm

T, 3:CARop:
Derived Data
Derived FBE T thernet
Yariables & F|

Motion Change Mame:

Communicati ;Ethernetj

D Metwarks

List of available Metworks:

B ﬁ’ Communication

= Iai Metiwarks

-------- +, e

s B ﬁ’ Program
- 'SJ Tasks

%a Structural wiew ] :’1‘3 0.3 BMI AMu ! —_——— |

— Madel Family

| Module Address ———
Fack Flodule Channel

IS

— Madule Lkilitie

Madule IR Address
IP Address Subnetwork. Mask,

Gatewag Address |

s SErer I Eanduvicth

— IP address configuration-

{* Configured
IFaddress | 439 185, 12 . 21

Subnetwork mask 2EE.2BRE. 0 . 0
Gateway address | 133, 158 12 .

" Froma zerver
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Configure Ethernet network (cont)

# 0.0 : Ethernet

> E Ethernet mtunﬁg]

. @ Channel 3
Functiar;
|ETH TCPIP ]
T_ask:
i o S ﬁ’ Communication
Met Link: i HRE 31, Metworks
R il m

3 — Access Ethernet
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Variables overview

B A variable said unlocated is define by a symbolic name (32
characters) and a type. It's not possible to know the position in
memory or to set cyclically an unlocated variable

B A variable also mapped to an I/O module or associated to a memory
reference is said to be a located variable

B A function blocks can use public variables (accessible by the
function block and the application program) or private variable (only
accessible by the function block itself)

B An IODDT (Input Output Derived Data Type) designates a structure
representing the channel of a PLC module

B Constants cannot be modified by the program during execution

B Unity Pro software provides Elementary Data Types (BOOL,
EBOOL, INT, WORD, REAL, String, ...) or Derived Data Types
(Array, structure)

Telemec |que Operating modes with Unity Pro — 2006/03/1:



Editing variables

"7 Data Editor

Variables I ooT T_l,lpesl Function Blocks | DFE Types

Direct filter (on

- Filker
Y| Name T ¥ EDT [ DDT [ I0DDT
M ame - Type - &, - Walue | Comment
% Acknowledge BOOL | |
) ! Analog_temperature | T_ANA_DOUT_GEM | ZCHO.Z0 ‘ i
@& Blocking EOOL [ ‘ ‘
- 4 Blocking_ermar BOOL \
% Cmd_blocking ROOL | ‘
4 Cmd_open_valve EEOOL %001.0 — i
@ Cmd_unblocking | BOOL _\\
4 Elapse_time_close TIME M3
4 Elapse_time_open TIME i
- 4% Hudraulic_temp INT '
4% Open_valve EBOOL
- ! Purmp_T1 batar
@ Suing wingl2l L L

Schneider
Electric
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DDT types

Projeckt Browser b

i f_ﬂ Configuration
=l 0:PLCBUS
we ) 0:Emx xER 0200

:l

[ Eﬁ.ﬂ 3 CAMNopen Micro

'_:" ------ lf-j Derived FB Types

© Heerdlk Valve

: et (] Sections

'_:" ------ l-ﬂ ¥ariables & FB instances
: i @  Elementary Variables

3 Derived Variables

B 10 Derived Variables

g ik Elementary FE Instances
bl @k Derived FE Instances

1 Data Editor

Variables DDT Types I Functian Elnckal OFE T_I,I|:u33|

i Filter
| rl M arme ¥
> M arme - Type - Comrmemt - ﬂ
=) Motor | I
% Sta
@ St
_q & Cmd
% Speed
- 4 Emor
= -
0 THeE
E & Table_2[0]
- 4% Table_2[1]
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DFB types

9 ------ f_ﬂ Configuration

© 2R 0:PLChus
we ) 0:Emx xER 0200
[, _?@ 3: CaAMopen Micro

9 ------ f_j Derived FB Types

it ﬂ Walue
feii [3 Sections

= l-ﬂ Yariables & FB instances
{ ------------- Elementary Variables

: Dierived Yariables

10 Derived YWariables

Elementary FE Instances

Derived FBE Instances

Uariahlesi nDoT T_I.Jpeal Function Blocks DFEB Tepes

~Filter

rl M amne

\‘&Jame

Fi. Tope - Value 1=
=ik Walve <DFB»
=] <inputss
- 4% DOpen 1 BOOL
- 4 Cloze 2 BOOL
-4 Eat_open 3 BOOL
-4 Eot_close 4 EOOL
- il Ack a] BOOL
I

+ [ <outputs:

+ [ <inputs/outputs>

# [ <public>

+ [ <private:

+ [ <sechions:
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IODDT

Project Browser ___ e

f_ﬂ Configuration

&3 0:PLChus

we ) 0:Emx xER 0200
st _?@ F:CAMopen Micro

Derived Data Types

(e ﬁ] Mator

y Derived FB Types
it ﬂ Valve
GEdsety [‘_‘| Sections

¥ariables & FB instances

Elementary Variables
Dierived Yariables
10 Derived YWariables
Elementary FE Instances

Derived FBE Instances

Mntinn

"1 Data Editor

Y ariablez ! ooT T}.pegi F

DFE Typez

=it

i Filter—

T Name ™ EDT [ DDT [ 100DT
MHame bliaz Type - bddrezs - I Walue | Comment -

= @ Analog_temper — _ T ANa 0. ZCHO2D | s
_! I EOOL _ 5 | Channel errar

B @ VALUE i ANT | HDW0.2.00 I | Analog output value
FI | ;

|IODDT automatically
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Function block instances

% =
o' Data Editor

oo i Funchon Blocks I ]
& Costigwation Variables | DOT Types DFE Types
|'_ ........ ?@ 0:PLC bus T F|ItE=r 5
e[l 0:EM% xER D200 r i t arie I”
: by _?@ 3:CAMopen Micra | . =
:" lfj Derived Data Types
L e M arme - Type = W alue Comment
....... 5 areree @ Tmerclose | TON | |
e alue o = -
P e g ] (3 Sections - T imer_open | TI:_I_N
st lfj ¥ariables & FB instances [+ E H 5 close | HS
Elementary Variables ATE T — : z | .
Dierived Yariables _L_'Ei__% H 5 DDE!F.I. ' H 5 —1 I
10 Derived Y ariables I\\ [+~ ﬂ |:I:I|"||:[I:I| bl... | l"."lnﬂl"."lf'! |
Elementary FE Instances A5 i
. /> @ liData Editor : FB Type Selection
.......... = Maoricn Wl %
Walve _:j Help On Type l

Function and Function Block tupes ]
T L i |

-3 RS_open | RS | Y| Name [ WV EFE W DFB

_H' l |:IIII"||Z[I:I| t'l iM'} wu || _Libraries.-’FamiIies l M ame iT_I,Ipe I'Enmment 1

@ cpplication> | | <EFE3 | Bistable function bl...

SEI e e D

= ) ' [ <Libsety | <EFB> | On delay
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"-.-"arial:ulesl DDT Types  Function Blocks

| Filter

M:

Configure columns to display

B Column Configuration E

i __t'_l C Mame T

Capy
Fazte
Delete
Insert Mew

Zuskamize Colum, .,

Wal

Expand Daka
Analyze

k. Cancel

Detault
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Editing a variable through program editor

Caontraol I:-I-:u:-i{inn wdlwe

Smart analyzer |- 3
' Walwe
: EII-:n:king— Cpen Errork—
' - —|Claze Cmd_openfp—
Eot_blockindH Eot open Cmd_closef—
J —|Ent_close
Create variable?
R ET =N IF of Blockin Tope: |BOOL 4B
Data Properties : Eot_blocking 41| s 2 +H I _:...l ﬂﬁl 2

General attributes ]

Marme : i :
i Display or modify Popup (window) to
- Commert |
. Address |
. AW program | ¥4
o Malue |
- Constant |1} ]
" Gave |
Ty_pe : BOOL
== Cateqary <EDT= "’..'
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Application structure

B In different tasks

— Single task (only MAST) or multitask (MAST

_I_l I and FAST )

FAST I — Even tasks : 10 event (EVT) and TIMER event
FFt.- —=3
— 1 ;| | B |n execution mode
3 F'ﬁ."l MAST — Cyclic execution (only for MAST task)
|
I Do :
— I Periodic execution
C 4 B |n sections
¥ | |PROG _ |
—_— — Tasks are structured in sections of program
0
v B |n subroutines (SR)

— MAST and FAST tasks can contain
subroutines. A subroutine is called by a section
or another subroutine

Telemec |que Operating modes with Unity Pro — 2006/03/;2




Tasks

=) @ Sections
B Control_blocking
[:l SR Sections

|n__| Sections

[:' SR Sections

[j 01 Events EVT and TIMER

a brand . i i i -
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Priority and execution

Event tasks FAST tasks MAST tasks
oy — r::ﬂ Euents = pP— =i, EH !-.-1,.:.,51'
I Eags ’:fﬂ Timer Events = r‘—i ;51_5 . o -:tin:-ng
o _ Timerl = '3 L - R S— Control_blocking
Timerl Ao Fumpl | f & Machining
Tl 100 Evenits w_] SRSections [ 0 o Crrilling
. =5 | i I e Welding
S . EI'I = | E R I:_q SH Sections
RS ke k
: Si—
\
Event | |P|O
FAST | [P|O | [P O P1O |
MASTIl | [P P | P P @)
= 20 ms — 20 ms — 20 ms =
éé’ﬁ’ﬁézé‘ﬁg Operating modes with Unity Pro — 2006/03/13
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Add FAST task

Impoark ...

add Lser Direckary ...
add Hyperlink. ...

Zoan in

 pey PETTRRERL . £ Euoa

General | I:-:ummentl

* Periodic Period: iE ﬁ (ms]
| € Coclic Watch Dog: i“:”:! ii ["?l\

Mame:; [ Configuration

k. Annuler Aide

a brand & . . . _
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@ F"ru;:m

5

Sections

|_:| ........ @ Tazks=
n St a RAST
........... [S SE‘CtlDl’IS

: ------------ Contral_blocking
............ Pachining

i Dirilling
I Welding

[Pt D SR Sections

o a FasT
_:. -------- lﬁ Sectu:-ng
: S Walye management
Friring D SR Sections
o .E Events
_T .......... a TlmerE'.'entE

o Timera
[ Timerl

Attributes of each section
Name : 32 characters maximum
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Add new section

,_..

Import ...

Create builded Ackiyabic

add Userr=—rtory ..,
Add Hyps

GEﬂEfa"LDcaIizatiDn Condition | Comment

!F'ump_management
Language:; Protection:
[EE—— |None

0k Arnuler | Appliquer | Aide

a brand & . . . _
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Subroutines

E.'@ P[ugram

=R @ Tazks
= @ MBST
l.,-__D Séctions

B

Fump_1 management

5 . Valve 1. management Attributes of each subroutine
.. Name : 32 characters maximum

a brand e i i i -
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Add new subroutine

I
L

Mew SR Section .,

':J 'Ei Sei Iser Directory .,

General | Carnmett I

MHame:

|"-"a|ve_2_management

Language:
E———
Iz called.

ok, Aot | Aide

a brand & . . . _
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FBD language overview

B Function Block Diagram (FBD) is a graphical language that is
data flow oriented

B Complies with IEC 61131-3 standard

® Particularly suitable for continuous or discrete control
applications

B FBD program uses instances of elementary and derived
function blocks linked each other

B FBD programming is not cell oriented

Telemec |que Operating modes with Unity Pro — 2006/03/5




FBD editor

10 20 30 40

Caontrol hlndciﬁq walve

1
Walwe
+ Blocking—[Dpen Errorf—
: : Cloze Cmd_openf—
10 : Eot blocking—|[Eot_open  Cmd_close}—
P H ) ¥ o H ) ¥ o . . ¥ o . EDt_CIﬂEE o
ok
Timer apen :HE‘- apen
2 3
21 [ TON : : RS
Cmd_blacking—]IN I s Q1—E { Execution number
W2=—FT ET—Elapse_time: open Cmd_unblocking— R1

KU I—
3;] Contral_bloc...

a brand of . . . . B
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FBD specific toolbar

Y

'F"CH JLe < | & gy

1 .




Select a FFB

Zoom

a Selection, .,

£ FFE Input Assistant. .. Chrl+1
SR Subroutine

= Link
-<3=|- Pin negation

=& Jump
JL: Jump Label
<Er Return

o'Bh Thpe
——

/
Function Blocks  Funchon and Function Block types

| Mame It ¥ EF W EFE ¥ DFE

Librariez/F amiliez
- «<Application: ~_

# [ <Libsets \ '

Commett

abrand g
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Use FFB input assistant

FFB type : TOM ]
Instance : Timer_close .

i~ Protatype

Mame Tvpe ho. | Comment E ntry field

=13 <inputs> | I |

@ N EOOL 1| Star delay  Cmd_unblacking

. @ PT | TIME (2| Presetdelapltime | H25

=13 <outputsy | |

. NF BOOL & Delaved output ]

e T 2 Intemal time S oo CHLEL OF SElect a

3 <inputs/... | I HH25

A& Firy | Hemave Finfz] | Help On Type I
S pecial dasistanl., | ak. I Cancel Help
4

a brand . i i i -
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LD language overview

B Ladder Diagram (LD) corresponds to a rung for relay
switching. Left power rail corresponds to the phase and right
power rail corresponds to the neutral of the rung

B Complies with IEC 61131-3 standard

B A group of objects linked together with no link to other objects
(excluding power rail) is called a network

B LD programming language is cell oriented (only one object
can be placed in each cell)

B Process sequence is determined by the data flow within the
section. Networks connected to the left power rail are
processed from top to bottom

Telemec |que Operating modes with Unity Pro — 2006/03%2



LD editor

1 2 3 4 3] a] 7
1 Contral apening walve
2 open_wahne:
- Dpen_xra....lilose_xralxre. Eot_open
d | | ;I Ff |
[ [ R
Contral clozing walwe
4 close_walwe:

Close_wa... Bot_close

° | H

H . 0
.FBI_1 : Contral time opening EXecutlon Sequence IS
! TON 1 141
B
Crmid_oy en. . Eot_open .
g i IN "] I ,."Fll
10 —PT ET—
1 1 Contral time closing
12

<

EI tachining; ...

Electric

brand e i i i -
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LD specific toolbar

P

|||D¢ |4HEHF'HH|-|{}{f}{5’}ﬂ*}{ﬁ}%ﬂ1}{ﬂ} | B ‘"“"I%} e K&

H Operating modes with Unity Pro — 2006/03/13
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ST language overview

M Structured Text (ST) is a computer language using
comprehensive range of constructs for assigning values to
variables, calling FFBs, creating expressions

B Complies with IEC 61131-3 standard

B Used to write structured logical and numerical processing
programs (nested control constructs)

B Easy to learn and use

B Particularly suitable for programming complex functions like
arithmetic functions, ....

B Structured Text program is a sequence of lines

Telemec |que Operating modes with Unity Pro — 2006/03%3



Language reference

(*pump 1 management®)

if pump 1 start
then pump: 1 emd. = Lrue;
end 1f;

if pump 1 emd and pump 1 speed <

then pump 1 speed := pump 1 speed + Z;
=gl B
if not pump 1 omd and pump 1 speed =0
then pump 1 speed = pump 1 spee
end if;
1if pump 1. speed = 500 then jmp loopl;

end if; —

{*Nog selection hot / <cool#*)
if #Hok hot and not <ool thed setihot); end i€

loopl:

sum:= 0O;

for: 1 =1l teo 3 do
«| P LR Inpoints a
Sl Welding: [M...

a brand 5 . . . _
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ST editor

Text editor (WordPad)

‘sum:= 0;
EFor 3 3=1 to 3.do
for 4 = 1 teo Z:do
1f flag = 1 then exit; (*exit the quEj‘
s o
sum = sum + 7J;
end for;
sum = sSum + 1;

'End_fnr;

{*animation drilling & threading *)
<ase %MWl ot

1l: %pMWE := 10 * %MW1l; reset (%M1l); reset (EMZ); set {E@ngﬂa}ﬂ

Z2: RMWZ := Z0 * FMW1l; set (%M1); reset (%MZ);

J: EMWE := 30 * EMW1l; reset (EM1); set (&MZ);

g FMWEZ := 40 * EFMWl: set (EM1); set (M)

end case; .
SMWL := SMWL + 1; Background analysis of
if $MWLl > 5 then $MW1l := 1; end af;

A i

S| welding: [M...j

a brand of . . . . B
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ST specific toolbar

o ™

t;w

— )
5B o W |

T
Y =1'i.
. r\ /A\
NG C y,
A\ \f\

7<

Control constructs

H Operating modes with Unity Pro — 2006/03/13
Telemecanique 13



IL language overview

B [nstruction List is a Boolean machine language for numerical
and logical processing

B Complies with IEC 61131-3 standard
B Optimized and fast code for critical sections
B [deal for simple applications

B Easy to learn but the program is difficult to read and
understand

M Difficult to follow the program flow

B |L program is composed of a series of instructions

Telemec |que Operating modes with Unity Pro — 2006/03/%2




Language reference

”Starting_mutur: LD otor 1 start (* To start the motor*)
ANDN Motor fault (*MoEer in ] e
S Motor {*Motor startin
Convert speed: LD Motor speed Mabat apeed®)
MUL Thread (*Thread?®)
aT Speed {*8peed in mfﬂ*}

Label : pinpoints a

a brand . i i i -
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IL editor

A text editor with

Etarting_mntnr: LD Motor 1 start o ‘BEEl
ANDIN Motor fault (¥Motor. 1
ik Motor gk 1 o o

carvertispegdts hD —
ML Thread (*Thread®*)

S Bpeed 1 *8peed in

a brand . i i i -
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IL specific toolbar

7]
3
g
g
9
=
7}
2
®




SFC language overview

B Sequential Function Chart is a graphic method to represent a
sequential control system by using sequence of steps and
transitions

B Complies with IEC 61131-3 standard
B Step is a command or action that is either active or inactive

B Flow passes from one step to the next through a conditional
transition that is either true or false

B Sequential program is composed of SFC sections, action
sections and transition sections

B SFC sections are only allowed in MAST task

B SFC section contains one or several SFC graphs

Telemec |que Operating modes with Unity Pro — 2006/03/%3



SFC editor

1 2 3 4 5
1
I SRR Freeform editor based on

2 Waiting

3

4

o

6 : : Drilling_ap..: Threading

brand z . . . _
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SFC specific toolbar

7]
3
g
m
9
=
7}
2
®




Step properties

General

Step properties: Waiting

General ! Actions i Comrment i

Step nanme ¥ |nitial Step

— Supervizion times and delay time

" 'SFCSTEP_TIMES! wariable & Literal:

Actions

k. Annuler Appligue Aide

a brand . i i i -
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Transition properties

Transition properties E

Tranzition condition I Comrmient ;

Transition condition

= tranzition condition

— Type af transit.icun cordibiorn:
" TRAMSITION zection " ariable

~ BOOL wanable, value or address

| ak. I Annuler Sppliguess I Aide

a brand & . . . _
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DFB overview

B DFB is a user logic encapsulated in a

| iy reusable block
|8 oo o — to structure the application, simplify the
T e program creation, improve readability, make
BTl e debugging easier and protect your know-how
e | [T S gFqu 2z .
| R B The designer programs and debugs the DFB
g s A function block model called “DFB Type”
u-?;‘é-““"“] P et B — DFB can be protected and exported / imported
-------- o i - Z A between designer and users
A s — I?FB is local to an application or global in
: AT T library
Fibin e | Fanta  Spas 8B MHOVE
e s T i | S e "
e ‘“_:mmmfm’: B The end user creates an image of this block
called “DFB Instance" and use it on the
e s Pesesed  gpplication

— DFB code is loaded only once in the CPU

a brand of
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DFB structure

DFB type

Inputs Outputs

Inputs/outputs

Public / private variables —|

Code sections

a brand of . . . . B
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I/O parameters and internal variables

B [nputs : 32 max
— In read only by the DFB
— To transfer values from application to DFB

B Outputs : 32 max
— In write only by the DFB
— To transfer values from DFB to application

B Inputs / outputs : 32 max
— In read / write by the DFB
— To transfer values to DFB, modify and return them to application

M Private variables : unlimited
— Only used by DFB (i.e. : intermediate variable)

M Public variables : unlimited
— Used by DFB and application or user in adjust mode

— Values modified by program or adjustment can be saved as initial
values by setting %S94

a brand of
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DFB program sections

Control blocking walve ; M Structured in program sections
. Valve — |IEC compliant : only one section
- Blacking—|Qpen Errorp— ; . ;
| W =ik SO i O — Not IEC compliant : several sections
Eot blocking—||[Eot_open Cmd_closel—
----- —|Eot_cloze
—A M Section

— Symbolic name

— Written in LD, IL, ST, FBD

— Validation condition

— Protection (no, write, read / write)
— Comment : 256 characters max

CCCCCCCCC

B Use only parameters and variables defined for
function block or system bits and words

Telemec |que Operating modes with Unity Pro — 2006/03/;:

a brand of
Schneider
Electric



DFB properties

B General attributes

General attributes l Ciescriptive fnrm] Name
B i [ — Comment : 1024 characters max
e = — Protection : None, read only, no read & write
- Categar <DFB> i i i i
e e (independent of application protection)
o = — Diag : to define a user diagnostic DFB
S e 1B
- Protection | Mone:
= Wersion | 0.0t
= “ Dat 2840342006 14:31:41 : :
e ix ® Descriptive form
~ Template Signat 20E7 . L .

SR = — To edit descriptive file

a brand of 5 . . . _
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Use DFB instance

B DFB instance

— Used in all application tasks
| except event tasks and SFC
1 | transitions

10 20 30

Contral I:-I-:ud{ir;g wdlwe

Walve
: Ll . i — Connect inputs / outputs to
oy R s N, application variables of same type
ch
B DFB instance used as
if start then — A standard block in LD and FBD
Motor 2 (Open := Blocking (*EOQOL*),
Close := not blocking (*BOOL*), |anguageS
Eot open := Eot blocking (*BOOLY), . .
Sk clomes® cob unbloeking IBooRE — An elementary function in ST or IL
Aok = Acknowledge (*BOOL* ), |anguages

Error =& Brror (*BOOL*),

Cmd open = Cmd open(*BOOL*),
Cmd cloge => Cmd close (*BOOL*));
end 1 )

l |

nd o
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Debugging the program
To shorten debugging and commissioning time :

B Dynamic animation of the program

M [nserting a breakpoint in the program and executing it step
by step

B [nserting a watch point in the program
B Using display boxes attached to variables

B Using animation tables or operator screens to drive inputs /
outputs

B Using cross reference to see usage of a variable

Telemec |que Operating modes with Unity Pro — 2006/03/;:



Dynamic animation and display boxes

Bl Security : [MAST] E Y [=]
IF Level 1 >= 00 THEN "uup | := False; :J

IF Lewvel = »>=\¢00 THEN Fump = := False;

END IF;
IF Level 53 >= 4 THEN Valwe 1 := Fals=se;
Valwve Z alse; Value 1
END IF:
— FALSE
IF Box = 1| "% | R - N—
END T TERUE

- [ B ] mTTTIET — L =1

Dynamic animation
Boolean and analog

Inspect window
displays value of a
variable. Color of the

Tool tip displays value

a brand of . . . . B
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Breakpoint and watch point

M E Security : [MAST]

IF Level 1 >= &00 THEN “ unp | := False;
Breakpoint to stop END_IF;

execution of program

200 THEN Pump 2

END IF;

IF Level 3 »= 400 THEN Valwve 1 := False;
Valwve < := False;

END IF;

5 H .
G 8l [0559

IF Lewvel 1 == w00 THEN Fioop | 1= Falsae;
END IF;

atch point to inspec IF Leve == THEN [P := False;

Watch point t pect 12 z00 p 2 1

variables exactly when END_IF;

IF Lewvel 3 == 400 THEN WYalwe 1 := False;

Valwve Z = False;

END IF;

a brand of . . . . B
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Animation table

Table[Security : [MAST]] f:. E (O]
M odification Force
Mame - Walue Type - Camment
----- & Level 1 500 Int
----- & Pump_1 1 Bool
----- & Level 2 1] Int
----- % Pump_? 1] Bool
----- & Level 2 270 Int
----- & VYalve_ 1 1] Bool
----- & Valve ? 1 Bool
----- & Box 0 Int
----- & Valve 3 ] Bool

Table[Security : [MAST]]

Modification Force

M arne - Wallue Type - Comrment
----- & Level 1 500 Int

----- % Pump_1 1 Bool

----- & Level 2 0 Int

----- & Pump_2 ] Bool

----- & Level 3 270 Int

----- & ¥Yalve 1 1] Bool

a brand o) & . . . _
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Diagnostic in run time

e | | o | o
=T ‘ ‘ ‘ ‘ I
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Operator screens overview

B Control and monitoring for first and second level diagnostic
— Displaying real time state of a machine / process
— Run time screens customized to needs of operator

B Completely integrated in Unity Pro
— Use same browser, data editor, cross reference toal, ...
— Use existing application resources
— Run time screens are part of PLC application file
— No need for additional hardware like communication module

— Easy to create screens : toolbar, predefined objects, library of
objects, configuration dialog boxes, ...

— Easy to create animations : visibility, flashing, bar-graph, trend
diagrams, predefined animated objects, ...

Telemec |que Operating modes with Unity Pro — 2006/03/;3



Graphic editor and toolbar
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Utilities

B Import / export in XML format
— Accessible from structural and functional views

— Export type is determined by extension file (XEF for global
application, XLD for Ladder section, XDB for DFB type, ...)

— Management of conflicts during import (wizard)

B Documentation of the application
— Build and print the documentation of the project
— Define title page and general information page
— Define footer of the pages
— Define documentation content (include headings)

B Hyperlink to external documents
— In project browser or from a comment filed

B Converters to transform legacy application (PL7, Concept,
...) Into Unity Pro application
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