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Training Laboratory Work

Part A - Introduction to PLC Programming

Part B - Data Logging using the PLC Memory
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PLC TSX Premium P57 1634M

Power supply Comm module Output interface module

PLC processor (CPU) Input interface module
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Unity Pro XL : <No name>*

File Edit View Services Tools Build PLC Debug Window Help p|CZ47-com

AsEE

BB |D|[Eap|E | x]cnsEEaBnnal V]| (MR | Y |

About Unity Pro XL ...

""" i)

- Configuration

..... Rﬂ; 0:XBus

%®, 3:CANopen
[, Derived Data Types
[, Derived FB Types

Unity Pro XL ¥12.0 - 1704044,
Copyright (c] 2003-2017 Schneider Electric Industries SAS

Registration informations

-~
X

@, Variables & FB instances Company: GlasswWork 0K
&, Elerfientary_Variables User name: Ju z
:: mb‘:;'"::n'e:bles Serial Number: 13345618595 fledoes e
_____ ., 10 Derived Variables Registration: Product is registered (permanent). Technical Info...
Warning

This software is protected by copyright law and by interational conventions.
Ar!y reprodgqtion or distribution of the software in whole or in part, by any means is

y PRO XL V11 V12 V13

...... &, ‘ Perform self-test

Se et
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toolbar Editor window
» Unity Pro XL: TANK_MANAGEMENT
File Edit Viev tiites Tools Build PLC Debug Window ?
[eweel; ~p||owwmas s n ¥ weoE|=em (o e
R[4 ol k[ Ls-m- - o | oo | I | = k| B gy
Tag Structural View
23 Station
- Configuration
E;P ‘ﬁ_lgﬂ gt Start Cycle | Name v | Value
— —(_) Derived Data Types %) Stop
é]- S Derived FB Types ~ @ Valve_closure_cmd |0
i @1 ALRM_DIA [ Tank Xigh saf([ g Valve opening cmd 0
| = Motor mm K ... -..J|| + @ Valve_opening_eror0
= Valve © Lim_valve_closure |0
= Variables & FB instances L —_—
I '@ Elementary variables | + @ Lim_valve_opening | |
i '_ _@ Derived variables i @ Run 0
| '~ <@ Derived IO variables 8 Open va.. FBI_33 I @ Tank_low_safety |0
| | — <3¢ Elementary FB instances I @ Tank_high_safety |0
j | — 4k Derived FB instances Valve T
=+ == Communication 9 Open_va.. ) Tank_low_level 0
|k = [ Networks — EN ENO |— ' -® Tank_high_level |1
=[] Routing Table 10 = Motor_run_cmd |0
é}- (] Program Open..  Valve...|—Valve_openfl| —O Tank_vol 9.2
- —{3) Tasks 1 Close_... —© Rate 0
/ £ MAST 1
El Valve... —Valve_closi|| ,—© Valve_flow 04
| = ) Sections I Close...  Valve... _ £
Pt i [+ =53 Tank_managerent 12 Close. v.. ~© Pump_rate o
bt | o= Diagnostis — e i m va. - Vaive_.. [—Vaive_open| |~ O Valve_closute_eftor 0
P ;' 3 Simulation 13 | - ® Contactor_return |1
°© - ) Valve_closure_t | 0s
i i '~ {3 application Lim_valve_closure—{ Lim_va.. ygye .. {— Valve clos r® =
| - — [_] SR Sections 14 - + © Valve_opening_t | 0s
i {7 Events o=
=+ ({3 Animation tables =
' [*] Screen Table |~ application|= Simulation |
i
N i
=
Transfer and execution of modifications in online mode...
Process successful: 0 Error(s), 0 Warning(s) ‘
I T <> /\__Import/Export /\ _UserErors /\ Find/Replace ~ 7~
[x:196,y:112] [ HMIReadWnte Mode  FQUAL[ [RUN [ NO UPLOADINFO [TGPIP:127.0.0.1 T~ GENERAT|QD [INS [
I

Project browser Information window
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Group folder creation:

=~ Start MatLab 2022
=~ Run
>> login_mapi <group_number>
If you don’t know your group number, just run
>> login_mapi
Find your group number in the list and enter it
This command creates your group folder with the following path (write it down):

C:\users2\mapi25\<group_number>

Save all your files and projects in your group folder
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Configuration:

In the Lab there are PLCs with two different processors: 1634 or

2634

In the Unity software be sure that the right processor is selected

(version 2.00 for both)

>~ Run Unity Pro XLS

= File &> New

Premium TSX P57 1634M (or 2634)

[ Show all versions

PLC
(" Modicon M580 Safety
(& Momentum Unity

Min.OS Version ~ Description

(= Premium
TSX H57 24M 03.10 57-2 Hot-Standby, 768Kb program with PCMCIA, USB, Unitelway
TSX H57 44M 03.10 57-4 Hot-Standby, 2Mb_program with PCMCIA, USB , Unitelway
TSX P57 0244M 03.10 57-0, 128Kb Program, CANopen
TSX P57 104M 03.10 57-1, 224Kb Program, Unitelway
TSX P57 154M 03.10 57-1, 224Kb Program, Fipio, Unitelway
TSX P57 204M 03.10 57-2, 768Kb Program, Unitelway
TSX P57 254M 03.10 768Kb Program, Fipio, Unitelway
TSX P57 2634M 03.10 57-2. 768Kb Program. Ethemet-TCP/IP. Unitelway
TSX P57 304M 03.10 57-3. 1.75Mb Program, Unitelway
TSX P57 354M 03.10 57-3. 1.75Mb Program, Fipio, Unitelway
TSX P57 3634M 03.10 57-3. 1.75Mb Program, Ethemet-TCP/IP. Unitelway
TSX P57 454M 03.10 57-4. 2Mb Program with PCMCIA, Fipio, USB, Unitelway
TSX P57 4634M 03.10 57-4, 2Mb Program with PCMCIA, Ethemet-TCP/IP, USB, Unitelway
TSX P57 554M 03.10 57-5. 7Mb Program with PCMCIA, Fipio, USB. Unitelway
TSX P57 5634M 03.10 57-5. 7Mb Program with PCMCIA, Ethemet-TCP/IP, USB, Unitelway
TSX P57 6634M 03.10 57-6. 7Mb Program with PCMCIA, Ethemet-TCP/IP, USB, Unitelway
TSX PS7CA 0244M 03.10 57-0. 128Kb Program, Config 110..220 VAC
TSX PS7CD 0244M 03.10 57-0. 128Kb Program, Config 24 VDC
TSX PCIS7 204M 03.10 57-2for PC, 768Kb Program, Unitelway
TSX PCIS7 354M 03.10 57-3for PC, 1.75Mb Program, Fipio, Unitelway
(" Quantum
Rack Description
TSXRKY 12EX EXTENDABLE 12 POSITION RACK
TSX RKY 4EX EXTENDABLE 4 POSITION RACK
TSXRKY 6 NON-EXTENDABLE 6 POSITION RACK
TSX RKY 6E EXTENDABLE 6 POSITION RACK
TSXRKY 6EX EXTENDABLE 6 POSITION RACK
TSXRKY 8 NON-EXTENDABLE 8 POSITION RACK

Project Settings
[ Settings File:

<default settings>

Cancel

Help
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= (Project browser) click
doubleclick

downgrade to version 2.00:

TSX P57 1634M 02.00

or 2634M 02.00

Ready

HMI R/W mode JelzZ[13

Unity Pro XLS : <No name>* - o X
File Edit View Services Tools Build PLC Debug Window Help
25| =) codmEOBuw N m B B
s «Q
a
Dxeus fo) o=
&, Project - Bus: 0 TSX P57 1634M 0310 v
J- 3, Configuration
&3, 0: XBus
&I, 0+ TSXRKY 68X
B ®): TSXPSY 2600M
@  0:TSXPS7 16344
T 1: TSXETY PORT
o2
o3
VR
(L, Derived Data Types
(2, Derived FB Types
A\, Variables & FB instances
@, Elementary Variables
@, Derived Variables
(@, Device DDT Variables
B, 10 Derived Variables
ik, Elementary FB Instances
&, Derived 78 Instances
(2, Motion
(21, Communication
A, Program
&), Tasks
(3, MAST
I Q Bents Y@ xes
x|
|
[{[<[>>\Build £ Impot/export ) Useremors ) FDTlogevent ) Search/Replace [
Ready [HMI RAW mode JelgZIN3 TCPIP:127.00.1 NOTBUILT
Unity Pro XLS : <No name>* - o X
File Edit View Services Tools Build PLC Debug Window Help
ac@ (=] S pEoBn Al m s JC AN
Fa Q
Tg sructratven 2 E= fo =
S, Project N Bus: 0 TSX P57 1634M 03.10 v
-3, Configuration TSX P57 0244M 0260 ~
& 88, 0: XBus TSX P57 0244M  02.90
n o TSX P57 0244M 03.00 o
&0, 0 : TSX RKY 66X TSX P57 0244M 03.10
B, () : TSXPSY 2600M TSXPS7 104M 02,00
5] v 0: TSXPS7 1634M TSX P57 104M 02.30
. TSX P57 104M 0260
I JiTKETrRORT TSX P57 104M 0230
v TSX P57 104M 03,00
o3 TSX P57 104M 0310
N TSX P57 154M 02.00
[, Derived Data Types TSX P57 154M 0230
. TSX P57 154M 0260
v Derived B Types TSX P57 154M 0290
{3y Variables & FB instances TSX P57 154M 03,00 o
@, Elementary Variables TSX P57 154M 0310
@, Derived Variables P57 1634M
@, Device DDT Variables
8, 10Derved varabes T Per oM D%
&, Elementary F8 Instances TSX P57 1634M 03.00
&, Derived FB Instances TSX P57 1634M 0310
(3, Motion TSX P57 204M 02.00
; c icati TSX P57 204M 02.30
(3, Communication TSX P57 204M 0260
{3y Program TSX P57 204M 02.90
B3, Tasks TSX P57 204M 03.00
i, MAST TSX P57 204M 0310
&89, Events I TSX P57 254M 02.00
S v T XBus TSX P57 254M_02.30 v
x|
o)
[{[<[>]>\Build { mport/expot } Useremors J FDTlogevent )  Search/Replace [
NOTBUILT

TCPIP:127.0.0.1
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PSY
® 2600M] 163

> connect power supply for the I/O modules

Configuration:

=~ doubleclick @

select

DEY 16D2 (discrete) or DMY 28FK (module 3)

+ Pro
File Edit View Services Tools Build PLC Debug Window Help
asH O ¢rd mEoBnna 0 m B& =
Fs « New Device X
[k ] R
%a Structural view Topological Address: 0.2 [ ‘AHE‘ ﬁ‘
— Cancel
{Q, Project
{3, Configuration Part Number Description ~ Help
& 7-’@, XD (=) Premium local drop
-, 0': TSX RKY 6EX & Anclog
4 EV () : TSXPS [ Communication
@[ 0: TSXPS7 & Courting
(= Discrete
TSX DEY 08D2 81 24 VDC SINK TR BLK
; TSX DEY 16A2 161 24 VAC TRBLK
ol TSX DEY 16A3 16148 VAC TRBLK
%V\:, x:ﬁ il TSX DEY 1684 161 110 120 VAC TRBLK
SR varobles & F‘;":" - tand] TSX DEY 1645 161 220 240 VAC TR BLK
S QY P TSX DEY 1602 161 24 VDC SINK TR BLK
k D:m V‘:na::s 3 TSX DEY 16D3 16148 VDC SINK BORN
B o vt TSX DEY 16FK 161 FAST 24 VDC SINK CONN
..' : ;\IIJI:NE y V;‘:H: TSX DEY 3202K 321 24 VDC SINK CONN
> Sementory £ ot TSX DEY 3203K 321 48 VDC SINK CONN
& Dertvod £ st TSX DEY 64D2K 641 24 VDC SINK CONN
. ﬁ;ﬁo - TSX DMY 28FK 161 24 VDC, 12Q 24 VDC
& L:" e scation TSX DMY 28RFK 161 24 VDC, 12Q REFLEX
i g pon TSX DSY 08R4D 8Q VDC RELAY TRBLK
5 ,J"“’Ta S TSX DSY 08R5 8Q 50 VA RELAY TR.BLK
' ﬂ@' o AT TSX DSY 08R5A 8 100 VA RELAY TR BLK
Ny ble’ms TSX DSY 0855 3Q TRIAC 48-240 VAC 2A
B QY Bvents TSX DSY 08T2 8 24 VDC 0.5A SRC TR.BLK
TSX DSY 08T22 8Q 24 VDC 2A SRC TR.BLK L
=l TSX DSY 08T31 80 48 VDC 1A SRC TR.BLK v
i |
[ <I>D»\Build { mpot/expot ), Useremors ), FDTlogevent )  Search/Replace [
Ready YT OFFLINE TCPIP:127.0.0.1 NOTBUILT
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Configuration:

=~ doubleclick @

select DSY 16T2 (discr(;te) or-DMY-08R5
B Unity Pro XLS : <No name>

O
File Edit View Services Tools Build PLC Debug Window Help
T ool T LR LY — ma =
Fs (2] New Device X
'Ea Structural view Topological Address: 0.4 ILI L ‘ = H & H & ‘
- Cancel
£, Project
{1, Configuration Part Number Description A Help
= ;@' ﬁm/x xRy e TSX DEY 16A3 16148 VAC TRBLK
B' () : TSXPS TSXDEY 16A4 161 110 120 VAC TR.BLK
o EV 0‘+SX p57 TSX DEY 16A5 161 220 240 VAC TR.BLK
1 Ev l:TSXETY TSXDEY 16D2 161 24 VDC SINK TR.BLK
BV ZZTSX DEY TSXDEY 16D3 161 48 VDC SINK BORN
0 v 3 ' TSXDEY 16FK 161 FAST 24 VDC SINK CONN
o4 TSXDEY 32D2K 321 24 VDC SINK CONN
L TSXDEY 32D3K 321 48 VDC SINK CONN
» % pertved ;’;zm’“ TSX DEY 64D2K 641 24 VDC SINK CONN
g @’ Variables & FB instance TSXDMY 28FK 16124 VDC, 12Q 24 VDC
F @, Elementary Variables TSX DMY 28RFK 161 24 VDC, 12Q REFLEX
@), Derived Variables TSX DSY 08R4D 8Q VDC RELAY TR.BLK
. X TSXDSY 08R5 8Q 50 VA RELAY TR.BLK
B, Device DOT Variabes TSX DSY 08R5A 8Q 100 VA RELAY TR.BLK
., 10 Derived Variables :
£ Elementary FB Instan TSX DSY 0855 8Q TRIAC 48-240 VAC 2A
4R, Derived FB Instances TSXDSY 08T2 8Q 24 VDC 0.5A SRC TR.BLK
C!/ Motion TSXDSY 08722 8Q 24 VDC 2A SRC TR.BLK
& E:!, Communication TSXDSY 08T31 8Q 48 VDC 1A SRC TR.BLK
‘; ) @’ Program . TSXDSY 16R5 16Q 50 VA RELAY TER.BLK
T & E3, Tasks TSXDSY 1654 16Q TRIAC 24-130 VAC 1A
& [:!’ MAST TSX DSY 1655 16Q TRIAC 48-240 VAC 1 A I
B 63, Events
- A - e .~ TSXDSY 16T3 16Q 48 VDC 0.25A TER.BLK
TSXDSY 32T2K 32Q 24 VDC 0.1ACONN -
x| TSXDSY 64T2K 64Q 24 VDC 0.1ACONN v
L]

[ <I>]»\Build £ Import/expot }, Useremors ) FDTlogevent J  Search/Replace [
Ready OFFLINE TCPIP:127.0.0.1 NOTBUILT
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PSY1m').. n‘ 21113 |4 "!
@ 2600M 1634M| PORT ’ ’ i l
L L
-
= doubleclick module @ select tab 1/0 objects

[select Implicits %l and %Q]
[update grid with]
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Configuration:

doubleclick @ ETY Port & Channel O: Function “ETH TCP IP” (close the window)

Unity Pro XLS : <No name>* - O X
File Edit View Services Tools Build PLC Debug Window Help
asd (=] S pEOBw M i M& =
te €
Project Browse % |
M.
%a Structural view 3] 0.1: TSKETY PORT EI@
2, Project ~ TSXETY PORT
()-{3, Configuration
&R, 01 XBus [] TSXETY PORT ]
&Il 0 TSXRKY 6EX O Channel 0
B (P): TSXPSY 2600M
[ [, 0 TSX P57 1634M
B 1:TSXETY PORT
M. 2: TSXDEY 16D2
VK]
B 4:TSXDSY 1672
[, Derived Data Types
[, Derived FB Types
-3, Variables & FB instances
@, Elementary Variables
@, Derived Variables
@, Device DDT Variables
B, 10 Derived Variables
i, Elementary FB Instances
&, Derived FB Instances
(3, Motion
&}, Communication R
-, Program =
e None - I
=] N, Events
Qupvents v T xBus |00 TSXP.. §30.1: TSXET..
x|
|
<] [»\Build { Impot/expot ) Useremors } FDTlogevent }  Search/Replace [
Ready HMI R/W mode JolZ2RII3 TCPIP:127.0.0.1 NOTBUILT




IST/ DEEC / MAPI

Run:

= File - Save

[be sure to save in your folder c:\users2\mapi25\<group number>]

== PLC menu select Simulation Mode

=~ PLC - Connect

>~ PLC - Transfer project to PLC

=~ PLC - Run

(accept “Rebuild”)

Unity Pro XLS : <No name>*
File Edit View Services Tools Build PLC Debug Window Help

‘ A 6 Disconnect

PR Structural view
Compare...

3 Project Transfer Project to PLC CtrlsL

&y Configuration
E’J _“"? S 24 Transfer Project from PLC
= 0: TSXRKY 6EX
B () : TsxPsy 26001
@B 0:Tsxps7ie3qu  SaveDatafrom PLCto File
X ETY PORT Restore Data from File to PLC
B 2:TsxDeY 1602
@3 Safe
B 4:TsXDsY 1612 Run
() Derived Data Types Init
(1 Derived FB Types
€ variables & FB instances
Elementary Variables
Derived Variables

Ctrl+K P

Ctrl+Shift+L

Ctrl+R

10 Derived Variables
Elementary F8 Instances

Update Init Values with Current Values.

3
{ 4
@ Device DDT Variables
|
8
&8

Derived FB Instances
] Motion
(] Communication Me
=) -

Project Backup...

[l inking...
Process succeeded : 0 Error(s) . 0 Warning(s)

L

|[HT<T7 T\ Rebuild All Project £ Import/expot ), Useremors ), FDTlogevent J,  Search/Repla

Transfers the current PC project into PLC

HMI R/W mode JEQUAL Il

Unity Pro XLS : <No name>*
File Edit View Services Tools Build PLC Debug Window Help

e ‘ O Connect

Set Address...

ﬁﬂ Standard Mode

Ctrl+K

ect Brows gn,. lation Mode
g Structural view - )

{3 Project Transfer Project to P
&y Configuration S
%@ 0:XBus ensie

[T

&l 02 TSXRKY 6EX

B (:Tsxesy2soof
0:TSX P57 1634M Save Lata iro
: TSXETY PORT
: TSX DEY 16D2

Hwn e

: TSX DSY 16T2
] Derived Data Types

(] Derived FB Types

-y Variables & FB instances
Elementary Variables
Derived Variables

Device DDT Variables

10 Derived Variables
Elementary FB Instances
Derived FB Instances

mh=gee

Project Backup...

] Motion
J(Z] Communication flemo s
£y Program T o

By Tasks
[ masT

By Events
—

|
‘@ X Bus ]_

—’f‘ Linking...
“Ilprocess succeeded : 0 Error(s]) , 0 Warning(s)

|[AT<I> 1Y\ Rebuild All Project /i Impot/export _}, Useremors

FDT log event )\ Sear

HMI R/W mode ffel3
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File

Animation table:

=~ (Project browser) Animation Tables - New

= Name (insert)

%10.2.0
%10.2.1

%Q0.4.0
%Q0.4.1

)

Unity Pro XLS : <No name>*
Edit View Services Tools Build PLC Debug Window Help

=] o O &

mB «Q

t Browser

%a Structural view

B 0:TSXPS57 1634M
i
n
iy

0
1
2:TSX DEY 16D2
3
4

: TSX DSY 16T2

) Derived Data Types
(] Derived FB Types
3 Variables & FB instances
@ Elementary Variables
@ Derived Variables
@ Device DDT Variables
B 10 Derived Variables
4 Elementary FB Instances
& Derived FB Instances
Motion
Communication
Program
£y Tasks
[ mast
-y Events

(L] Timer Events

() I/OEvents

@
R New Animation Table

[f, Documentation

oow

Unity Pro XLS: <Noname>+ - (Toble]

[ File Edit View Services Tools Build PLC Debug Window Help

=2
Q

g structural view

0:7TSXPS7 1634
1: TSKETY PORT
2: TSXDEY 1602
3
p

B
n
n

+TSKDSY 1672
Derived Data Types.
Derived /B Types
Variables & FB instances
Elementary Variables
Derived Varisbies
Device DOT Varisbes
10 Derived Variables
Eementary 75 Instances
Derived P8 nstances
Motion
Communication
Program
= QD Tesks

0 masT
G £y Bvens

() TerEvents

eoo
Wh=eee

ope

(5 1oEvents

&3 Animation Tables
Table

(1) Operator Screens

v T XB
HLinking...
Process succeeded : 0
<D\ Rebuild Al BPort " FDTlogevert )
Import
Creates a new animation table HMI R/W
e
- o X
_lslx
EEOBwwal ] e 0 &) | i oy | B
a
Modicaion | Foce ||| 0 1| i 2 7 |
N Name ol Value Type - Comment

Y| B _xew Tae

Lelx

[Linking

Process succeeded : 0 Error(s) , 0 Warning(s)

<[<>]"\Rebuild All Project

Ready

impot/empot ), Useremos J, FOTlogever ), Search/Aesace ]

E (UPLOAD INFO OK RIeLAFR O]

DMY 28FK
%10.3.0
%10.3.1

%Q0.3.16
%Q0.3.17
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Animation table:

= click Force
= right click variable, option Force, Values: FO F1 unforce
Unity Pro XLS : <No name>* - [Table] = O X
File Edit View Services Tools Build PLC Debug Window Help - & X
HEES BYB|(oo U AAE(B|& ] rs | BEOB B M| V]| % % | Q | @ ol a | B
lelamB Q-
Project Browser ﬂ
) Modification
"Ea Structural view
; 0:TSX P57 1634M ~ Name Commert
1:TSXETY PORT Ctrl+X
2: TSX DEY 16D2
3 - l Copy Ctrl+C
- 4:TSXDSY 16T2 Paste Ctrl+V
Derived Data Types
Derived FB Types Insert Ins
Variables & FB instances Delete Del
@ Elementary Variables
@ Derived Variables Delete All
@ Device DDT Variables Select All Chrl+ A
10 Derived Variables
-§& Elementary FB Instances Expand All -
-Jk Derived FB Instances Collapse R
Motion
Communication Display Format >
Program
6 Tasks Set >
a' 3 masT Force > Forceto 0
Events
() Timer Events Customize Columns... porceiol
-0 1/0Events Initialize Search Ctrl+U Initre
Animation Tables
Data Properties Ctrl+Enter
gperator Screens v @T Table l_ Properties Alt+Enter
HLinking... ~
“llprocess succeeded : 0 Error(s]) , 0 Warning(s)
v
Rebuild All Project /i Impott/expot ), Useremors ) FDTlogevent ),  Search/Replace /[

Ready HMI R/W mode JEQUAL (EE NI TCPIP:127.0.0.1 MEM JBUILT
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Unity Pro XLS: <No name>* - [Table]
File Edit View Services Tools Build PLC Debug Window Help

First Ladder program:

=~ Program - Tasks - MAST - Sections (right click)

“New section”

name: my_tst

New

General

Name:

"jaiﬂ:-sc‘ o rﬁﬂ"v‘ﬁ%ﬁ“éa ‘V".”'t‘fﬁé
s EMB Q-
Project Browser n
. Modification
%a Structural view
Name
B 1:TSXEI’YPORT ~ g
B 2:TSXDEY 16D2 Mk & -]
i3 @ %Q0.
-

] Derived Data Types
() Derived FB Types

Derived Variables

“wEQQee

] Motion
-] Communication
3 Program
B Ey Tasks
[ Y MAST

o

m-F
bl o

Device DDT Variables

10 Derived Variables
Elementary FB Instances
Derived FB Instances

E 4:TSXDSY 16T2

(Y Variables & FB instances
Elementary Variables

0 s I

By Events

¥l

I

Process succeeded : 0 E

woe[) TimerEvent  IMport..
i (7] 1/O Events -
= | ion Tables -
H Tabl -
i ~— @ e ~ Add User Directory ...
Add Hyperlink ...
Al inking...
O] J Zoo

<>\ Rebuild Al

]

Create a new section

language: LD

Localization Condition Comment

my_tst

Language:

5l

ST
IL
FBD
SFC

Protection:

None

Cancel Apply

Help

HMI R/W modef
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X3 File Edit View Services Tools Build PLC Debug Window Help

B8 mse|o pap 0 s s pEoBBeMa om0 W 8 %

TFEPEN OO O RGO — | oo (B D e R R s < &
N 2
First Ladder program: A RN R R
?a Structural view
B 1:TSXETYPORT " 1 { f {}
B 2:TsxDeY 162 — : . - . . . ) : ;
# 3 2
Ed't H d t B 4:TsxDsy 1612 —
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@ Elementary Variables General ' Comment
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§ Derived FB Instances
(] Motion
0/'0 2 3 0 & Li] Communication
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S £, MAST Cancel Apply Help
I I { =&y Sections - - -
\ (1 SR Sections
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iy Animation Tables
‘ o o 1@ v T XBus I Table  o| my_tst:[M l
X[} inking... "
2 Process succeeded : 0 Error(s) , 0 Warning(s)
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(add to the animation table %10.2.3 and %q0.4.3)

=~ PLC - Connect (if not connected)
= PLC - Transfer project to PLC
" PLC & Run

== Animation table - (right click) %i02.3 Forceto 1
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new Ladder program:

= (Editor window) enter

%i0.2.3 %i0.2.5 %0q0.4.3
| | | | ( )
I 1 I 1 \ /
%i0.2.4
| |
I 1

(test it)

What is the logic table?
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Lab hardware:

e PLCTSX Premium P57 in two different configurations: 1634 and 2634

.« PC

* connection between PLC and PC uses a R$485 cable linked to the PC serial port

 Lab Panel with:

* Power supply for the I/O modules

a 2-position switch (On/Off): On > bit2=1
a 3-position switch (left/middle/right): left > bit 0 =1, right > bit1=1
a 12-key 4x3 keyboard (see more next)

a buzzer (output bit 0 =1) . GO Y%) R’d
reen elow

a red led (output bit 1 = 1) Led Led Led
a yellow led (output bit 2 =1)
a green led (output bit 3 =1)
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Setup with one input and one output modules
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PLC testing:
= connect PLC (standard mode)

= connect power supply for the I/O modules

>~ change the program to

%i0.2.2
| |

%q0.4.0
( )

| \ /

=~ PLC menu select Standard Mode

=~ PLC = Set address: Media - UNTLWO1

Address = SYS

=~ PLC - Connect

>~ PLC - Transfer project to PLC

=~ PLC - Run

File Edit View Services Tools Build PLC Debug Window Help
asHd pag oy s eEaBa e
e MB |G
Project Browser x|
'EE Structural view
3 Project ~
-y Configuration
) 5@ 0:XBus
= [I0 0:TSXRKY 6EX
(P) : TSX PSY 2600M
@ 0:TSXPS7 1634M Set Address ? X
B 1iTsxemveoRT v PLC Simulator
M 2:TSxDEY 1602 Bandwidth...
'E 3 Address Address
4:TSXDSY 16T2 Test Connec! tion
2 Derived Data Types [svs V| @ [127.001 V| @
[ Derived F Types Media Media
=l-+{y Variables & FB instances
@ Hementary Variables [Use) ]  [tcee o] | 0K
@ Derived Variabl MBPLUSOT
@ Device DDT Variables MBPLUS02 Communical tion Parameters Cancel
B 10 Derived Variabl 'TAEFRPBUSN o
& Elementary FB Instances f download G
§ Derived FB Instances USB |
L1 Motio
(] Communica tion
&y Program
o £y Tasks
& masT
-y Sections v

Lo

Re:

Process succeeded : 0 Error(s]) , 0 Warning(s)

Y Build ChangesA Import/export )\ User emors )\ FDT log event )\ Search/Replace

ady

HMI R/W mode

(guess what this program does)
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PLC testing:

>~ change the program to

%i0.2.0 %i0.2.2 %0q0.4.1
| | | | ( )
I 1 I 1 \ /
%i0.2.1

>~ PLC - Transfer project to PLC

=~ PLC - Run

(guess what this program does)
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Lab keyboard:

' 0b%
' 0b%
' 0b%

output bits
Pl
4 5 6

%i024 B =4 EIIEA I L
%i0.2.5 ﬁ PR S 4 R A SRA,
%i0.2.6 a DI 4 MR A M4
%i02.7 & —7 % %%

In order to identify that a key has been pressed, first we have to energize each one of the keyboard columns
through the output bits 4 to 6, and then read the input bits 4 to 7

For instance, if %q0.4.4 is set to 1 (and both %q0.4.5 and %q0.4.6 are zero) and %10.2.6 is 1, then
key “7” 1s pressed
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Data Logger
Procedure to test the program:

- download the zip file data_log up13.zip by running >> get_files logger using Matlab
(also available at http://users.isr.ist.utl.pt/~jag/course_utils/plc_log/data_log up13.zip)

- Decompress the downloaded zip file to your group folder (extract, not double click)

- thezip file contains already one log file "data_log3_tmp.dtx"

- Using Matlab change dir to your group folder and run: >> mem_dump_load tst and observe the produced

plots
3 Figure - X Figure 202 — m] X
File Edit View Inset Tools Desktop Window Help "‘ File Edit View Inset Tools Desktop Window Help N
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http://users.isr.ist.utl.pt/~jag/course_utils/plc_log/data_log_up13.zip
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Data Logger (cont)

Procedure to test the program:

- Using Unity Pro, open the file data_log3.stu, transfer the code to the PLC simulator, and run it.

- Double-click on section ‘tst_data_log’ and try to interpret the code

- Set variable %m92 to 1 to start the log
process

- Check value of variable %mw96

- Wait until %mw96 = 20

- using Unity Pro, export the memory to a
file, PLC -> "Save data from PLC to file".
Save data into the file "data_log3_tmp.dtx”
(overwrite it) in your group folder.

if %m93 then
(* log changes on inputs %i0.2.0 ..
mem_ log_inputs () ;

end if;

SN RSV )

if %m9%2 then
(* log changes on memories %ml00 ..
mem log mem() ;

end if;

$mllS *)

(* test buffer full and place this info in %mS91 *)
if %mw96 >= 2*MOD(¥MW99, 1000) then

$m91 := 1;
else

$m91 := 0;
end_ifd

(* delete logged data *)

if %m90 then
Fmw97 := 0;
(* reset will be done in the next call to mem log mem()
$m90 := 0; -

end if;

*)
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Data Logger (cont)
Procedure to test the program:
- Within Matlab run again: >> mem_dump_load_tst and observe the new plots
- Reset the log memory by setting the adequate variable

- Start a new log process and observe the changes in the produced plots
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Data Logger (cont)
Procedure to test the program:
- connect PLC
- connect power supply for the I/0O modules
- change to standard mode ...

- Double-click on section ‘square_wave’ and try to
interpret the code

- Reset counter %m90 to O
- Set variable %m97 to 1

- Reset the log memory

- Start a new log process and observe the changes
in the produced plots
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Data Logger (cont)
- Solve item B3 using the PLC

Use the two switches in Lab panel to make a sequence of states 00, 01, 11, 10, 00, 01, 11, 10, 00, each one
taking about a couple of seconds. Make a data log (plot) showing each state of the sequence.

@ F qure 2 O X [ 4] Figure 202 i (] X
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