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LRX D01

WARNING!

Carefully read the manual before the installation or use. A
This equipment is to be installed by qualified personnel, complying to current standards, to avoid

damages or safety hazards.

Before any maintenance operation on the device, remove all the voltages from measuring and supply inputs and short-
circuit the CT input terminals.

The cannot be held r ible for electrical safety in case of improper use of the equipment.

Products illustrated herein are subject to alteration and changes without prior notice. Technical data and descriptions
in the documentation are accurate, to the best of our knowledge, but no liabilities for errors, omissions or
contingencies arising there from are accepted.

A circuit breaker must be included in the electrical installation of the building. It must be installed close by the

ATTI

USER'S MANUAL OF MICRO PLC LRD...

ENZIONE!

Leggere attentamente il manuale prima dell'utilizzo e I'installazione.

Questi apparecchi devono essere installati da personale qualificato, nel rispetto delle vigenti normative

impiantistiche, allo scopo di evitare danni a persone o cose.

Prima di qualsiasi intervento sullo strumento, togliere tensione dagli ingressi di misura e di alimentazione e
cortocircuitare i trasformatori di corrente.

Il costruttore non si assume responsabilita in merito alla sicurezza elettrica in caso di utilizzo improprio del dispositivo.
| prodotti descritti in questo documento sono suscettibili in qualsiasi momento di evoluzioni o di modifiche. Le
descrizioni ed i dati a catalogo non possono pertanto avere alcun valore contrattuale.

Un interruttore o disgiuntore va compreso nell'impianto elettrico dell'edificio. Esso deve trovarsi in stretta vicinanza
dell'apparecchio ed essere facilmente raggiungibile da parte dell'operatore. Deve essere marchiato come il dispositivo
di interruzione dell’apparecchio: IEC/ EN 61010-1 § 6.11.2.

Pulire 'apparecchio con panno morbido, non usare prodotti abrasivi, detergenti liquidi o solventi.

ATTENTION !

equipment and within easy reach of the operator. It must be marked as the disconnecting device of the equipment:
Lire attentivement le manuel avant toute utilisation et installation.
Ces appareils doivent étre installés par un personnel qualifié, conformément aux normes en vigueur en

IEC /EN 61010-1 § 6.11.2.

Clean the device with a soft dry cloth; do not use abrasives, liquid detergents or solvents.

matiére d'installations, afin d'éviter de causer des dommages a des personnes ou choses.

Avant toute intervention sur I'instrument, mettre les entrées de mesure et d'alimentation hors tension et court-circuiter
les transformateurs de courant.

Le constructeur n'assume aucune responsabilité quant a la sécurité électrique en cas d'utilisation impropre du
dispositif.

Les produits décrits dans ce document sont susceptibles d'évoluer ou de subir des modifications a n'importe quel
moment. Les descriptions et caractéristiques techniques du catalogue ne peuvent donc avoir aucune valeur
contractuelle.

Un interrupteur ou disjoncteur doit étre inclus dans I'installation électrique du batiment. Celui-ci doit se trouver tout
pres de I'appareil et I'opérateur doit pouvoir y accéder facilement. II doit étre marqué comme le dispositif

d'interruption de I'appareil : IEC/ EN 61010-1 § 6.11.2.
Nettoyer I'appareil avec un chiffon doux, ne pas utiliser de produits abrasifs, détergents liquides ou solvants.

UWAGA!

Przed uzyciem i instalacjg urzadzenia nalezy uwaznie przeczyta¢ niniejsza instrukcje. /'\
W celu uniknigcia obrazen 0s6b lub uszkodzenia mienia tego typu urzadzenia musza by i =
wykwalifikowany personel, zgodnie z obowiazujacymi przepisami.

Przed rozpoczgciem jakichkolwiek prac na urzadzeniu nalezy odiaczy¢ napiecie od wej$¢ pomiarowych i zasilania oraz zewrze¢
zaciski przekfadnika pradowego.

Producent nie przyjmuje na siebie odpowiedzialnosci za bezpieczenstwo elekiryczne w przypadku niewtasciwego uzytkowania
urzadzenia.

Produkty opisane w niniejszym dokumencie moga by¢ w kazdej chwili udoskonalone lub zmodyfikowane. Opisy oraz dane
katalogowe nie moga mie¢ w zwiazku z tym zadnej wartosci umownej.

W instalacji elektrycznej budynku nalezy uwzglednié przetacznik lub wytacznik at y. Powinien on znaj ¢ sigw
bliskim sasiedztwie urzadzenia i by¢ fatwo osiggalny przez operatora. Musi by¢ oznaczony jako urzadzenie stuzace do
wylgczania urzadzenia: IEC/ EN 61010-1 § 6.11.2.

Urzadzenie nalezy czy$ci¢ migkkq szmatka, nie stosowaé $rodkow $ciemych, ptynnych detergentow lub rozpuszczalnikow.

przez
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HTUNG!

Dieses Handbuch vor Gebrauch und Installation aufmerksam lesen. A
Zur Vermeidung von Personen- und Sachschaden diirfen diese Gerate nur von qualifiziertem

Fachpersonal und unter Befolgung der einschlégigen Vorschriften installiert werden.

Vor jedem Eingriff am Instrument die ufuhr zu den M trennen und die Stromwandler
kurzschlieBen.

Bei zweckwidrigem Gebrauch der Vorrichtung ibernimmt der Hersteller keine Haftung fiir die elektrische Sicherheit.
Die in dieser Broschiire beschriebenen Produkte konnen jederzeit weiterentwickelt und gedndert werden. Die im
Katalog enthaltenen Beschreibungen und Daten sind daher unverbindlich und ohne Gewéhr.

In die elektrische Anlage des Gebdudes ist ein Ausschalter oder Trennschalter einzubauen. Dieser muss sich in
unmittelbarer Nahe des Geréts befinden und vom Bediener leicht zugénglich sein. Er muss als Trennvorrichtung fiir das
Gerat gekennzeichnet sein: IEC/ EN 61010-1 § 6.11.2.
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AD

VERTENCIA

Das Gerat mit einem weichen Tuch reinigen, keine Scheuermittel, Fliissigreiniger oder Lésungsmittel verwenden.
Leer atentamente el manual antes de instalar y utilizar el regulador.
Este dispositivo debe ser instalado por personal cualificado conforme a la normativa de instalacion

vigente a fin de evitar dafios personales o materiales.

Antes de realizar cualquier operacion en el dispositivo, desconectar la corriente de las entradas de alimentacion y
medida, y cortocircuitar los transformadores de corriente.

El fabricante no se responsabilizaré de la seguridad eléctrica en caso de que el dispositivo no se utilice de forma
adecuada.

Los productos descritos en este documento se pueden actualizar o modificar en cualquier momento. Por consiguiente,
las descripciones y los datos técnicos aqui contenidos no tienen valor contractual.

La instalacion eléctrica del edificio debe disponer de un interruptor o disyuntor. Este debe encontrarse cerca del
dispositivo, en un lugar al que el usuario pueda acceder con facilidad. Ademds, debe Ilevar el mismo marcado que el

interruptor del dispositivo (IEC/ EN 61010-1 § 6.11.2).
Limpiar el dispositivo con un trapo suave; no utilizar productos abrasivos, detergentes liquidos ni disolventes.

MPEAYNPEXAEHUE!

Tpexze Yem MpUCTyNaTh K MOKTAXY N KCTINyaTaLy YCTPOVICTBA, BHUMATENbHO 03HAKOMBTECh C OfiepXaHeM
HACTOALLEr0 PyKOBOACTBA.

Bo n3bexanue TpaBM Unu MaTepuanbHoro yiuepta MOHTaX OMKeH
B COOTBETCTBUY C J€/CTBYIOL|MMI HODMATUBAMM.

Mepen nposezieHreM niobbix pabot no TexHuyeckoMy obenyxvBaHIio YCTpoiicTea HeobXoAMMO 06ECTOUMTb BCe
M3VMEPUTENbHbIE U MUTal0LIME BXOTHbIE KOHTAKTbI, @ Taloke 3aMKHYTb HaKOPOTKO BXO/HbIE KOHTAKTbI TpaHcgopmaTopa Toka (TT).
e He HeceT 0CTb 32 0BecneveHme anekTpoBe3onacHoCTi B crly4ae HeHafnexallero UCTonb3osaHius
ycTporicTea.

V13nennsi, onucaHHble B HACTOSILEM [JOKYMEHTE, B M0G0/ MOMEHT MOTYT MOJBEPTHYTLCS MaMEHEHMSIM 1A
YCOBEPLLEHCTBOBAHHSIM. [03TOMY KaTanoXHble AaHHbIE 1 ONVCAHHS He MOTYT paceMaTpuBaTCst Kak AE/ICTBUTENbHbIE C TOUKH
3PEHN KOHTPAKTOB

OreKTpuYeckas CeTb 3jaHNs JOMKHA BbiTb OCHaLLIEHa aBTOMATUYECKUM BbIKITioUaTeNeM, KOTOpbIVi JOMKeH BbiTb pacnonioxe

IR H @ F AT HE ; IEC/EN 610101 §6.11.2.

WEAEENTHRMSRE  ONEATER. RARLEN.
BaHHbIM NEPCOHANOM

TbCA TONbKO

863K 060pyS0BaHMS B Ny Z0cTyna oneparopa. Kinit I0MKeH BbiTb np Kak
LLige yCTPOicTBO 06! : IEC /EN 61010-1 § 6.11.2.
OUHCTKY YCTPOVICTBA MPOUBOAUTS C MIOMOLLbHO MSITKO/! CyX0Wt TKaHu, Gea iy I X OB, KNZKIX

MOIOLLYX CPEZCTB UMM pacTBopUTEneit.

UPOZORNENi

Navod se pozomné proctéte, nez zacnete regulétor instalovat a pouzivat. A
Tato zafizeni smi instalovat kvalifikovani pracovnici v souladu s platnymi piedpisy a normami pro predchazeni

(razli osob ¢i poskozeni véci.

Pred jakymkoli zasahem do pfistroje odpojte méfici a napajeci vstupy od napéti a zkratujte transformatory proudu.

V/yrobce nenese odpovédnost za elekirickou bezpecnost v pipadé nevhodného pouzivani regulatoru.

\/yrobky popsané v tomto dokumentu mohou kdykoli projit Gpravami &i dal$im vyvojem. Popisy a Udaje uvedené v katalogu
nemaji proto zZadnou smluvni hodnotu.

Spinac ¢i odpojovac je nutno zabudovat do elektrického rozvodu v budoveé. Museji byt nainstalované v tésné blizkosti pristroje a
snadno dostupné pracovniku obsluhy. Je nutno ho oznacit jako vypinaci zafizen pfistroje: IEC/ EN 61010-1 § 6.11.2.

Pristroj cistéte mékkou utérkou, nepouzivejte abrazivni produkty, tekuta Cistidla ¢i rozpoustédla.

DIkl

KAT!

Montaj ve kullanimdan énce bu el kitabini dikkatlice okuyunuz. A
Bu aparatlar kigilere veya nesnelere zarar verme ihtimaline karg! yirirlikte olan sistem kurma normlarina gore

kalifiye personel tarafindan monte edilmelidirler

Aparata (cihaz) herhangi bir miidahalede bulunmadan dnce dlgiim girislerindeki gerilimi kesip akim transformatorlerinede kisa
devre yaptirniz.

Uretici aparatin hatall kt 1 glivenlige ait kabul etmez.

Bu dokiimanda tarif edilen driinler her an evrimlere veya degisimlere agiktir. Bu sebeple katalogdaki tarif ve degerler herhangi bir
baglayici degeri haiz degildir.

Binanin elekirik sisteminde bir anahtar veya salter bulunmalidir. Bu anahtar veya salter operatdriin kolaylikla ulagabilecegi yakin
bir yerde olmalidir. Aparati (cihaz) devreden gikartma gorevi yapan bu anahtar veya salterin markasi: [EC/ EN 61010-1 § 6.11.2.
Aparati (cihaz) sivi deterjan veya solvent kullanarak yumusak bir bez ile siliniz asindirici temizlik triinleri kullanmayiniz.

AVERTIZARE!

Citifi cu atentie manualul inainte de instalare sau utilizare. A
Acest echipament va fi instalat de personal calificat, in conformitate cu standardele actuale, pentru a evita

deteriordri sau pericolele.

Inainte de efectuarea oricarei operatjuni de intretinere asupra dispozitivului, indepartati toate tensiunile de la intrarile de
masurare si de alimentare si scurtcircuitati bornele de intrare CT.

Producatorul nu poate fi considerat responsabil pentru siguranta electrica in caz de utilizare incorecté a echipamentului.
Produsele ilustrate in prezentul sunt supuse modificérilor si schimbarilor fara notificare anterioara. Datele tehnice si descrierile
din documentatie sunt precise, in masura cunostintelor noastre, dar nu se accepta nicio raspundere pentru erorile, omiterile sau
evenimentele neprevazute care apar ca urmare a acestora.

Trebuie inclus un disjunctor in instalatia electrica a cladirii. Acesta trebuie instalat aproape de echipament si intr-o zona ugor
accesibila operatorului. Acesta trebuie marcat ca fiind dispozitivul de deconectare al echipamentului: [EC/EN 61010-1 § 6.11.2.

Curatati instrumentul cu un material textil moale si uscat; nu utilizai substante abrazive, detergent lichizi sau solventj
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This user's manual has been modified to include the description, wiring and programming of base module LRD20R D012 and PC USB - LRD

connection cable LRX CO3.

These modules can be used only with LRD... micro PLC with firmware =3.0 and programming software LRXSW revision level =3.

-JLovato
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CHAPTER 1: GETTING STARTED

The LRD micro PLC is an electronic device. For safety reasons, carefully read and follow the paragraphs with "WARNING" or "CAUTION" symbols.
They are important safety precautions to be aware of while transporting, installing, operating, or examining the LRD controller.

A WARNING: Personal injury may result from improper operation.
A CAUTION: The LRD may be damaged by improper operation.

PRECAUTION FOR INSTALLATION

Compliance with the installation instructions and the user manual is absolutely necessary. Failure to comply could lead to improper
operation, equipment damage or in extreme cases even death, serious body injury or considerable damage to property.

When installing the open-board models, insure that no wiring or foreign materials can fall into the exposed circuits and components.
Damage to equipment, fire, or considerable damage to property could result.

A Always switch off power before you wire, connect, install, or remove any module.
The wiring for the LRD is open and exposed. For the open-board models, all electrical components are exposed. For this reason, it is
recommended the LRD be installed in an enclosure or cabinet to prevent accidental contact or exposure to the electrical circuits and
components.
Never install the product in an environment beyond the limits specified in this user manual such as high temperature, humidity, dust,

corrosive gas, vibration, etc.

PRECAUTION FOR WIRING

A Improper wiring and installation could lead to death, serious body injury or considerable damage to property.

A The LRD should only be installed and wired by properly experienced and certified personnel.

A Make sure the wiring of the LRD meets all applicable regulations and codes including local and national standards and codes.
A Be sure to properly size cables for the required current rating.

A Always separate AC wiring, DC wiring with high-frequency switching cycles, and low-voltage signal wiring.

PRECAUTION FOR OPERATION

To insure safety with the application of the LRD, complete functional and safety testing must be conducted. Only run the LRD after all
testing and confirmed safe and proper operation is complete. Any potential faults in the application should be included in

the testing. Failure to do so could lead to improper operation, equipment damage or in extreme cases even death, serious body injury
or considerable damage to property.

When the power is on, never contact the terminals, exposed conductors or electrical components. Failure to comply could lead to
improper operation, equipment damage or in extreme cases even death, serious body injury or considerable damage to property.

It is strongly recommended to add safety protection such as an emergency stop and external interlock circuit in case the LRD relay
operation must be shut down immediately.

EXAMINATION BEFORE INSTALLATION

Every LRD has been fully tested and examined before shipment. Carry out the following examination procedures after unpacking your LRD micro

PLC.

— Check to see if the model number of the LRD matches the model number that you ordered.

— Check to see whether any damage occurred to the LRD during shipment. Do not connect the LRD to the power supply if there is any sign of
damage.

Contact Customer Service (Tel. +39 035 4282422 - email: service@LovatoElectric.com) if you find any abnormal conditions as mentioned above.

ENVIRONMENTAL PRECAUTIONS

The installation site of the LRD is very important. It relates directly to the functionality and the life span of your LRD. Carefully choose an
installation site that meets the following requirements:

— Mount the unit vertically

— Environment temperature: -20°C...55°C (-4°F...131°F)

— Avoid placing LRD close to any heating equipment

— Avoid dripping water, condensation, or humid environment

— Avoid direct sunlight

— Avoid oil, grease, and gas

— Avoid contact with corrosive gases and liquids

— Prevent foreign dust, flecks, or metal shavings from contacting the LRD

— Avoid electric-magnetic interference (soldering or power machinery)

— Avoid excessive vibration; if vibration cannot be avoided, anti-vibration mounts should be installed to maintain system equilibrium.

DISCLAIM OF LIABILITY

We have reviewed the contents of this publication to ensure consistency with the hardware and software described. Since variance cannot be
precluded entirely, we cannot guarantee full consistency. However, the information in this publication is reviewed regularly and any necessary
corrections are included in subsequent editions.

.JLovato
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LRD - MODEL IDENTIFICATION

N I e Y A 0 e N A O
I
a

a. LR

08

[]

.

L] l
b c

= Programmable relay series LR...

=> Base module with display
=> Expansion module

= Base module, 6 digital inputs + 4 digital outputs

=> Base module, 8 digital inputs @ + 4 digital outputs
=> Base module, 12 digital inputs & + 8 digital outputs
=> Expansion module, 2 analog outputs

=> Expansion module, 4 analog outputs

=> Expansion module, 4 digital inputs + 4 digital outputs

P00 = MODBUS communication module

d. A = Analog type of inputs or outputs
P = PT100 sensor inputs
R = Digital relay outputs
T = Digital transistor outputs

e. A024 = Supply voltage 24VAC
A240 = Supply voltage 100...240VAC
D012 = Supply voltage 12VDC
D024 = Supply voltage 24VDC

@ The D012/D024 version is equipped with 2 digital inputs that can be used as 0...10VDC analog type.
® The D012/D024 version is equipped with 4 digital inputs that can be used as 0....10VDC analog type.

CODE COMPQSITION FOR LRD PROGRAMMABLE RELAY ACCESSORIES

[]
|

I e
|| |

a b

a. LRX => LRD micro PLC accessory

b. C00 = Connecting cable for PC RS232 <> LRD base module
C03 = Connecting cable for PC USB <> LRD base module
D00 = User's manual Italian edition (paper)

D01 = User's manual English edition (paper)

D02 = User's manual Spanish edition (paper)

D03 = User's manual French edition (paper)

MO0 = Program backup memory

SW = Programming and supervision software (CD-ROM)

QUICK START SETUP

This section is a simple 5-step guide to connecting, programming and operating your new LRD. This is not intended to be the complete
instructions for programming and installation of your system. Many steps refer to other sections in the manual for more detailed information.

INSTALL LRXSW SOFTWARE

Install the LRXSW software from CD. For eventual upgrades, contact Customer Service (Tel. +39 035-4282422,
email: service@LovatoElectric.com)

& Setup — LRD Client

=

Welcome to the LRD Client Setup
Wizard
This will install LRD Client 2.9.090417 on your computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[ “Newt> | | Cancel
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CONNECT POWER TO LRD MICRO PLC
Connect power to the LRD using the below wiring diagrams for AC or DC supply for the applicable modules. See “Chapter 2: Installation” for
complete wiring and installation instructions.
L 12VDC +
— 24VD
24VAC — ¢ —
100..240VAC x
50/60Hz | | | |
N i - |
T ro- '
2@ | 1% |
VAT | VDC !
: |
|
| |
- '=~—~-Jr"”' q_h_,___ﬁl
CONNECT PROGRAMMING CABLE LRXCO0/LRXC03
Remove the plastic connector cover from the LRD using a flathead screwdriver as shown in the figure below. Insert the plastic connector end of
the programming cable into the LRD unit as shown in the figure below. Connect the opposite end of the cable to an RS232 or USB port on the
computer, depending on the cable used.
2aoc [ nv_l;Cn
&
B@A Upload
] I M Download
PC ol
N RS232 PC { { % @
T - N RB WG A A \ v T - M RB WG 6A A
Q0 00000000 | sw Q0 20000000 |
LRXC00 HEF T N [[mmesecceccccccccccceee
q <<b§l
\I \] 01—y B@A
o PR R ERE — =]
PC ZWOC T mpuexoC 010
USB L ] B N e g
)
k@d Upload
M Download
LRX C03
ESTABLISH COMMUNICATION
a. Open the LRXSW software and select “New Ladder Document” as shown below.
LED Client
.JLovato
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b. Select “Operation/Link Com Port...”

as shown below.

c. Select the correct Com Port number where the programming cable is connected to the computer then press the “Link” button.
.x |

(" COMS PORT
" COM2 PORT ( COM& PORT
" COM3 PORT ( COM7 PORT

" COM4 PORT (" COMS8 PORT
| Link | gnﬁnk| Close |

d. The LRXSW will then begin to detect the connected LRD micro PLC to complete its connection.

WRITE SIMPLE PROGRAM

a. Write a simple one rung program by clicking on the leftmost cell at line 001 of the programming grid, then click on the “M” contact icon on
the ladder toolbar, as shown below. Select MO1 and press the OK button. See Chapter 4: Ladder Programming instructions for complete
instruction set definitions.

I T CEOENOENC)

Coil Contact: Capacicy: 1200 fres space PC Mode: A

Symbol:

#*:Used
1:1234567894ABC

z:1234
X:1234667894BC
Q:12345678 P:1

z le n IPRILS
Y:123456789ABC

Internal auxiliary relay

M:123456789ABCDEF . n [Tl oi-or
T:123456789ABCDEF L. Contact Type
C:123456789ABCDEF L. wsw B - smwr BB

1123456789ABCDEF L)

G:123456789ABCDEF .| | 0K I Cancel |

H:123d56789ABCDEF L. o
L:12345678
D: © 008

o i
EEIEB  4Fr0 ol dio b0 F S S S BB BEIFE E[IE““E@
{DNET. gen _v.u-:v.r" Status:Stop 'OFFLINE | Model LRD-Z0VT-D o

Note: If the ladder toolbar is not visible at the bottom of the screen, select View>>Ladder Toolbar from the menu to enable.
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b. Use the “A” key on your keyboard (or the “A” icon on the ladder toolbar) to draw the horizontal circuit line from the M contact to the right
most cell, as shown below.

% LAD Verszion:

Eile Edit Operation Yiew Help

EIELC) FHrEFEul cERE@E® 5 a

Coil /Contact: Capacity: 1197 irsg space PC Hode: A

Symbol:

*:Used °°1< d'L

I1:123456789ABC

Z:1234 002
X:1234567894ABC
Q:12345678 P:1 003
¥:123456789ABC
M:123456T89ABCDEF L) 004
*
T:123456789ABCDEF ..
C:123456780ABCDEF ) -
R:123456789ABCDEF L.l
008
G:123456TE9ABCDEF L)
H:1234567T80ABCDEF ) i
L:12345678
D: 0 008
m L
< »
Ak H4E B b0l 4F0 dFol ikl HFo dFo hEro! HEko] g@@k&i&@%ﬂﬁﬁi&&&ﬁ B
J0NET gen Yar Ver:x. x| Status:Stop OFFLINE Bodel LRD-20VT-D D01 y.
c. Select the “Q” coil icon from the ladder toolbar and drop it on the right most cells. Select Q01 from the dialog and press OK as shown below.
See Chapter 4: Ladder Programming instructions for complete instruction set definitions.
GIRNEIEL . contoctrcon
I tact: PC Moda: A
Syabal: (] |¥ |n In It e Al
*:Used Select Coil Wo. Dutput Type
1:123456780ABC @ <[ " Reset
" Sec (" P
2:1234
X:1234567894BC
Q:12345678 P:1
Y:123456789ABC
N:1234567B9ABCDEF L
*
T:123456TBOABCDEF L)
d. Test the simple program. From the Operation menu, select the Write function and write the program to the connected LRD micro PLC as
shown below.
File Edit m View Help
E Moni tor E
f———— Simulator
Coil/Cont] i stor Control
Symbol: - —
Fun CtrliR
*:Used ¥ Stop Ctrl+T
I1:12345¢
Pause trl4y
£2:1234 Buit CtrltQ
X:12345¢  Read
T
Q:12345¢ gre ger.
*
Analog Set...
Y:12345¢ Pesswied ..
. Language
x: 1234551 Module System Set. ..
T:12345¢ Link Com Port...
.JLovato ?
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e. Select the RUN icon from the toolbar, and select “No” when the pop-up message asks “Do you want to read program from module?”, as
shown below.

ELGRIEEEEICEEC) O

Capacity 1196 fras space

El
ont
*:Used o1 —| ll-

1:123456789ABC

Z:1234 002
X:123456789ABC
Q:12345678 P:1 003
*
Y:123456789ABC
M:123456789ABCDEF ..l
*
Do you want to read progras from Module 7
T:123456789ABCDEF ..J
b
C:123456789ABCDEF L 22
R:123456789ABCDEF ..
006
G:123456789ABCDEF ..l
H:123456 T89ABCDEF ..
007
L:12345678
D: O 008
. On the Input Status dialog, click on M01 to activate the contact MO1 which will turn ON the Output Q01 as shown below. The highlighted
circuit will show active and the first Output (Q01) on the connected LRD will be ON. See Chapter 3: Programming Tools for more detailed
software information.
ECH=IN
Coil Contact: Capacity: 1196 frss space
Symbol: m|“' Qo1
#: Status ON 001 |
I:123456T89ABC
2:1234 602
X:123456789ABC
Q:12345678 P:1
*
Y:123456789ABC
M:123456T89ABCDEF ..
*
T:123456789ABCDEF .
C:123456TBOABCDEF .l
R:123456 T89ABCDEF ..
008
G:123456789ABCDEF ..l
H: 123456 T89ABCDEF
007
L:12346678
b 008
10
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CHAPTER 2: INSTALLATION
GENERAL SPECIFICATIONS
LRD is a micro PLC with a maximum of 44 1/0 points and can be programmed in Relay Ladder Logic or FBD (Function Block Diagram) program.
The LRD can expand to its maximum I/0 count by adding 3 groups of 4-input and 4-output modules.
POWER SUPPLY
Input Power Voltage Range LRD...D012 models: 10.4-14.4VDC;
LRD...D024 models: 20.4-28.8VDC;
LRD...A024 models: 20.4-28.8VAC 47-63Hz;
LRD...A240 models: 85-265VAC 47-63Hz
Power Consumption LRD12...0024: 125 mA; LRD20RD012: 265mA; LRD20RD024: 185 mA
LRD...A024: 290 mA; LRD...A240: 100 mA
Wire Size (all terminals) 0.14...2.5mm? / 26...14 AWG
PROGRAMMING
Programming languages Ladder/Function Block Diagram
Program Memory 300 Lines or 260 Function Blocks
Programming storage media Flash
Execution Speed 10ms/cycle
LCD Display 4 lines x 16 characters
TIMERS
Maximum Number Ladder: 31; FBD: 250
Timing ranges 0.015-9999min
COUNTERS
Maximum Number Ladder: 31; FBD: 250
Highest count 999999
Resolution 1
RTC (REAL TIME CLOCK)
Maximum Number Ladder: 31; FBD: 250
Resolution 1min
Time span available Week, year, month, day, hour, minutes
ANALOG COMPARE
Maximum Number Ladder: 31; FBD: 250
Compare versus other inputs Analog, Timer, Counter, Temperature Input (AT), Analog Output (AQ),
Analog*gain + Offset, AS, MD, PI, MX, AR, DR, or Numeric values
AMBIENT CONDITIONS
Enclosure Type 1P20
Maximum Vibration 1G according to IEC/EN 60068-2-6
Operating Temperature Range -20°...+55°C (-4°..+131°F)
Storage Temperature Range -40°...+70°C (-40°...+158°F)
Maximum Humidity 90% (Relative, non-condensing) (IEC/EN 60068-2-70)
Vibration resistance 0.075mm amplitude, 1.0g acceleration (IEC/EN 60068-2-6)
Shock resistance 15g, 11ms (IEC/EN 60068-2-27)
Presence of gas Absence of corrorive gas
Disturbance immunity
Electrostatic discharge +4KV contact; +8kV in air
Electrical transient (fast-burst) Power VAC: +2kV
Radio-frequency disturbance (conducted-induced) | 0.15-80MHz 10V/m
Radiated radio-frequency emission 80-1000MHz 10V/m
Electromagnetic disturbance emission EN 55011 Class B
Certifications cULus
Compliant with standards IEC/EN 61131-2, UL508, CSA C22.2 n°142
DISCRETE INPUTS
Current consumption 3.2mA - 12VDC/24VDC
3.3mA - 24VAC; 1.3mA - 100-240VAC
Input Signal "OFF” Threshold 12VDC: <2.5VDC; 24VDC: < 5VDC;
24VAC: < 6VAC; 100-240VAC: < 40VAC
Input Signal "ON” Threshold 12VDC: >7.5VDC; 24VDC: > 15VDC;
24VAC: >14VAC; 100-240VAC : > 79VAC
Input On delay 12VDC/24VDC: 4ms
24VAC: 4ms
120VAC: 50ms; 240VAC: 25ms
Input Off Delay 12VDC/24VDC: 4ms
24VAC: 4ms
120VAC: 50/45ms 50/60Hz; 240VAC: 90/85ms 50/60Hz
Transistor device compatibility NPN, 3-wire device only
High Speed Input frequency 1kHz
Standard Input frequency <40 Hz
Required protection Inverse voltage protection required, see wiring details
"
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ANALOG INPUTS
Resolution Base unit: 12 bit
Voltage Range acceptable Base unit: Analog input: 0-10VDC voltage,
12VDC/24VDC when used as discrete input
Input Signal "OFF” Threshold <2.5VDC (as 12VDC discrete input); <5VDC (as 24VDC discrete input)
Input Signal "ON” Threshold >7.5VDC (as 12VDC discrete input); >9.8VDC (as 24VDC discrete input)
Insulation None
Short circuit protection Yes
Total number available Base unit: A01-A04
RELAY OUTPUTS
Contact material Ag Alloy
Current rating 8A
HP rating 1/3HP at 120V; 1/2HP at 250V
Maximum Load Resistive: 8A /point
Inductive: 4A /point
Maximum operating time 15ms (normal condition)
Life expectancy (rated load) 100,000 operations
Minimum load 16.7mA
TRANSISTOR OUTPUTS
PWM max. output frequency 1.0kHz (0.5ms on,0.5ms off)
Standard max. output frequency 100Hz
Voltage specification 10-28.8VDC
Current capacity 1A
Maximum Load Resistive: 0.5A/point
Inductive: 0.3A/point
Minimum Load 0.2mA
SPECIFICHE DEL PRODOTTO
Base modules ®
Order code Input Power Inputs Outputs Display and Keypad Max 1/0
LRD12RD024 24VDC 6 digital of which 4 Relay Vv, 201-204 12+24 0
2 digital/analog
LRD12TD024 24VDC 6 digital of which 4 Transistor Vv, 201-204 12+24 0
2 digital/analog
LRD20RD012 12VDC 8 digital of which 8 Relay Vv, 201-Z04 20+24 0
4 digital/analog
LRD20RD024 24VDC 8 digital of which 8 Relay Vv, 201-204 20+24 0
4 digital/analog
LRD20RD024P1 24VDC 8 digital of which 8 Relay Vv, 201-204 20 +24
4 digital/analog
LRD10RA240 100-240VAC 6 digital 4 Relay Vv, 201-204 10+24 @
LRD20RA240 100-240VAC 12 digital 8 Relay v, 201-204 20+240
LRD12RA024 24VAC 8 digital 4 Relay v, 201-204 12+24 0
LRD20RA024 24VAC 12 digital 8 Relay Vv, 201-204 20+240
Expansion modules ®
LRE02AD024 24VDC — 2 analog — —
LRE04AD024 24VDC 4 analog — — —
LRE04PD024 24VDC 4 PT100 — — —
LREO8RD024 24VDC 4 digital 4 Relay — —
LRE08TD024 24VDC 4 digital 4 Transistor — —
LREO8RA240 100-240VAC 4 digital 4 Relay — —
LREO8RA024 24VAC 4 digital 4 Relay — —
LREPOO 24VDC Communications Module, RS485 ModBus RTU slave
Accessories
LRXC00 LRD Programming Cable, LRD Programming software for PC RS232 port
LRXC03 LRD Programming Cable, LRD Programming software for PC USB port
LRXM00 LRD program backup memory
© If LRD module is with keypad and display, digital inputs Z01-Z04 (4 arrows keys) can be added to Max 1/0 table quantities. Those values refer
to digital I/0 of base + expansion modules.
® More information about Product Specifications to see “Chapter 7: Product Specifications”.
12
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MOUNTING
35mm DIN-rail mounting

The LRD must always be mounted vertically.
Place the upper end of the LRD inserting the slot on the DIN rail. Slightly press the relay downwards and fasten its lower end on the rail. Check

that the LRD is firmly fitted.

Insert the connector in the expansion module and fit the module on the DIN rail as previously described.
Slide the module on the rail toward the LRD, press the Press-button and connect them together.

CONNECTOR

12 13 14 15 6 AT A2

| 54 555565555 |

g

DC 24V Input 8 x DC(A1,A2 0~10V) .

FaN

e

Input_ X1 X2 X3 X4

“ A 000

=4 _ols

= 0

PRESS-BUTTON

LN AC100-2400
Q0

—

Output 4 x Relay / 8A

¥ P

a3

LRX MO0

G

QPR
055000

—

—

DIN RAIL

.JLovato
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Screw Fixing
Use M4x20 screws to directly mount the LRD as shown. For direct installation of the expansion module, slide the expansion module and connect
with the LRD after it is fixed.

I

=g
— o NE e R
OO Q000OQOO

DC2LY INPUTEXDCIALAZ 0-1IV

Z @ﬁ M4x20 (#8x32)
S| O

N7}
R
uEs)
_ (S (Q)
0000006000 i 5850
DC24V  Input 8 x DC(A1A2 0~10V) (l)(N) AC 100-240V M4x20 (#8x32)
@ a®
"t
%@51 Q % on ®
N
| v axromyron [LRXMOO] | €N RPO%)
| %P 9P P P | QPOCED

(]

WIRING

A WARNING: The 1/0 signal cables must be routed parallel to the power cable, or in the same cable trays to avoid the signal interference.

A To avoid a short circuit on the load side, it is recommended to connect a fuse between each output terminal and loads.

WIRE SIZE AND TERMINAL TORQUE

= [ ———
(- (=] F—
R D= —F—
mm? 0.14.1.5 0.14..0.75 0.14..2.5 0.14..2.5 0.14..1.5
AWG 26...16 26..18 26..14 26..14 26...16

—n— O caf
65 QD Nm 06

(0.14in) c
@ Ibin 54

Input 12VDC-24VDC

—0-10V Analo —0-10V Analog
1 2 1 2 3 I
[ l l l [ l
PP PP
+ l Al A2 ’
+ © . @+ Mpa Mg
12VDC = T 1 I~ IR
24VDC %9 NN %9 NNRN
=1 \\\\\ S \\\\ \\\\ )
20 éé%ééééé 20 0000 0000 00008088
oc v Input oc v INPUT
J; =t —24\S | B d— ,J?A\Q\\_//_/,H L

© 1A fast acting fuse, automatic circuit breaker and circuit protection.
@ Transient voltage surge suppressor (43VDC cut-off voltage).
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Sensor Connection

Fuse
+ —
24VDC .y
S, ©
| BE FE
- W EDOIWKE KA AZ r[ciTEz_:E_AT _______
@'{Z’ R IR Vi e erd i
oo W Input I

) 1l

I 1]
_ hg‘éﬁ » i
Input 100~240VAC/24VAC
L © . @
100...505;36%%8%?’ RRARR %@T RRRBRRARERRRR
T NN Ty B AAAIRARAIRARD
é@ [%91%3%1%.%%) lé@ QR0 QLY Ve
AC .V Input AC .V INPUT
J; I Q@/ A N —— B2aSe] =l
Output (Relay)
Output 4 x Relay / 8A “ ” ,,;#
29 99 Q9 @9 T 20 %7 27 TR %7 %% %r
a1 02 3 04 L‘t;:%:;;;0%;;77@7777@77779577779677;:3777;;:;3‘1
0 ---" -~ i | -
12...240VAC L/~ — FH ! i ! -
[ \(‘j } t \\(\
50/60Hz t U | | ey
N/- EE‘ =+ P e -
or 12...30VDC [— — i
|

Output (Transistor)

— —- -—

OUTPUT 4 xTR/0.5A

Q0 V0 Vo O

tar” fa2” tag” *tas
- o
+ 0 3 b
\ \
24VDC ! !
| N
i ™

(1
or R
12vD0 %j ! Y
———d ——

© 1A fast acting fuse, automatic circuit breaker and circuit protection.

® Transient voltage surge suppressor (43VDC cut-off voltage).

® Transient voltage surge suppressor (430VAC cut-off voltage for LRD...A240; 43VAC for LRD...A024)
@ Fuse, automatic circuit breaker and circuit protection.

@ Inductive load.

.JLovato 15
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CHAPTER 3: PROGRAM TOOLS

PC PROGRAMMING SOFTWARE “LRXSW”

The LRXSW programming software provides two edit modes, Ladder Logic and Function Block Diagram (FBD). The LRXSW software includes
the following features:

1. Easy and convenient program creation and editing.

2. Programs can be saved on a computer for archiving and reuse. Programs can also be uploaded directly from a LRD and saved or edited.
3. Enables users to print programs for reference and review.

4. The Simulation Mode allows users to run and test their program before it is loaded to the controller.

5. Real-time communication allows the user to monitor and force /0 on the LRD operation during RUN mode.

INSTALLING THE SOFTWARE
Install the LRXSW Software from CD or from the free internet download; contact Customer Service (Tel. +39 035 4282422 -
email: service@LovatoElectric.com ).

f® Setup — LRD Client AR

Welcome to the LRD Client Setup
Wizard

This will install LRD Client 2.9.090417 on your computer

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[ New> j[ Cancel }

CONNECTING THE SOFTWARE
Remove the plastic connector cover from LRD using a flathead screwdriver as shown in the figure below.

i

2000 TpUBX0C 010
Vo

T2 E AR

TN

Insert the plastic connector end of the programming cable (LRXC00 for PC RS232 or LRXCO3 for PC USB) into the LRD as shown in the figure
below.

2

i

FWoC WW e WW
@ &
B@A Upload B@A Upload
S Download H Download
PC PC
~ S ~ o
RS232  LRXC00 LRX C03 uss

Connect the opposite end of the cable to the PC serial port on the computer depending on the connecting cable used.

16
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START SCREEN
Run the LRXSW software and the below Start screen will be displayed. From this screen, you can perform the following functions:
NEW LADDER PROGRAM
Select File —>New —>New LAD to enter the development environment for a new Ladder program.
NEW FBD PROGRAM
Select File —>New —>New FDB to enter the development environment for a new FBD (Function Block Diagram) program.
OPEN EXISTING FILE
Select File —>0pen to choose the type of file to open (Ladder or FBD), and choose the desired program file, and then click Open.
LADDER LOGIC PROGRAMMING ENVIRONMENT
The Ladder Logic Programming Environment includes all the functions for programming and testing the LRD using the Ladder Logic
programming language. To begin a new program select File —>New, and select the required model of LRD, and the number of connected
expansion units, if applicable, as shown below.
Select Model Type x|
—Specifications
[LED1ZEDOZ4:
(1) Power : 24 VDC
{2) Input : Il-I6,4l,A2
{3) Outpuc : 4xFelay/8a
({4) Analog : Yes
{5) RTC : Yes
{6) PUM Output : No
{7) 1KHz Input : Il-I2
Expansion (8) High Speed Comm. : No
(9) LCD/Keypad : Yes
DI/DO (10)Extension : Yes
—Select Type
LED1ZRDOZ4 ;I
~ |LED10RAZ40
LED1ZTDODZ4 (Transistor)
LREDZORAZ40
LRDZORDOZ4
LPEDZOTDODZ4 (Transistor)
LRED1ZERAOZ4
LREDZORAOZ4
.JLovato 17
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MENUS, ICONS AND STATUS DISPLAYS

The Ladder programming environment includes the following Menus, Icons and Status Displays

MENU BAR - Five menu selections for program development and retrieval, editing, communication to connected controllers, configuration of
special functions and viewing preference selections.

1.

2. MAIN TOOLBAR - (From Left to Right)
Icons for create a new program, open a program, save a program and print a program.
Icons for Keypad, Ladder view, HMI/Text edit and Symbol (comments) edit.
Icons for Monitor, Simulator, Simulator Controller, Controller Mode changes (Run, Stop, and Quit), and Read/Write programs from/to the
LRD.
3. Usage List - List for all memory types and addresses used with the current open program. Used addresses are designated by a “*” symbol
below each address.
4. Amount of free programming memory available.
5. Current Mode - operation mode of the controller, or simulator, from the connected PC.
6. Ladder Toolbar - Icons for selecting and entering all available Ladder Logic instructions.
7. Status Bar - Status of current open project and connect LRD.
Version:
P am—
w::c 5 ( pc Mode) A
k N
001
002
123456 TBIABC
112345678 P:l 003
1123456TB0ABC
1123456 T80ABCDEF L) 004
T: 123456 TBOABCDEF .l
:123456T8OABCDEF L. s
: 123456 TBOABCDEF )
008
:123456TB9ABCDEF
123456T89ABCDEF
o7
L:12345678
D: 008
PROGRAMMING
The LRXSW software can be programmed by either position of instructions or by using keyboard entry commands. Below is an example of
some common methods of entering programming instructions.
BEE GhrEEEL N oM e » 8@
Coil Centact: 101 Capacity: 1199 free space PC Hode: A
Symbol:
*:Used
I:123456789ABC
*
Z:1234
X:1294567T89ABC
Q:12345678 P:1 2 1
G e N R X1
¥:123456789ABC ’
’ Digital T base module
M:123456TEOABCDEF .l ’/ 1 _‘%‘ 01-09,0A,0B,0C
T:123456TBOABCDEF Ll ’,’ m““.m;
-
C:123456T89ABCDEF ) & & s - ¢ $TR NOT -
’,
R:1234S6TB9ABCDEF .| ,* }
’
G: lzadGETSQIBCDEF’J cancer |
H:123456789ABCDEF L
’: 00T
L:12345678 ¢
LE 1‘1 008
’,
’
I' e =
/, Click-&-Position o =
¥
()3 L o o o) o) o) o) ol Wileo 4B L8 L Lo 45 2 (35 5 (58] L) 8 91 4 [ Pt s oM
DNET. gen Var:Ver:z x| Status:Step OFFLINE Modal -LRD-20VT-D ID:01
18
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Eils Edit Operstion Yiew Help

The “A” and “L” keys or icons are used to complete parallel and serial circuits. The right column is for output coils.

Corl Contact: Capacity: 1195 fres space PC Mode: A
Symbol: nix 90
*:Used 001 _| I A O_
1:1234567T804BC sar ]y
[ 1032 > ]
. z:1284 we [ H— > \| Coil column
é X:123456789ABC \ \| for output
LY
[aa}
o Q:12345678 P:1 003 - !
x * 9 3
- Y:123456780ABC ]
L |
N:123456789ABCDEF Ll ool % t
A9
T:123456TE0ABCDEF L. e \
005 v -
C:123456TBOABCDEF Ll 5 !
. \
R:123456T89ABCDEF L) \ \
006 4 '
G:123456T89ABCDEF . 34 ‘I
Y 1
H:1234567T89ABCDEF ) s '
007 Y '
L:12345678 . s
]
D: 0 008 |
]
1
1
1
008 \ -
< i A >
g . b £
gmg_@@@a@mmmmaw&m@ﬁﬁma@@@a
fower gen | Ver:Ver:x.x | Status:Stop OFFLINE | Model LED-2OVT-D .o |
SIMULATION MODE
The LRXSW software includes a built-in simulator to test and debug programs easily without the need for downloading to a controller. To
activate simulation mode, simply press the red RUN icon. The program below is shown in simulation mode, identifying the significant available
features.
File Edit Qperation Yiew Help
b EEE- N 5 @l 2 Highlicht
C C. L 1 apaciny LI tras space »e) lg}] Ig —
) Togele it coil to view
#: Status ON : . I 4
1:12345878948C simulation s ! current
z:123¢ 14 d
maode Vi 7
X:123456TERABC ’
n‘l? 13
@:12345678 Pi1 003 i 5
T:123468TESABC ‘,
N: 123456789 ABCDEF 00¢ Active circuits
*
t:iziﬂSS?BsnlCBBf ‘..:hangE colol".
©1123456 TROABCDEF
R:123458T89ABCDEF
5:1234 56 TEOABCDEF
H:123456780ABCDEF
L:12345678
b:
Force 10
points
010 [
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ESTABLISH COMMUNICATION
The following is the simple procedure for establishing communication between PC and the LRD.
a. Select “Operation/Link Com Port...” as shown below.

B LAD ¥ersion:

Link Com Port 3
Selecting COM
# COM 1 PORT (" COM 5 PORT
¢ COM 2 PORT (" COM & PORT
¢ COM 3 PORT (" COM 7 PORT
" COM 4 PORT (" COM & PORT
Mode
+ dingle
(" Zearch ID
. Tnlink
Link Com For
b. Select the correct Com Port number where the programming cable LRXCO0 for PC RS232 or LRXCO03 for PC USB is connected to the
computer then press the “Link” button.
c. The LRXSW software will then begin to detect the connected LRD to complete its connection.
WRITING PROGRAM TO LRD MICRO PLC
From the Operation menu, select the Write function and write the program to the connected LRD as shown below, or press Write button to write
program to connected LRD as shown below.
File Edit M ¥iew Help
. Ij Moni tor EJJ
—— Simulator
Coil/Cont Simulator Control
Symbol:
Ean Ctrl+E
#*:Uzed v Stop Ctrl+T
I:12345¢
Z£:1234 Quit Ctrl+g
x:12345¢ fead
0:12345¢ RIC Set. ..
dnalog Set. ..
T:12345¢ Password. ..
i Language
M:12345¢ Module System Set. ..
T:12345( Link Com Fort. ..
o [ &
=
Capacity: ll space.
HTl oz
ool |
20
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OPERATION MENU

The Operation menu, includes several system configuration functions for both online and offline setup. The following explains the details of each

function.

Monitor - Online function for runtime monitor and editing when connected to a controller
Simulator - Offline function for testing and debugging a program.

Simulator Control - Self-motion simulator control

Run-Stop-Quit - Mode change selections for both runtime editing and simulation mode.
Read-Write - Reading and writing programs to and from a connected LRD.

RTC Set - Online function for setup of the Real-time clock/calendar (see dialog below left)

Time Set

Week
Hour:Hinute m L 40

Year.H-:-nth.Day[ 9 5 | 4 I 10

Sunmer Tinme

Mode: |[NO -
Summer
J D:
Winter

o e

Analog Set - Setup analog input A01-A08 gain and offset (see dialog below right)

Al A5
Gain(1-599): Gain(l-999):

DEEset(=50~+50): Offset(-50~+50):

AZ
Gain{l-999):

As
Gain(1~999):
Dffset(-50-+50): Offset(-50~+50):

A3
Gain(1~999):

A7
Gain(1~999):
Offset(-50-4+50) : Dffset(-50.+50):

Ad
Gain(l~999):

A3
Gain(l~999):

Dffset(-50-+50):

LT
ERIENIEKINE

Offset{=50~+50):

Cancel |

Password - Set a password for accessing the current program after upload to the LRD.

Language - Change LRD menu language

Module System Set - Dialog for changing important system setup functions including Module ID, Remote I/0 preferences, Expansion 1/0
settings, and Retentive memory preferences (Keeping) for (C) Counters, (M) Auxiliary Coils, and (Z) keypad input set and the LCD Backlight.

Link Com Port - Select the PC port communication with LRD.

.JLovato
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ONLINE MONITORING/EDITING

The LRXSW software allows for online monitoring of the currently running program during runtime. Additional online functions include, 1/0

forcing, and Mode changes (Run/Stop/Quit).

LAD Version:

BEE B

S ERE R R = LR U
Coal ontact: T2 Capacity: 11890 fres space PC Hode: Monitor -~

Symbol:
Toggle m PR :
1
* Status O RUN/STOP 1 _I| Highlight coil to
1:12946678948C i
- view current value
2:1234 002 i K\
A:123456780ABC ! - R
n 04.00 140406
Q:12345678 P11 003 L] 00.00 [T "os.00 "*)
Y:123466 T89ABC \ \-..._______,_._.-/“
N:123456 TBIABCDEF L) Active C. itg
o Analog
T.ffusnannm? = change colour v
C:123456780ABCDEF . ¥
3 Analeg 6
R:123466789ABCDEF ) I_j"
:123456789ABCDEF . o
H: 129456 T89ABCDEF .l e 1_,
e
L:12345678
b: o8 Status bar; filename, version, mode, o e "'_,‘r
L 2 ) =
online/offline, LRD mode and ID# —
09 Snow curcent | &
< : r
B A1 PRI A PRI S S o ST e . AR N BN
e Ver28 | Status Bua GNLINE | Bedel LID-20M-D _——@
— The LRXSW software does not support runtime logic editing changes. All logic edits to contacts, coils, Timers/Counters, and circuit
connecting lines must be written to the connected LRD while in Stop mode.
HMI/TEXT
This function block can display information on 16_4 LCD screen. Information displaying can be present value or target value of Counter, Timer,
RTC and Analog comparator etc. Under running mode, to modify the target value of timer, counter and analog comparator via HMI is available.
HMI can display the status of input terminal (I, Z, X) and Auxiliary terminal M, N (only FBD).
HMI/Text X
HOL Iﬂuz |sos  |mos  |mos  |mos  |mor |moe 4
Timer -
AD Version: Gounben :]'
ile BETON Operation View Hel e =
e QLM Operation ¥iew Help Reatog ’—L]
Select Model. ..
: LS t [ Fwm[ A A
1 Keypad Analog Display Set...| ,—L]
Synb, ¥ Ladder Ehone Number ,—4]
2dd X d Clear Cancel
*:Us z 2 ‘
Tad] ¥ Multi language (" Chinese(fixed) ( Chinese(edit)
Text Input
i . PRENET [kt -, S0123466TRG:5<=70ARC
Eind... DEFGHI TELNNOPQRSTUVWXYZ[Y10_ abcdefsg
¥il: Replace. .. hiiklmnoparstuvwzvze|l 2o addadtéceiil
. iffAdEfvodeonduUORRRF~T 192402307 P14
N poee L IS EL S OCE YN LES P T
Q:1: Symbel. .. LD Ire B0 M aBvE 2T wEHRYFGo ="t L¥OBARE
Data Register Set. ..
il g sen.
22

___electric



LRX D01

1185 GB 09 15

H

MI/TEXT setting:

CHZIENGIE

@@@ CRIOCITICE

1.
2.
3.
5.
6.
7.

*:Used

:123456789ABC
ik

r123d

™

=

11234567894BC

=

112345678 P:l

-

11234567894BC

1123456 T89ABCDEF L)

o

1123456 7894BCDEF L.l
Hkk
1123456 TBZABCDEF .l

a

=

:123456789ABCDEF L.

a

:123456789ABCDEF L.l

=

1123456789ABCDEF L.
*kk
112345678

=]

D: 0

Enter HO1 coil.

acity: 1178 free space

101

N (A

A 002

HO3

=

=
~—

Bl |2 |wos  |ma s [mes |y mes 4%

T01=50.005¢¢ q__@f‘:’; [ cureens -]
= Counte? =|TOL Preset(unit)
T01.w.uus=c4.©____

TESTHTO1H == LN T0L Cuczent
" (5) marog |10 Fresec(unic)
(RS TOZ Current{unit)
M TOZ Cuzzent
~ Dfl’l”“\ 1 +| |T03 Preset(unir
Analog Dispday Set... 103 Cuccenc(unic)
H 7| |T03 Cuzzent
Phohe Wumber® . [ﬁ
W Clear Cancel
@u I [ e
| ~ 3

(* Pulti Language f‘-ghmese‘:nedj (" Chinese(edit)
Text Inpuc \\

1

| “#$%8° ()*+,-.%0123456789:;<=>70ABC
DEFGHI TKLENOPQRSTUVWXYZ[\]0_" abedefs

hijklmnoparstuvwxyz~|-6"addadédéeiii

Into HMI/TEXT edit frame.
-4. Choose the letters “T E S T” from Text Input.

Choose T01 current.

Choose T01 current (unit).
Choose TO1 present (unit).

The user can modify TO1 preset value when H coil enable and display on LCD.

Download to LRD, and 101 turn ON, or press “SEL” if the H coil is set to mode 1, then the LRD will display the first H text as shown below.

TO01=050, 0Sec
T01=010. 8Sec

TEST010.8

Press “N" or “N” to select the nearest H coil
- Press “SEL"+"N" or “¥"and “OK” update TO1 preset value (In this example, 050.0 can update, TO1 preset value depends on HMI/TEXT edit

frame setting.)

BC Hode: Progran

T e Ir e
HMI display page

H m. (0L-1F}

Function

Mode [1 =] (1-2)

Display

Display

Timer, Counter,

RTC...Jsed in program

only
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HMI/TEXT Example:

H coil display set

Capacity: 1188frses spacs.

z02

g
g

¥ Display

HOL | Hoz
CONPLEMNENT
#TO3#

T03=60.00Sec

o_fe,

=
o
w

Q

-
o
=

Q

-
o
[

Q

-
o
«

Z key is set

Power ON and RUN (initial display)

| 1 1.123456739ABC
Z.1234 J
Q.12345678

RUN Fri. 11:27

COMPLEMENT
07.93
T03=60.005ec

- | CONPLENENT
15.34
T03=60.00Sec

Press “SEL” to display cursor.

Press “AN7, “¥7, “€”, “>” to move cursor.

Press “SEL” again to select modified position.

Press ““AN", “\” to change number and press “€”, “>” to move cursor.
Press “OK” to make sure the modify value is confirmed.

Q

24

___electric



LRX D01

1185 GB 09 15

Press “<” to disable HO3 coil, and the LCD display changes to initial frame.
Press “\” to reset Timer (T01°¢T02°¢T03) as program designed.

T.123456789ABC '0‘
Z.1B34 Py Q
Q.12345678

RUN Fri. 11 21

QR @

PROGRAM DOCUMENTATION

The LRDSW software includes the ability to document a program using Symbols and Line Comments. Symbols are used to label each 1/0
address up to a length of 12 characters. Line Comments are used to document sections of a program. Each Line Comment can have up to 4
lines with each line containing up to 50 characters in length. Below are examples of entering Symbols and Line Comments.

SYMBOL

The Symbol editing environment can be accessed through the menu using the Edit>>symbol... selection or using the symbol icon on the main
toolbar shown below.

The Symbol editing environment allows for documenting all the contact and coil memory types, and selecting display modes as shown below.

Contact/Coil Symbol @
Element Type:iI e
I8/ LAD Version:
File Operation Yiew Help Co. |Symbol: |*:Used *iitatus
101 Jtart
Select Hodal... 102 Return H
ey 103
Coil| Keypad 04
Symb ¥ Ladder 105
I0e
107
*:Us S
I:13 1 109
104
Ziily . 10B
Find. .. 1oc
X:1: Replace. ..
HAT/Text. ..
@ 1
Data Register Set. ..
il ygset..
» < | B
Display Enable
[1):4
(" Contact/Coil & Both
" Symbol
LINE COMMENTS

The Line Comment editor is accessed by clicking the “N” icon on the Ladder Toolbar. After clicking on the “N” icon, to drag the line
number you want to comment and release, and then type the desired comments and press OK.

X:1234567894BC - S L e e Rt
luain program and toval time
Q:12945678 P:1 o P S el
*
¥:123456789ABC
N:123456789ABCDEF L) 007
* ¥ ¥
T:123466789ABCDEF )
Rk
008
C:123456789ABCDEF L)
R:129456780ABCDEF L)
009
G:123456789ABCDEF ..J o
H:123456789ABCDEF
& 010
L:12345678
Line |main progres and total time
D: o o11

Click-&-

Fantie position

012

ToDe. gen

Var:2. 9

Statuz Step

OFFLINE Bodel : LRD-20HE-D

.JLovato
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AQ SET

The AQ editing environment can be access through the menu using the Edit>> AQ Set... selection shown below. The range of AQ is 0~1000 if
the output mode of AQ is voltage mode. And the range is 0~500 if the output mode is current mode. The preset value of AQ can be set as either
a constant or a code of other data. The output mode of AQ and preset value are set as below. More information about output mode and

displaying to see: Chapter 4: Relay Ladder Logic Programming

EF LAD Version:

Operation ¥iew Help

Select Model. .. AQ Set &l
Coil  Keypad fet Mode
v Ladder
= agoy m w[jooo 1~
sz [r <lfor o o]
I:1:
ano3 |w ~||ooon ERd!
Z:1 Al s
Find. .. ago4 DR aoag 4
' eRE Keplace. ..
it Volta Feset walue when
MM/ Text. .. Ftop I;];
Q:1i Smbol... .y
Data Register Set. ..
T : AR ¥ —l Cancel
DATA REGISTER SET
The content of Data Register is either unsigned or signed, it can be set as shown below. Selecting Unsigned, the range of DR is 0~65535, and
selecting Signed, the range of DR is -32768~32767.
E LAD ¥ersion:
File Edit [ View Help
[
: Simulator
Coil/Cont Similator Contral Nodule System Set @
Symbol:
Bun Cirl4R Set ID Remote I/0
*ilzed v Step CerltT Current ID: 1 A0
: " Master
T:12345¢ New ID(00-99): 1
" Slave
Z:1234 Quit Cirl+y
Set Expand I/0 Others
H:12345¢ ¥ M Keep
I/0 Hum: -
0 [7 C Keep
Q:123450 o ogu [~ Back Light
=T [~ I/0 Alarm
Analog Set. .. 4 [T Z sec
T:12345¢
¥ Type
L
M:12545¢ ge Comm. Hude:lB,’N/Z - & Unsigned
: |334no - " Signed
T:12345¢ Link Con Port. .. LI LA S
After the operation above, the Data Register editing environment can be accessed through the menu using the Edit>> Data Register Set...
selection shown below. The preset value of DR can be set as either a constant or a code of other data type.
E LAD ¥er=sion:
File Operation ¥iew Help
Coil| Eeypad
Symb ¥ Ladder LE No. | Type | Value | Range A
DROL ] ZEETE  O-AE53S
. DROZ T | 00000 0-B5535
*'USI DRO3 = — 700000 0-65535
I:1 DRO4 |, 00000 0-65535
DROS b 00000 0-B5535
Z:1 ) DRO6 T 00000 0-65535
Eind... DROT |G | Doooo  0-65535
yi1; Teplace.. DROE 3T 00000 D-5535
W/ Text, . DRO3 an 00000 0-B5535 v
i1t smbol < ﬁg S >
¥: )4 | Cancel
26
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DR is set as signed shown below.

Data Register Set

DE Ho. | Tvpe | Value | Range ~
DROL n 12345 -327658~32767
LROZ o1 01-~04
DRO3 ooooo -32768~32767
LRO4 ooooo -327658~32767
DROS ooooo -32768~32767
DROG ooooo -327658~32767
LRO7 oaooo -32765~32767
DROG ooooo -32765~32767
LRO9 oaooo -32765~32767 vy
< >
(1)4 | Cancel

PROGRAM BACKUP MEMORY (LRXMO0)

LRMXO00 can be used with all LRD versions. There is an icon

Regarding the use of previous LRXMOO versions to 3 with the LRD rev. V2.0 or V3.0, see next figure:
The optional LRXM0O memory is used to easily transfer programs from one LRD to another.

LRD |:r> LRXMO0O

Rev. 2 Rev. 3 or inferior
LRD |:r> LRXMO0O

Rev. 3 Rev. 3

[—

[—

LRD
Rev. 2 and 3

LRD
Rev. 3

The LRXM00 memory plugs into the same connector as the programming cable (see procedure below).
1. Remove the plastic connector cover from LRD using a flathead screwdriver as shown in the figure below left.
2. Insert the LRXMOO memory onto the connector as shown below right.

3. From the display keypad on the face of the LRD, select either WRITE or READ to transfer the program to LRXMOO or from the LRXMO0O

memory to the LRD.

W2 B 45 6 AR

TnputE X DG 010
Vi

f

\01-[[ 01
1702
701 —[Q01

4. Program in different types are not compatible, here are the regulations:
A-1:10/12 point type program —— compatible in 20 point type
A-2: 20 point type program —— incompatible in 10/12 point type

B-1: AC type program —— compatible in DC type

B-2: DC type program —— incompatible in AC type

C-1: Relay type program —— compatible in Transistor type
C-2: Transistor type program —— incompatible in Relay type
D-1: LRD V2.0 program —— compatible LRD V3.0 type

D-2: LRD V3.0 program —— incompatible LRD V2.0 type.

@-"H

J

on LRD micro PLC, V3.0, and on LRMX00 memory, version 3.

W2 B 45 6 AR

TnpUB X DG 010
Vi

Output 4 x rlay /84

LRX Moo |||

@

.JLovato
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LCD DISPLAY AND KEYPAD

KEYPAD

Most LRD CPU units include the built-in LCD Display and Keypad. The keypad and display are most often used for changing timer/counter set
points, controller mode changes (Run/Stop), uploading/downloading to the LRXMOO memory cartridge, and updating the RTC (Real Time
Clock/Calendar). Although, logic programming can be performed from the keypad and display, it is highly recommended to only perform logic
changes using the LRDSW software. Below is an overview of the basic keypad and display functions.

Select (SEL) - Used to select the available memory and instruction types for editing. Holding the Select button will display all “H” HMI/Text
messages on the LCD.
0K - Used to accept the selection displayed of an instruction or function. It is also used to select any of the Main Menu options on the LCD.
Note: Press the “SEL” and “OK” simultaneously to insert a rung above the current active cursor position.
Escape - Used to exit a selected display screen and go to the previous screen. When in a ladder display screen, press the ESC to display the
main menu.
Delete - Used to delete an instruction or rung from the ladder program.
The 4 navigation buttons (1<) are used to move the cursor throughout the functions of the LRD display or active program. The 4 buttons
also can be set programmable input coils Z01-Z04 (‘“N'= Z01, ‘€’=202, \V'=203, ‘> =Z04).
ORIGINAL SCREEN
LCD displays 4-line state
— Original screen as power on
Input state
E gl:}? Keypad input Z01~Z04 state
| J Zenable
X Zdisable
:)ulpul e B Z enable and ON
o [ Z enable and OFF
D OFF i
RTC: week hour minute
Mode display 2
RUN mode
STOP mode
Press the button:
ESC Enter Main Menu screen
SEL + MY Under LADDER Mode, display the state of relays (| & Z & Q& XS YSMENS TS SR e
G & A & AT < AQ) < Original Screen
A2 Under FBD Mode, display the state of relays (1 & Z & Q& X & Y& M & N & A& AT < AQ) &
Original Screen
SEL H Function will be displayed whose mode is 1 as the button is pressed.
SEL+0K Enter RTC setting screen
— Expansion State display
Expansion Input state Expansion
H ON Output state
O OFF B ON
O OFF
Expansion
module state:
M Linked
e Not Linked RTC: year month day
[J Not Set
28
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— Expansion module setting: refer to Main Menu “SET”
~ Other Display State
Ladder edit mode: Coil I, Z, X, Q, Y, M, N, T, C, R, G, D, Analog input AO1~A04, Expansion Analog input AO5~A08, temperature analog input
AT01~ATO04, analog output AQ0O1~AQ04;
FBD edit mode: Coil I, Z, X, Q, Y, M, N, Analog input A01~A04, Expansion Analog input A05~A08, temperature analog input AT01~AT04, analog
output AQ01~AQ04;
Analog input A01~A04 (0~9.99V)  Expansion Analog input A05~A08
Analog 5
A01=00. 00V A05=00. 00V @
A02=00. 00V A06=00. 00V
A03=00. 00V AO07=00. 00V Aa1080 =
A04=00, 00V A08=00. 00V I i
)—
Analog 7
v
Expansion Analog input A05~AQ8: =
0~9.99 voltage or 0~20mA current, Analog’s =
LRXSW software can display \ =¥
)—.
voltage and current value —
(Ghov Current)
13 Bk =
LCD DISPLAY MAIN MENU
(1) The Main Menu as LRD under 'STOP' Mode. Into ladder main function to press ESC after power on when the user program is ladder type
or empty program. Into FBD main function to press ESC after power on when the user program is FBD type or empty program.
>  LADDER > FBD Menu Description
FUN. BLOCK PARAMETER > | LADDER Ladder edit
PARAMETER RUN FUN.BLOCK Ladder function block
RUN DATA REGISTER (timer/counter/RTC ...) edit
FBD FBD display
DATA REGISTER CLEAR PROG PARAMETER FBD block or LADDER function
CLEAR PROG WRITE ’ block parameter display
’ RUN RUN or STOP
\IQVE:lgE S?D DATA REGISTER DR display
> > CLEAR PROG. Clear the user program and the password
T RTC SET WRITE Save user program to LRXMOO (ver. 3)
S CS READ Read user Program from LRXMOO (ver. 3)
RTC SET ANALOG SET -
ANALOG SET PASSWORD el System seting
PASSWORD LANGUAGE RTC SET RTC setting
> > ANALOG SET Analog setting
ANALOG SET ANALOG SET PASSWORD Password setting
SSWO0 SSWO0 LANGUAGE Select the language
PASSWORD PASSWORD INITIAL initially set Edit method
LANGUAGE LANGUAGE
> INITIAL > INITIAL
(2) The Main Menu as LRD under ‘RUN' Mode.
> LADDER > FBD > | LADDER FBD
FUN. BLOCK PARAMETER FUN.BLOCK
PARAMETER STOP PARAMETER
STOP DATA REGISTER STOP
DATA REGISTER
DATA REGISTER WRITE WRITE
WRITE RTC SET RTC SET
RTC SET PASSWORD PASSWORD
> PASSWORD > LANGUAGE LANGUAGE
WRITE
RTC SET
PASSWORD
> LANGUAGE
.JLovato 29
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Press the button

M

Move the Cursor to select Main Menu

0K

Confirm the selected Function

ESC

Skip to Initial Screen

— LRD can be modified, edited, cleared and read user program only when it is under STOP Mode.

~ As the program is m

— Main Menu LADDER

odified, LRD will automatically backup it to FLASH.

| 1 |2|3|4|5|6I?|8| Column

Line 1 —c04-t01-PTO1
2INpI—m02—COo1) ___ iommmmomee- 7
4 -D—q04—G01
i —— L S — =
] 1
: Operand i i Operand number !
o o o 1 Vo i e i s 1
Press the button
Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column.)

2. Qxx = space = Qxx (only for digital and character position of 8 column.).
3. T = space = T (all available but the 2,4,6 column of the first line)

SEL, then MV

1.1OX®Z&Q®YSME NS DT ®Ce®R®G® | (When the cursor located at 1, 3, 5 Column).
200 YSOMOENSTOCORDGGEOHSLOS PO S®ASE MD © Pl & MX << AR &
DR < MU < Q (When the cursor located at 8 Column)
3. (@A vYE P & (When the cursor located at 7 Column, and the 8 Column is set as Q, Y, M, N)
4. (< P < (When the cursor located at 7 Column, and the 8 Column is set as T)

SEL, then />

Confirm the input data and move the cursor

M€/~

Move the cursor

DEL

Delete an instruction

ESC

1. Cancel the Instruction or action under Edition.
2. Back to Main Menu after query the program (save program).

0K

1. Confirm the data and automatically save, the cursor moves to next input position.
2. When the cursor is on Column 8, Press the button to automatically enter the function block and set the
parameters (such as T/C)

SEL + DEL

Delete a Line of Instruction.

SEL + ESC

Display the number of the Lines and operation state of LRD (RUN/STOP)

SEL + MV

Skip up/ down every 4-line program.

SEL + OK

Insert a space line

Operation Sample: more detailed see appendix A.

— FUNCTION BLOCK program input

Into FUNCTION BLOCK,

cursor flicker on “T”, press “SEL” key, Ladder function block display in sequence:

T>C>R>G>H>L>P>S>AS>MD->PI>MX->AR>MU->T...

rl 1 reé 1 r SU-SU 1 rl 1 ré 1
it | 1014 o1.00 | e | | o1 v | | |
loo.oo  FTO1 | ooozs0 Kool | 00:00 ROL | &0z v ko1 | HOL
L 4 L 000200 4 L go:00 4 L go.oov 4 L 4
rl 1 rZ 1 r 1 r 1 r 1
qrom-o1 | | ka1 it | | 00000 Hiop | 00001 Riop
1L 1 Hot | 00250 pPo1| |Lowd@01-Q01 FSO1 | 00000 FaSO1 | oooo1 HDO1
Log-09 A L poooo 4 L 1 L oooon 4 L gooo1 4
r 1 r 00000 4 r 1 rl 1
| 00000 Hiop | |Low] 00000 | Low] 00000 Riop | o1 |
| 00000 FPIOL| |Lowd 00000 HEXOL| |Lowd 00000 RAROL | ooot  Hewot
Looo.o1d 1 L 00000 4 Lolooo+ 1 L pro1 4
r 1 r 1 r 1 r 00000 9
| 00000 Riop SEL+ «/—> | ooool Hiop Lowd 00000 Hiop SEL+ «/—» Lowd 00010 Hiop
| oonoo FPIOL | 0000.1HPIO0L Low] 00000 FsROL > |Lowd] 00.01 RAROL
Looo o1t 1 Logp.otd 2 Lotpop 4 1 Loogoo 4 2
Operation Sample: more detailed see Appendix B.
JLovato

___electric




LRX D01

1185 GB 09 15

- PARAMETER
Under Ladder mode, press “SEL” key, function block display in sequence:
T>C>R>G>AS>MD->PI>MX>AR>MU->T...
T01 Co1 RO1 G01 ASO1
Ax= AO1 V V1= 00000
T =00.00Sec C =000000 ON SO 00:00 Ax= AOZ V V2= 00000
QFF SU 00:00 G =00.00V V3= 00000
MDO1 PIO1 MX01 AROL nuo1
V1= 00001 Ep= 00000 Vi= 00000 L1= 00000 1D=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 V1=0001
V3= 00001 Td= 000.018ec 1 1 ML= 01000 1| | ¥2=DRO1
PIOL PIO01 MX01 01
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
. SEL+ «/
PV= 00000 SEL+ ¢, | Ti= 0600, 15ec V2= 00000 =1 va= 00000
Ts= 000.015ec 1 Td= 000.015ec 2 1 2
Under FBD mode, Press “SEL” key, Block displays in sequence.
— RUN or STOP
(1) RUN Mode (2) STOP Mode
RUN Vo ¥ Vo J
>YES =o= SYES aoe
o AVA |, a4
MY Move the cursor
0K Execute the instruction, then back to main menu
ESC Back to main menu
— DATA REGISTER
Displaying preset value when the LRD is STOP status and displaying current value when the LRD is RUN status.
DR01 = 0000 DR05 = 0000
DR02 = 0000 SEL + L DR06 = 0000
DR03 = 0000 ——>» | DR07 = 0000
DR04 = 0000 DR08 = 0000
™M E> Move the cursor
0K Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)
‘SEL’ then ‘SEL Edit DR preset value type
‘SEL then ‘M 1. Edit DR display number (only first line)
2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)
SEL + MV Tip-up/down page
— Other Menu Items
(1) CLEAR PROGRAM (Clear RAM, EEPROM and Password at the same time)
e mos. | P (4 9
5 Sk
SN0 AVA4
(2) WRITE: save the program (RAM) to PM05 (3rd) program spare cartridge
(3) READ: read the program from the LRXMOO or LRXMOO (3rd) program spare cartridge to LRD (RAM)
WRITE v o N [ Y o J
c o | [Sol
>NO & A >NO & A
.JLovato 31
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(1) - (3) Now press

MY Move the cursor
0K Execute the instruction
ESC Back to main menu
(4) SET (system setting)
ID SET 01 content default
REMOTE 1/0 N ID SET 01 - | ID setting (00~99)
BACKLIGHT X REMOTE 1/0 N - | Remote I/0 Mode
M KEEP v (N: none M: Master S: Slave)
BACK LIGHT X -> | Back light mode
- (v always light x: light for 10s after pressed.)
)0 NUMBER: 0 M KEEP 4 - | M: non-Volatile (v:Volatile x: Non- Volatile)
/0 ALARM v 1/0 NUMBER 0 -> | Setting expansion /0 module number (0~3)
C KEEP X 1/0 ALARM v -> | Siren setting when is not available to Expansion 1/0 Points
Z SET X (V:Yes _:No)
C KEEP X - | In stop/run switching, Counter Present Value Keeping
V COMM SET 03 (V:Yes x:No)
DATA REG. U Z SET X - | Enable or disable keypad input Z01-Z04
(V:enable x:disable)
V COMM SET 03 - | Setting the form and baud rate of RS-485
DATA REG. U] - | Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)
— M KEEP function is available for keeping M status and current value of TOE/TOF when power is re-supplied after loss.
Now press
N> Move the cursor
SEL Begin to edit.
SEL quindi ‘€/>* Move the cursor for 'ID SET' item and 'V COMM SET" item
‘SEL’ quindi ‘M 1. ID SET = 00~99 ; I/0 NUMBER = 0~3
2. REMOTE 1/0 = N&M&SeN
3. BACK LIGHT ; C KEEP ; Z SET = x&V
4. M KEEP; 1/0 ALARM = vVé&x
5.V COMM SET = (0~3)(0~5)
6. DATA REG. = U©S
0K Confirm the Edition Data
ESC 1. Cancel the setting when pressed 'SEL'
2. Back to Main Menu(save edit data)
— When DATALINK is selected, ID setting range is 0~7, which should be continuous.
ID=0 default as Master, ID=1~7 default as Slave.
— When REMOTE 1/0 is selected, the distribution of the remote 1/0 is as follows:
Master Slave
Remote Input X01~X0C < 101~10C
Remote Output Y01~Y08 > Q01~Q08
More detailed at chapter 4: Relay Logic Programming: Data Link/Remote 10 Instruction
(5) RTC SET
RTC SET §3.0---1 — :
) , *| Firmware version
-
| Fri. 10:ID-.
Year month day ~* Week hour minutes
Now press
™ Enter RTC setting or Summer/Winter setting
SEL Begin to input parameters
‘SEL then ‘&/->' Move the Cursor
‘SEL’ then ‘M 1. year=00~99, month=01~12, day=01~31
2. week: MO TUSWES TH®FR&SAC SU MO
3. hour = 00~23 , minutes = 00~59
‘SEL’ then ‘SEL Summer/Winter setting: NO - EUROPE - USA - OTHER - NO ...
0K Save the Input Data
ESC 1. Cancel the Input Data when press 'SEL".
2. Back to Main Menu.
— RTC precision
Temperature Error
+25° +3 s/day
-20°C/+50°C +6 s/day
32
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RTC SUMMER/WINTER SETTING
There are 2 fixed Summer/Winter, EUROPE and USA, 1 edit Summer/Winter in LRD.
Edit rule:
1. The last Sunday is defined as 0;
2. Hour range: 1~22;
3. Summer hour and Winter hour are the same.
Summer/Winter can be set through the two methods as shown below.
1) PC Client
6 LAD ¥ersion:
File Edit QEJSERses
RIC Set
IR T &
T oont Simulator Time Set
Coil/Cont: .
Symbol: Simulator Control Teek ’—_|
ERun Ctrl+R
H:Tlzed v Step Ctrl+T Hour:Minte :
I:12345¢
Tear.Month.Day | . | . |
Z:1234 Quit Ctrl+)
Sunmer Time
H:12345¢ Mode: (iaHcioes -
Q:12345 Sunmmer
: R
RTC Set... M |1 j D=|D j H: |1 j
Analog Set. .. .
T:12345¢ LRSS
M:123d5 Coeee m o & el =
) f Module System Set. ..
T:12345¢ Link Com Port... w
2) Keypad
RTC SET Vx.x SUN/WIN SET SUM/WIN SET
2009.05.07 NO Press SEL twice EUROPE H:01
oo § Tam e — g
Thur 11:16 None 2 Egﬁg,éxe furd SUN  M:03 D:00
WINTER M:10 D:00
SUM/WIN SET SUN/WIN SET
Press SEL once USA H: 02} Press SEL once OTHER H:01
UDlsgiI:tyanh::rda SUK ):02 D: 02| Display editmenu” | s K:01 D:01
WINTER N:10 D:01 WINTER N:01 D:01
Then pressing “->” selects edit location, pressing “AN”, “J” edit content.
Example:
Year 2009, SUM M: 05 D: 01 - 2009-5-3; M: 10 D: 00 - 2009-10-25.
SUM/WIN SET ] 2009-5-3 8:00 2009-10-25 8:00
OTHER H: 08 Time — ——
—P
SN M:05 D01
WINTER M:10 D: 00 2009-5-3 9:00 2009-10-25 9:00
Surmmer Winter
6. ANALOG SET
ADI=GATN -010 A 1=GAIN : 010 > GAIN (0~999), default 10
OFFSET: +00 OFFSET : +00 -  OFFSET (-50~+50), default 0
ADZ=GAIN :010 gFZ:E‘;'N 53‘0
OFFSET: +00 -
A3~A8...Gain + Offset
Now press
(2 1. Move the Cursor downward
2. Switch the setting screen from A01/A02i A03/A04i A50/A06 i A07/A08
SEL Begin to input parameters
‘SEL’ then ‘&/>* Move the Cursor
‘SEL then ‘M 1. GAIN =000 ~ 999
2. OFFSET=(-50 ~ +50)
0K Save the Input Data
ESC 1. Cancel the Input Data when press 'SEL'".
2. Back to Main Menu (save edit data).
— V01 =A01*A01_GAIN + AO1_OFFSET ...... V08 = A08*A08_GAIN + A08_OFFSET
.JLovato
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7. PASSWORD (setting password)
PASSWORD  x PASSWORD
—>
0000 S |
Now press
SEL 1. Begin to input numeral
2. When the password is ON, it will not display 0000, but ****.
‘SEL then ‘&/>° Move the cursor
‘SEL then ‘N/V* Data changed 0~F
0K Save the input data, not 0000 or FFFF, as the PASSWORD is ON.
ESC 1. Cancel the Input Data when press 'SEL'.
2. Back to Main Menu.
— A Class: Password number is set to 0001~9FFF.
B Class: Password number is set to AOOO~FFFE.
Password number = 0000 or FFFF is disabled Password function, Default setting: 0000.
A/B Class password Description (v:cannot use under password protected).
Menu A Class B Class
LADDER 4 v
FUN.BLOCK 4 v
FBD v v
PARAMETER v
RUN/STOP v
DATA REGISTER v
CLEAR PROG. v v
WRITE 4 v
READ 4 v
SET v
RTC SET
ANALOG SET 4
LANGUAGE v
INITIAL v v
8. LANGUAGE (Selection menu language)
> ENGLISH v > English
FRANGAIS - French
ESPANOL > Spanish
ITALIANO > ltalian
ITALIANO
DEUTSCH > German
PORTOGUES > Portuguese
s fERP - Simplified Chinese
Now press
™M Vertically move the Cursor
0K Select the language the cursor located
ESC Back to Main Menu
9. INITIAL (select Ladder Logic and Function Block Diagram (FBD))
INITIAL
> LADDER v
FBD
Now press
N2 Vertically move the Cursor
0K Select the mode the cursor located
ESC Back to Main Menu
A The origin program will be cleared as the change of edition method.
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CHAPTER 4: RELAY LADDER LOGIC PROGRAMMING
COMMON MEMORY TYPES
General SET RESET PULSE NO NC Number
output output output output contact contact
Symbol [ A \Z P — | | mome)
Input contact | i 12 (101-10C / i01-i0C)
Keypad input A z 4 (Z01-204 / z201-z04)
Output coil Q Q Q Q Q q 8 (Q01-Q08 / q01-q08)
Auxiliary relay M M M m 63 (M01-M3F/m01-m3F)
Auxiliary relay N N N N N n 63 (NO1-N3F / n01-n3F)
Counter C C c 31 (C01-C1F / c01-c1F)
Timer T T T t 31 (TO1-T1F / t01-t1F)
INPUTS (I MEMORY TYPE)
The LRD digital input points are designated | memory types. The number of digital | input points is 6, 8 or 12 depending on each LRD model.
KEYPAD INPUTS (Z MEMORY TYPE)
The LRD keypad input points are designated Z memory types. The number of digital Z input points is 4.
1/0 NUMBER: 0
1/0 ALARN
G EBER- . X
Z'SET & Z 8ET enable;
: Display Z state on
fL-1234BETEBAEC. | -7 it sereen
B 21234 :
0.1234
STOP Thur 08:43
OUTPUTS (Q MEMORY TYPE)
The LRD digital output points are designated Q memory types. The number of digital Q output points is 4 or 8 depending on each LRD model. In
this example, output point Q01 will be turned on when input point 101 is activated.
I|:||1 QoL
001 [
AUXILIARY RELAYS (M MEMORY TYPE)
Auxiliary relays at digital internal memory bits used to control a ladder logic program. The auxiliary relays are not physical inputs or outputs that
can be wired to any external device, switches, sensors, relays, lamps, etc. The number of Auxiliary Relays M is 63. Since auxiliary relays are
internal bits within the CPU, they can be programmed as digital inputs (contacts) or digital outputs (coils). In the first rung of this example,
auxiliary relay M01 is being used as an output coil and will energize when input 102 turns on. In the second rung auxiliary relay MO01 is being
used as an input and when energized, will turn on outputs Q02 and Q03.
ID|2 Mol
o1 |1 O
HDll Qoz
ooz |1 O
Qoz
003 O_
.ILovato 35
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— The state of auxiliary relays “M01~M3F” will be kept when the LRD powers down if “M Keep” is active. “M Keep” can be set by the two ways

below.

Nodule System Set

X

Set ID Renote I/0
Current ID: 1
" Master
New ID(0O0-99): 1
" 3lave
3et Expand I/0 ID SET 01
v M Eeep REMOTE 1/0 N
I/0 Num: -
. [T C Eeep
[" Back Light
[T I/0 Alarm z set
W Type DR Fomat Set
Comm. Mode: |5/N/2 « v Unsigned
Baud Rate:; [35400 - ~ Signed
SPECIAL AUXILIARY RELAYS: M31~M3F
Code Meaning Description
M31 User program upstart flag Outputting ON during the first scanning period; and used as normal auxiliary
relay at other scan period.
M32 1s blinking output 0.5s ON, 0.5 s OFF
M33 Summer/Winter output Summer time turn ON, winter time turn OFF, used as normal auxiliary relay.
M34 Reserved Error channel 1 LRE0O4P D024
M35 Reserved Error channel 2 LREO4P D024
M36 Reserved Error channel 3 LREO4P D024
M37 Reserved Error channel 4 LREO4P D024
M38~M3C Reserved —
M3D Received MODBUS function using
M3E Error flag
M3F Time out
AUXILIARY RELAYS (N MEMORY TYPE)
Auxiliary relays N is the same as auxiliary relays M, but it cannot be kept when the LRD powers down.
In the first rung of this example, auxiliary relay NO1 is being used as an output coil and will energize when input 103 turns on. In the second
rung auxiliary relay NO1 is being used as an input and when energized, will turn on outputs Q04 and Q05.
ID|3 nol
oo [ (1
NDll o4
ws [ O
Qos
nos
TIMERS AND TIMER STATUS BITS (T MEMORY TYPE)
Timer status bits provide the relationship between the current value and the preset value of a selected timer. The timer status bit will be on when
the current value is equal or greater than the preset value of a selected timer. In this example, when input 103 turns on, timer TO1 will start.
When the timer reaches the preset of 5 seconds timer status contact T01 turns on. When T01 turns on, output Q04 will turn on. Turning off 103
will reset the Timer.
103 TOL 1
[ z 4 000.0
ool [ oos. 0
TDll Q04
[0} |
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COUNTERS AND COUNTER STATUS BITS (C MEMORY TYPE)
Counter status bits provide the relationship between the current value and the preset value of a selected counter. The counter status it will be
on when the current value is equal or greater than the preset value of a selected counter. In this example, each time the input contact 104
transitions from off to on, the counter (CO1) increments by one. When the counter reaches the preset of 2 counts, the counter status contact
€01 turns on. When CO1 turns on, output Q05 will turn on. When MO2 turns on counter CO1 will reset. If M09 is turned on, the counter will
change from a count-up to a count-down counter.
I04 col 1
| M1oadq oooo0o00
a02 | O__ oooooz [ 59T
Moz
cn|1 nos
[l uk] | T
Noz
o0 O
SPECIALTY MEMORY TYPES
General SET RESET PULSE NO NC Number
output output output output contact contact
Symbol [ A Y P — |/ wone)
Lo Hi Used in function
block
Expansion input coil X X 12 (X01-X0C / x01-x0C)
Expansion output coil Y Y Y Y Y y 12 (Y01-YOC / y01-y0C)
Differential (one shot) D d
RTC R R r 31 (RO1-R1F / r01-r1F)
Analog comparator G G g 31 (G01-G1F / g01-g1F)
HMI H 31 (HO1-H1F)
PWM P 2 (P01-P02)
DATA LINK L 8 (L01-L08)
SHIFT S 1(S01)
POSITIVE INPUT DIFFERENTIAL INSTRUCTION (ONE-SHOT)
A positive input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding series contact transitions from
OFF to ON. This transition from OFF to ON is called a Positive Input Differential.
I0ol D Qo1
[ | |
005 | |
01 OFF O
oM
D OFF OFF
:(-—}: one complete scan period
1 ]
oM
Qo1 OFF COFF
NEGATIVE INPUT DIFFERENTIAL INSTRUCTION (ONE-SHOT)
A negative input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding series contact transitions from
ON to OFF. This transition from ON to OFF is called a Negative Input Differential.
ICIIJ. Id Qol
006 | IA
101 OFF ON OFF
oM
d OFF OFF
:(—): one complete scan period
i 1
oN
Q01 OFF OFF
.JLovato 37
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OUTPUT INSTRUCTIONS
SET OUTPUT INSTRUCTION (LATCH) ( A
A set output instruction, or Latch, turns ON an output coil (Q) or an auxiliary contact (M) when the preceding input contact transitions from OFF
to ON. Once the output is ON or set, it will remain ON until it is reset using the Reset output instruction. It is not necessary for the preceding
input contact controlling the Set output instruction to remain ON.
I0l Qo1
00T | T
101 CFF | o7 | OFF
O
01 OFF
RESET QUTPUT INSTRUCTION (UNLATCH) ')
A reset output instruction, or Unlatch, turns OFF a previous set output coil (Q) or an auxiliary contact (M) when the preceding input contact
transitions from OFF to ON. Once the output is OFF or reset, it will remain OFF until it if reset using another output instruction. It is not
I01 Qol
008 [ l
101 OFF | ON | OFF
Qo1 O
CFF
PULSE OUTPUT INSTRUCTION (FLIP-FLOP) (P)
A pulse output instruction, or Flip-Flop, turns ON a coil (Q) or an auxiliary contact (M) when the preceding input contact transition from OFF to
ON. Once the output is ON, it will remain ON until the preceding input contact transitions from OFF to ON a second time. In the example below,
when Pushbutton 103 is pressed and released Motor Q04 will turn on and remain on. When Pushbutton 103 is pressed again, Motor Q04 will
turn off and remain off. The pulse output instruction (P) will “flip-flop” its state from ON to OFF at each press of Pushbutton 103.
i03 Qo
oo | T
03 OFF | O | OFF ONl OFF ON|OFF
103 u I_l |_|
Q04 O OFF O OFF
ANALOG MEMORY TYPE
Analog input Analog output Number
Analog input A 8 (A01~A08)
Analog input parameter Y 8 (V01~V08)
Temperature input AT 4 (ATO1~AT04)
Analog output AQ 4 (AQO1~AQ04)
Add-Subtract control AS AS 31 (ASO1~AS1F)
Multiply-Divide control MD MD 31 (MD01~MD1F)
PID contrl PID PID 15 (P101~PIOF)
Data Multiplexer control MX MX 15 (MX01~MXOF)
Analog Ramp control AR AR 15 (AR01~AROF)
Data Register DR DR 240 (DRO1~DRFO0)
MODBUS 15 (MUO1~MUOF)
Analog value (A01~A08, V01~V08, AT0O1~AT04, AQ01~AQ04) and current value of functions (TO1~T1F, CO1~C1F, AS01~AS1F, MD01~MD1F,
P101~PIOF, MX01~MXOF, ARO1~AROF, and DRO1~DRFO) can be used as other function's preset value. And the parameter preset value is its limit
value when the current value of those functions is bigger or less than parameter limit value.
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TIMER INSTRUCTION

The LRD includes a total of 31 separate Timers that can be used throughout a program. TOE and TOF keep their current value after a loss of
power to the LRD if “M Keep” is active, but the other Timers' current value is non-retentive. Each Timer has a choice of 8 operation modes, 1 for
a pulse Timer and 7 for general purpose Timer. Additionally, each Timer has 6 parameters for proper configuration. The table below describes
each configuration parameter and lists each compatible memory type for configuring Timers.

R
S o
‘/A 4 Symbol | Description
\\2 / 1 Timer Mode (0-7)
— ey - -
4 2 Base tempi temporizzatore
N N Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec
N H\Q 2:0,1s, range: 0,0 - 999,9 sec
- 5 3:1s, range: 0 - 9999 sec
‘\3 ) 4:1 min, lrange. 0 - 9999 min
3 ON: the Timer reset to 0
OFF: the Timer continues timing
4 Timer current value
5 Timer preset value
6 Timer code(TO1~T1F total: 31 Timers)
Compatible Instructions Range
Input 101-10C/i01-i0C
Keypad input 701-204/201-204
Output Q01-Q08/q01-q08
Auxiliary coil M01-M3F/m01-m3F
Auxiliary coil NO1-N3F/n01-n3F

Expansion input

X01-X0C/x01-x0C

Expansion outut

Y01-YOC//01-y0C

RTC RO1-R1F/r01-r1F
Counter C01-C1F/c01-c1F
Timer TO1-T1F01-t1F

Analog comparator

GO1-G1F/g01-g1F

Normally closed contact

Al

— The preset value of Timer could be a constant or other function current value.
— The current value of TOE and TOF will be kept after a loss of power to the LRD if the “M-Keep” is active.

TIMER MODE 0 (INTERNAL COIL)
Mode 0 Timer (Internal Coil) used as internal auxiliary coils. No timer preset value. The status of T coil becomes with enable coil as shown

below.
%\ 1/ Ic‘u
002 I
— 6, _I0n__ OFF
T0O1 OFF

- 101 is enable coil.

ON

ON

TOL 0
|: } 10l
ON

OFF OFF

OFF ON OFF

.JLovato
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TIMER MODE 1 (ON-DELAY)
Mode 1 Timer (ON-Delay) will time up to a fixed value and stop timing when the current time is equal to the preset value. Additionally, the Timer
current value will reset to zero when Timer is disabled. In the example below, the timer will stop timing when it reaches the preset value of 5
seconds. Timer status bit TO1 will be ON when the current value is 5.
I\\ =
o L a— Edit Contact/Coil X
) % ’
\
. ,/‘\\ 4 |Y I“ [“ g |C 11
i\ 4 / Select Coil No. Output Type
& -[
»| (0L~1F
/5\ T lol ( ) = e
6}— o Function
Mode |1 | (0-6: -[, 7: P)
On-delay timer mode 1
Enable l |
Output IE—-‘“——il |
Tine Sase:llﬁl:‘.l: -
TO1 L
3 0000 Current v-alue:l Sec
0o00s 101 Preset Value:|0005| Sec
Preset 'I‘ype:IN > I
Direction Set Reset Input
Contact Contact -
{1):4 | Cancel ‘
(© e L OB s
PrEsent vaue = Timmer starts operating P
Timning enahle relay OFF ON OFF
— ot
time up,(.ml T1F) OFF @ ON OFF
output teminal 4
t = Timer preset value
— TOE and TOF keep their current value after a loss of power to the LRD if “M Keep” is active, but the others' reset to 0.
40 JLovato
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TIMER MODE 2 (ON-DELAY WITH RESET)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current time is equal to the preset

value. Additionally, the Timer current value will be kept when Timer is disabled. In the example below, the Timer will stop timing when it reaches

its preset value of 5 seconds. Timer status bit TO1 will be ON when the current value is 5. The timer reset input is input [01. The timer current

value will reset to 0, and Timer status bit TO1 will turn off when 101 is ON.

(2

(3

Edit Contact/Coil X

]

TOL -
3 0000

000s
101

TOl

| v | x | m T

Select Coil No.
& -
T |[o1 (01~1F)
= c

Function

Mode v

On-delay timer mode 2

(0~6: -[, 7: P}

Enable
121

il

gt

Resct 3 | |
el a2

Output | |

Time Base:m
Current Value:i— Sec
Preset Vulue:!w Sec
Preset T}me:m I_

Direction Set Reset Input

Contact Contact |Low I_

Output Type

le v

o
CP

o]

Cancel |

enable reset relay > <

present value = 0

tuming enable relay

Timer starts operating —I“—

®

OFF ON

ON I

tirne up @

enable reset relay
present value =0

OFF

—» 1

OFF G t=n+2

— <+ 12 P

OFF

output termmal (T01~-T1F)

@ enable reset relay

OFF

| ON | OFF

t=

Tiner preset value

— TOE and TOF keep their current value after a loss of power to the LRD if “M Keep” is active, but the others' reset to 0.
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TIMER MODE 3 (OFF-DELAY)

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current time is equal to the preset
value. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below, the timer reset input is Input
101.Timer status bit TO1 will be ON immediately when its rung is true. The timer will only begin timing up when its rung changes to false. Timer
status bit TO1 will turn OFF when the current time value reaches its preset value of 10 seconds.

Edit Contact/Coil 3

/\2)7 ‘ Q |t | 1 | w m lc <]

,,/‘\\

4 e Select Coil No. Output Type
o .6 T o1 <] t01a1F) |
‘5" = ¢ gec

<\$4 ) o Function
Mode I3 vl {0~6: -[, 7: P}

Off-delay timer mode 1

Enable [ I
— 1 —
Output I i

Tine Base:m

TOL 3 Current value:]  sec

3 0000 TOL Preset Value:,w Sec
anse Preset Tfpe:m [—

101
Direction et Reset Input
Contact | J ! Contact |I.ow j
| [1)4 | Cancel I
enable reset relay . @ «_ cnable reset relay
present value =0 Timer startsoperating present value = 0
Timing enable relay OFF ON OFF
v % OFF
Tiring up@ (TO1~T1F) | ON e : —»| OFF
output termunal @

@enable reset relay CFF

t= preset value

Timing enable relay ~ OFF

(6 OFF
Timing up, —101._T1F)

output terrmnal

@enable reset relay OFF

t = preset value

— TOE and TOF keep their current value after a loss of power to the LRD if “M Keep” is active, but the others' reset to 0.
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TIMER MODE 4 (OFF-DELAY)
Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current time is equal to the preset
value. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below, the timer reset input is Input 101. The
timer status bit TO1 will turn ON only after its rung true to false transition. Timer status bit TO1 will turn OFF when the current time value reaches
its preset value of 10 seconds.
A Ch Edit Contact/Coil &3]
TN \ -
I
2 R E S T PR S T 1Y
4 ’\,‘ P  Select Coll HNo. - Dutput Type
e (6 1t [o1 +| (o1-1F) Riop @
, 5 - e
< 3 )7 o Function
Hode [ +| (0-6: o[, 7: B)
Off-delay timer mode 2
Enable | '
— | —
Output | I
Time Base:[1SEC
101 4 Current Value: Sec
3 4 0000 101 Preset Value:|0010 sec
0010
101 Preset Type:|[N ~
Direction Set Rezet Input
Contact - I Contact |Low v]
[1):4 I Cancel ‘
enable reset relay _;lq_ Timer starts operating_plq_ enable reset relay
present value =0 present value =0
Timig enable relay OFF ON OFF
Time up, (TO1~T1F) OFF ON OFF
output terminal
3 «— t
enable reset relay OFF
t = preset value
— TOE and TOF keep their current value after a loss of power to the LRD if “M Keep” is active, but the others' reset to 0.
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TIMER MODE 5 (FLASH WITHOUT RESET)
Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value and then change the state of its status bit. Additionally, the
Timer current value will reset to zero when Timer is disabled. In the example below, timer status bit TO1 will be ON immediately when its rung is
true and begins its timing sequence. Timer status bit TO1 will turn OFF when the current time value reaches its preset of 10 seconds. This Flash
sequence of the Timer status bit TO1 will continue as long as its rung remains true.
1
I
2
2 . ¢ Iy m m T e 4
4‘ e Select Coil No. Output Type
e \\6 : +| (01-1F el g
‘5" , T [or o ) B p
<\34 ) - Function
Mode (RN vi {0~6: -[, 7: P)
Flash timer mode 1
Enable | |
Tine Base:|135EC N
= Current Value: Sec
TOl
3 0000 Preset Value:|0010 Sec
TOl
0010 Preset Type:|N ~
Direction Set Reset Input
Contact I . Contact | -
| 0K | Cancel I
enable reset relay . . enable reset relay
—.Iq- Timer starts operating -..Iq—
present value = 0 B present value =0
Timing enable relay I
1 t t 1
Time up,
. (TO1~T1F)
output terminal
t = preset value
— The current value of Timer cannot be kept after a loss of power to LRD.
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TIMER MODE 6 (FLASH WITH RESET)
Mode 6 Timer is a Flash timer with reset that will time up to a fixed preset value and then change the state of its status bit. Additionally, the
Timer current value will reset to zero when Timer is disabled. In the example below, the timer reset input is Input 101. Timer status bit TO1 will
be ON immediately when its rung is true and begins its timing sequence. Timer status bit TO1 will turn OFF when the current time value reaches
its preset of 10 seconds. This Flash sequence of the timer status bit TO1 will continue as long as its rung remains true.
1
(1 — Edit Contact/Coil X
//A\\ -
2
\& . e lr |m = o R
: 4 Ji - Select Coil No. Output Type
6 N k
e «| (o1-1F @l g
, 5 - T |oL { 1 i <5
( 3 )— e Function
M
- Mode Ev] (0~6: =[, 7: P}
Flash timer mode 2
Enable I I
Reset | |
Time Base: 1SEC =
Current Value: Sec
TOL &
<] 0000 Preset Value: 0010 Sec
TOl1
0010 Presec Type:|N
0l
T Direction Set Reset Input
Contact I - | Contact |Low +
OK | Cancel |
enable reset relay o . enable reset relay
presentvalue=0 P |  limer starts operatng B (4= precent value =0
Timing enable relay
t t t t
Time up,
Output terminal (TO1~T1F)
enable reset relay | I
t= preset value
— The current value of Timer cannot be kept on a loss of power to LRD.
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TIMER MODE 7 (FLASH CASCADE WITHOUT RESET)
Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second Timer number follows the first
Timer. The cascade configuration connects the timer status bit of first timer to enable the second timer. The second timer will time up to its
preset value then flash and its timer status bit will enable the first timer. Additionally, the Timer current value will reset to zero when Timer is
disabled. In the example below, timer status TO1 will be ON after it completes its timing sequence of 2.5 seconds. Timer 2 will then begin its
timing sequence of 1 second. When the current time value of Timer 2 reaches its preset of 1 second, its status bit T02 will flash and Timer 1
will begin timing again. This type of cascade timer is often used in combination with a counter in applications where it is necessary to count
the number of time cycles completed.
The two Timers used in Timer Mode 7 cannot be reused as Timers for other modes in the same program.
o
‘@7 0 | ¥ |n | w T |c 4
Select Coil No. gutput Type
5 5 CoL T
{6 T |oL (01~1F) 5 cr
N
- Function
(/ h Hode {0~6: -[, 7: P)
Flash timer mode 3
mx _J |
Tx 12 2o 2
TOL T02
Time Base:jo.15Ec ~|  [o.1sEC ~]
TO1 2 i Current Velue:l Sec | Sec
2 4 000.0 z4o00.0
[002_5 :|~ TOY [001.0 } T02 Preset Value:[002.5 Sec [001.0 sec
TOZ TOZ Presec Typa:IN v N -
Direction Set Reset Input
Contact Contact
0K | Cancel \
enable reset relay ) . enable reset relay
present value =0 —p{- Timer status operating P present value = 0
timing enable relay
t1] t2
Timer up, (T01~T1F) | I
output terminal
Timer 2 | | | _
t1 = preset value of the first tirner
t2 = preset valueof the second timer
— The current value of Timer cannot be kept on a loss of power to LRD.
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COUNTER INSTRUCTIONS

The LRD includes a total 31 separate counters that can be used throughout a program. Each counter has a choice of 9 operation modes, 1 for
pulse counter, 6 for general purpose counting and 2 for high speed counting. Additionally, each counter has 6 parameters for proper
configuration. The tables below describe each configuration parameter and lists each compatible memory type for configuring counters.

%/i\ COMMON COUNTER
o N Symbol | Description
‘\\2} 1| Counting Mode (0-6)
7 ;'/2]_\\ 2 Use (101~g1F) to set counting up or down
P N OFF: counting up (0, 1, 2, 3...... )
— 6 ON: counting down (......3, 2, 1, 0)
- = 3| Use (101-g1F) to reset the counting value
L 3}— ON: the counter value. reset to 0
OFF: the counter continues to count
4 Counter current Value, range: 0~999999
5 Counter preset Value, range: 0~999999
6 Counter Code (CO1~C1F total: 31 Counters)
Compatible Instructions Range
Input 101-10C/i01-i0C
Keypad input 701-204/201-204
Output Q01-Q08/q01-q08
Auxiliary coil M01-M3F/m01-m3F
Auxiliary coil NO1-N3F/n01-n3F

Expansion input

X01-X0C/x01-x0C

Expansion output

Y01-YOC//01-y0C

RTC RO1-R1F/r01-r1F
Counter C01-C1F/c01-c1F
Timer TO1-T1F/t01-t1F

Analog comparator

GO1-F1F/g01-g1F

Normal close contact

Lo

— The preset value of Counter could be a constant or other function current value.
The figure below shows the relationship among the numbered block diagram for a Counter, the ladder diagram view, and the software Edit
Contact/Coil dialog box.

Edit Contact/Coil g

P
{

2
N - ¥ | m | T C In A
| Counter

(0L~1F)

) c -
— | 5 Funcrtion
4@— u Mode I], -

Counter without overtaking and wicthout
power down retain current value

t1-3)

1 Currentc Value:li
PI0S4 000000 Preset Value:[000002
Qooaooz col Preset T‘fpe:!n —I I

M0z Direction Sec Reset Inpuc

Contact In - IOQ Contact iu ~| |02

col

=1

Cancel |
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COUNTER MODE 0 (INTERNAL COIL)

Mode 0 Counter (Internal Coil) used as internal auxiliary coils. No counter preset value. The example below shows the relationship among the
numbered block diagram for a mode 0 counter, the ladder diagram view, and the software Edit Contact/Coil dialog box.

col

101 OFF ON

Co1 OFF ON

Edit Contact/Coil X

ry |z |z T ¢ Y

Counter
c (o1 +| (01~1F)

Function

Mode va {0~8)

Internal Coil

Enable _] |
Output | |

=
Current Value:
Preset Value:
Preset Type:|l v

Direction Set Reset Input

Contact ’_._l l_ Contact [__I l—

OK | Cancel I

OFF \ ON \

OFF

OFF \ ON \

OFF
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COUNTER MODE 1 (FIXED COUNT, NON-RETENTIVE)

Mode 1 Counter will count up to a fixed preset value and stop counting when the current count is equal to the preset value, or count down to 0
and stop counting when the current count is equal to 0. Additionally, the current count value is non-retentive and will reset to init value on a
powering up to the LRD. In the example below, the counter will stop counting when it reaches the preset value of 20. Counter status bit CO1 will
be ON when the current value is 20.

(1
1 — Edit Contact/Coil

(éﬁ y = |w T c [ «l»]

N Counter

/6 c [l =] to1-1F)

Function

<3>7 5 ; Mode (1 | (1~8)

e Counter without overtaking and without
power down retain current value

Current Value:!i
Preset VBI.U.E:;OUOUZO
Preser ‘E?pe:irl '—!

col 1 Direccion 3etc Eeset Input

HOl gggggg col Contact |m 'I o1 Contact |1 'I oz

I0z

0K | Cancel |

Mode = 1

Set value 20

20

Ny
o
o
Ny
o
N
o
Ny
o

Currentvalue {01 0io0f1i1i2i2i1i1io0}
1 J. 1 ). 1 ) L ). L )

Input pulse

{19119
L 1.

20 |

Input decrement OFF ON OFF ON
Reset input ON | OFF ON

Counter coil OFF ON OFF ON OFF

il

— Under this mode, the counter current value will be init value when the LRD is powered up or switching between RUN and STOP. The init value
is 0 if the counter is configured as counting up or else the preset value.
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COUNTER MODE 2 (CONTINUOUS COUNT, NON-RETENTIVE)
Mode 2 Counter will count up to a fixed preset value and continue counting after the preset value, but it will not count when the current value
equals 0 if it is configured as down Counter. Additionally, the current count value is non-retentive and will reset to init value on a powering up to
the LRD or switching between RUN and STOP. In the example below, the counter will continue counting after its preset value of 20. Counter

status bit CO1 will be ON when the current value is 20.

Edit Contact/Cozl

7N
/\2) ¥ | n | |t c Ir |
- ‘»/21\\ Counter
s 6 ~‘ c 'ﬁ -] (01-1F}
. \.
. . 5 i o Function
(3 ) et Mode [z -.i (1~8)
\‘" Counter with overtaking and without
power dowmn retaln currentc value
L FPRREERRa T At
nnrreaarnrurs
I | Frem e | R
# | T
L om R ) I O R o G R e
-
Current Value:!
Cl:ll Z Preser Vallie:iODOO?.U
ol 000000 Preaset Type:iﬂ '—I
DOUDZD CD.L Direction Set Rezer Input
IOZ Contace |y -l o1 ContaceE |T -! oz
1} | Cancel I
Mode = 2
Set value 20
Currentvalue | 0 (19119202021 i21§20i20i19i19i18§18: 0 { 0 191920} 0 {20
1 J. 1 ). 1 ) L ). L ) L 1 L 1 L 1 L 1 1
Input pulse
Input decrement OFF | ON OFF ON
Reset input OFF ON
Counter coil OFF ON OFF ON OFF
— Under this mode, Counter will continue counting after reaching preset value if it is configured as counter up. But it stops counting when its
current value is 0 if it is configured as counter down.
— The counter current value will be init value when the LRD status switches between RUN and STOP or the LRD is powered up. If the counter is
configured as counting up, the init value is 0 or else, it is the preset value.
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COUNTER MODE 3 (FIXED COUNT, RETENTIVE)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when Counter powers down. So, the current value will
not be init value when Counter powers up, but be the value when it is powering down. Mode 3 Counter will count up to a fixed preset value and
stop counting at that value, or stop counting when its current value is 0 if it is configured as down counter. Additionally, the current count value
is retentive when the LRD switches between RUN and STOP if “C Keep” is active. In the example below, the counter will stop counting when it
reaches the preset value of 20. Counter status bit CO1 will be ON when the current value is 20.

‘K L Edit Contact/Coil @
v lx Ix Jr e |z 4y
Y Counter
c |01 v] (01~1F}
Function
HNode 3 - (0~8)

Counter without overtaking and with
power down retain current value

Pre val=24

curvat ITVWTT T 1T T6T TolGEEGEET T Tl

col 3 Current Value:

MOl4 COOO000
ooo0zo

col

Preset Value:|000020
Preset Type:|N 'I

I02

Direction Set Reser Input

Contact |n - ]F Contact |I - [F

[1):4 | Cancel J

This mode is similar to mode 1, but:
— The current counter value will keep at loss of power when the LRD status is RUN
— The current counter value will keep when the LRD switches between RUN and STOP if C-keep is active.

COUNTER MODE 4 (CONTINUOUS COUNT, RETENTIVE)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is retentive and will keep its
current count after a loss of power to the LRD. Mode 4 Counter will count up to a fixed preset value and then continue counting after the preset
value, but it will not count when the current value equals 0 if it is configured as down counter. Additionally, the current count value is retentive
when the LRD switches between RUN and STOP if “C Keep” is active. In the example below, the counter will continue counting after its preset
value of 20. Counter status bit CO1 will be ON when the current value is not less than 20.

oy
/‘ \_/
\2} ¥ |m | m IT c . alr]

"'2\\ Counter
~ 4@\\ C EDI »| (01-1F)

TN
/‘ \&:)/‘ FPuncrion
\3> Mode [P ~| (1-8)

Counter with overtaking and with power
down retain current value

P .1 0 ) [ L 0

JrsTTurunse
it T

4 [ - [
|HDJ. 000000 Cuczent Value:[

0oo0zo col Preset vnlue:W
Ioz Preset T}me:m i_

Direction Set Feset Input

Contact () |01 Contace |T | |02

0K | Cancel |

This mode is similar to mode 2, but:
— The current counter value will be kept at loss of power when the LRD status is RUN.
— The current counter value will be kept when the LRD switches between RUN and STOP if “C-keep” is active.
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COUNTER MODE 5 (CONTINUOUS COUNT, UP-DOWN COUNT, NON-RETENTIVE)

Mode 5 Counter operation is similar to Mode 2 except its current count value is continuous and non-retentive. The status bit is fixed to the non-
zero preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current value is not less than its preset
value, and will be OFF when the current value is less than its preset value.

The Mode 5 Counter will count up to a fixed preset value and continue counting after the preset value. Additionally, the current count value is
non-retentive and will reset to 0 on a loss of power to the LRD. Additionally, the Mode 5 counter is always reset to zero, and the current value
also is always 0 when the LRD switches between RUN and STOP unrelated to the state of its direction bit. In the example below, the counter will
continue counting after its preset value of 20. Counter status bit CO1 will be ON when the current value is 20.

R "
‘Kb% Edit Contact/Coil Ead
(2 S T R P PO 1Y

Counter

‘/@/ € |o1 =| (01=1F)
Function
Hode |E ~| (1-8)

With overtaking and without power down
Compare Counter

b

S
)
Y,
b
)

=/

@
(o

e EEHT AR S ERAEET
Di ] | FTTIE:
Rewt | I RTIEE]
S ANEHD pamems ENOU 5 Gasa

| -
Current valuc:li
CUl s Preset WQLM:EUUUOZEI
MO 1 000000 Presst T\rpe:!]l )
0000zZ0 col Direction Set Reset Input

IUZ Contact g = !0]. Contact |1 -ll!JZ

0K | Cancel |

Mode = 5

Set value 20

Current value 0§19{19i20{20{21i{21{20} 11811919420}

—_
©
n
o
—_
©
—_
©
_
o
_
©
o
o
o
o

Input pulse

Input decrement OFF | ON | OFF ON
Reset input OFF ON

Counter coil OFF ON OFF ON OFF

il

- Under this mode, the count will continue after reaching its preset value.
— The current value is always 0 regardless of the state of its direction bit when the reset is availability.
— The current value is always 0 regardless of the state of its direction bit when the LRD switches between RUN and STOP.
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COUNTER MODE 6 (CONTINUOUS COUNT, UP-DOWN COUNT, RETENTIVE)
Mode 6 Counter operation is similar to Mode 4 except its current count value is continuous and retentive. The status bit is fixed to the non-zero
preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current value is not less than its preset value,
and will be OFF when the current value is less than its preset value. Additionally, the Mode 6 counter is always reset to zero, unrelated to the
state of its direction bit. The current count value is retentive and will keep its current count after a loss of power to the LRD relay. Counter will
keep current value if “C Keep” is active. In the example below, the counter will continue counting after its preset value of 20. Counter status bit
€01 will be ON when the current value is not less than 20.
I\\ -

- \L% Edit Contact/Coil X
\2> r |z |z |r e |z 4]

,,/‘\;\

4 Counter

S~

o c IDJ. +| {D1-1F}

5
/é ) T - Function
2 (\@/‘) Hode |g -] (0-8)

Vith overtaking and with power dowm
Compare Counter

Pre vulde

P 1 e o o o

o Y A TR BLEELEE T
e s =
Reae | ]

=

6 Current Value:li
col
MOl4 000000 Preset Value:iUOOUZU
Q00Q0zZ0 col Preset Ty'pe:IN - |
I0z Direction Set Reset Input

Contact || - [1_ Contact |1 - [2_

Mode = 6

Set value 20

Current value
Mode1&2&5 0 ¢ 1 {1 124123 0oit1it1i2i213

Current value
Mode3&4&6 | 0 ¢ 1 ¢ 1 1212 ! 3 3:4:4:151516

Input pulse

Supply voltage ON | OFF | ON

Reset input

i

Counter coil

This mode is similar to mode 5, but:
— The current value is kept at loss of power down to the LRD when it status is RUN.
— The current value is kept when the LRD switches between RUN and STOP if “C Keep” is active.
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HIGH SPEED COUNTERS (DC VERSION ONLY)
The DC powered version LRD includes two 1 kHz high speed inputs on terminal 101 and 102. These can be used as general purpose DC inputs
or can be wired to a high speed input device (encoder, etc.) when configured for high speed counting. They are often used for counting
something moving very fast (>40Hz) or used as a speed reference on a machine. The high speed counters are configured using the same
software Edit Contact/Coil dialog box, except selecting Counter Mode 7 or Mode 8.
HIGH SPEED COUNTER MODE 7 (DC VERSION ONLY)
The Mode 7 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 kHz maximum at 24VDC high speed
input signal. The selected Counter Coil (C01-C1F) will turn ON when the pulse count reaches preset value and remain ON. The counter will reset
when the preceding rung is inactive or the Reset Input is active. The example below shows the relationship among the numbered block diagram
for a Mode 7 Counter, the ladder diagram view, and the software Edit Contact/Coil dialog box.
o
e —
‘/,, . Symbol | Description
\2 ) 1 Counting Mode (7) high speed counting
;'/4\‘\ 2 High speed counting input terminal: 101 or 102 only
3 Use (101~g1F) to Reset the counting value
7N ON: the counter reset to 0
- L 5 OFF: the counter continues to count
( 3
N ) 4 Current Gount Value, range: 0~999999
Preset Value, range: 0~999999
6 Counter Coil Number (CO1~C1F total: 31 counters)
col ) Edit Contact/Coil (x|
I01l4 000000 col —
050000 ¥ |u  |n |z ¢ |r 4l
MOS
Counter
c |o1 w| (01~1F)
Function
Mode |7 w| (0-8)
Scale Input Counter
Pre val=la
VPSS I I B = O
ket T 1
Dutput ]_—|
Current Value:
Breset Walue:|005000
Preset Type:|N ~
Input I1/I2 Reset Input
Contact 01 Contact |M - ||05
24 | Cancel |
Mode =7
Set value 20
Current value 0o f 0 |1 { — | — 149999 {50000 | 50000 { 50000 0 | 0
L J. 1 ] L ] L i L i 1
Input pulse
[y sy I e
L L
‘ Reset input ‘ ON | OFF ON
Counter coil | ON OFF
54
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00d 4 I O ooo1o0 [ 0%
_{ |
005 |

103 coL 7
1014 000000

MO1

Qoz
008 { }
03 | ; : L
MOl : : f |
cor | | | |
i 99 100 : ‘ :
s n-1 n : : i
Qor i | s : |
Qo2 : | 3 |
HIGH SPEED COUNTER MODE 8 (DC VERSION ONLY)
The Mode 8 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 kHz maximum at 12VDC or 24VDC high
speed input signal. The selected Counter Coil (C01-C1F) will turn ON when the pulse count reaches the target “Preset ON” value and remain ON
until the pulse count reaches the target “Preset OFF” value. The counter will reset when the preceding rung is inactive. The table below describes
each configuration parameter for High Speed Counter Mode 8.
Symbol | Description
1 Counting Mode (8) high speed counting
2 High speed counting input terminal: 101 or 102 only
3 Counting interval time: 0~99.99 sec
4 Counter 'on' preset Value, range: 0~999999
5 Counter 'off' preset Value, range: 0~999999
6 Counter Coil Number (CO1~C1F total: 31 counters)
e
( 2} r I x|t ¢ = 4]
o TN Counter
AN ¢ Jor ~| to1-1F)
/‘\\
o ‘ 5 Function
‘\\3} i e é\ ode [s ~| (0-8)
NS 1K Hz Input Counter
Fived time= 13 On=4 Off=2 "
s le—— 15— 1S ¢Sy
un
col 8 OFF
I0l1| 00.10 col
000008 Fixed Time:IN L] I ->|0.|..00 Sec
000003
Current Value:l |
Preset Value:|000005 [ooooos  ore
Preset Type:|N ~ I N -
Input Il/I2 Reset Input
Contact I (13 Contact
0K I Cancel ‘
Mode = 8
‘ =0.1s 0.1s 0.1s 0.1s 0.1s 0.1s
Current value = 5 3 5 4 3 4
Reset input = 3
Input pulse
Counter coil OFF | ON OFF
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REAL TIME CLOCK (RTC) INSTRUCTIONS

The LRD includes a total of 31 separate RTC instructions that can be used throughout a program. Each RTC instruction has a choice of

5 operation modes, and has 10 parameters for proper configuration. The initial clock/calendar setting for each connected LRD is set using the
Operation»RTC Set menu selection from the LRXSW software.

Symbol | Description
1 Input the first week to RTC
Input the second week to RTC
RTC mode 0~2, 0: internal coil 1: daily, 2: consecutive days
RTC displays the hour of present time.
RTC displays the minute of present time
Set RTC hour ON
Set RTC Minutes ON
Set RTC Hour OFF
Set RTC Minutes OFF
RTC Coil Number (R01~R1F Total: 31 RTC)

RTC 5ET V3.0
2009. 06, 26
Fri. 10:11

|| N|lo|o|~|w|N

—_
o

RTC MODE 0 (INTERNAL COIL)
Mode 0 RTC (Internal Coil) used as internal auxiliary coils. No preset value. The example below shows the relationship among the numbered
block diagram for a Mode 0 RTC, the ladder diagram view, and the software Edit Contact/Coil dialog box..

- o Edit Contact/Coil X

(3)— n | n |r |c R e 4f»]

Real time clock

4 6 R ﬁl_:] {0L-LF)

Function
Hode |[J] =| (0-4)

Internal Coil

ke Il

Ueek (On->08): | B -]
Curcent Value:
Preset Vu.l.ut:[_: I_On I_: ’_OEI!

(hour :minute)

oK | Cancel

I0l ROL

001 | ol

ON
101 OFF OFF

ON
RO1 OFF OFF
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RTC MODE 1 (DAILY)

The Daily Mode 1 allows the Rxx coil to active based on a fixed time across a defined set of days per week. The configuration dialog below
(example 1) allows for selection of the number of days per week (i.e. Mon-Fri) and the Day and Time for the Rxx coil to activate ON, and the Day

and Time for the Rxx coil to deactivate OFF.

Example 1:
Edit Contact/Coil [X]
{1 /~2/P n | m | IE R le  «l»
/é ; ’ B \'f B Feal time clock
- (4. 5 R for =] (o1-1m)
= = —(1 O‘ Function
Y TN ;
@ | 7 ) N Mode |1 -] (0~4)
R Every day action mode
N ,,/‘\\
(89
[ [ o [ we [ o [ ve [ sa [ o]
l. .l,l. }.l | ] .l| ‘l,i .|| ..{
Fasable [
O o I e 8 N O
RO1 MO-FR Veek (On->0££) :[MO | - =~
l= 10:07 ROL Current Vs.lue:l
08:00 Preset Value:IUB b IFUn |l7| H Wﬂt:
17:00 {hour :minute)
| [1):4 I Cancel |
Week Monday Tuesday Wednesday ... .. Friday Saturday ~ Sunday
Time 8:00 17:00 800 17:00 8:.00 17:00 8:00 17:00 8:00
ENABLE
Rn Output
Example 2
® 1
OM®) TU-FR
®:0 17:00
HC) 8:00
Week Monday Tuesday Wednesday ... .. Friday Saturday ~ Sunday
Time 8:00 17:00 800 17:00 8:.00 17:00 8:00 17:00 8:00
ENABLE
Rn Output
Example 3:
® 1
OM®) FR-TU
®:® 8:00
1 ® 17:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
57
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Example 4:

® 1
D:O FR-MO
®:® 17:00
®:0® 8:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:.00 17:00 8:.00 17:00 800 17:00 800 17:.00 800 17:00
ENABLE
Rn Output
Example 5:
® 1
®:@ SU-SU
®:.:® 08:00
®:0 17:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:.00 17:00 800 17:00 800 17:.00 800 17:00
ENABLE
Rn Output
Example 6:
® 1
®:@ SU-SU
®:® 17:00
®:0 8:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 800 17:00 800 17:00 800 17:00
ENABLE
Rn Output
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RTC MODE 2 (WEEKLY INTERVAL)
The Interval Time Mode 2 allows the Rxx coil to activate based on time and day per week. The configuration dialog below (example 1) allows for
selection of Day and Time for the Rxx coil to activate ON, and Day and Time for the Rxx coil to deactivate OFF.
Example 1:
Edit Contact/Coil
1 -2 — [T - S R le 4lr]
f \—/ ~ Real time clock
N 3 ST T
&4/ g [or +] t01-1F)
7 ) Function
o o Interval time action mode
. ,,/‘\\
(8 9
[ome Jovw Pwe T v | v | [ s ]
10 2T V[ (T
Feable [
1 T O T Y 15 I
ROl Ig_g‘:' Week (On->0E£€) :|TU - — . -
z= 08 00 PO Current Value:E
) Peeser Value:|08 ’?On ’T: |IJU OfE
17:00 {BouE Binuee )
oK I Cancel |
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
Example 2
® 2
. SA-TU
®:0 17:00
HC) 08:00
Week Monday Tuesday .. .. Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
Enable
Rn Output
Example 3
® 2
OM®) TU-TU
®:® 17:00
O 08:00
Week Monday Tuesday .. .. Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
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Example 4

® 2
®:® TU-TU
®:.:® 08:00
HC) 17:00
Week Monday Tuesday .. .. Saturday Sunday
Time 8:.00 17:00 8:00 17:00 8:00 17:00  8:00 17:00
ENABLE
Rn Output

RTC MODE 3 (YEAR-MONTH-DAY)
The Year-Month-Day Mode 3 allows the Rxx coil to activate based on Year, Month, and Date. The configuration dialog below (example 1) allows
for selection of Year and Date for the Rxx coil to activate ON, and Year and Date for the Rxx coil to deactivate OFF.

Symbol | Description

J\1 VY 2 N 1 RTC Year ON
@ 2 RTC Year OFF
2\ 3 RTC Mode 3, Year-Month-Day
— 4 Display RTC present time, Year-Month-Day
@\\ %\ \9 5 RTC month ON
2 6 RTC day ON
f\\ N 7 RTC month OFF
78 8 | RTC day OFF
9 RTC code (RO1~R1F, total 31 group)
S Edit Contact/Coil
A2 -
: LI -
. u | u Iz le R le il i
<£3) ,,2\\ Real time clock
P — R |o1 :_J {01-1F)
//é\\“‘ 'é\‘ \9/" Function
\,,/ N Hode |3 «| (0-4)
o o Interval month action mode
( 8"
| Brbea] — fomoii] — Foniza]
Fruale [
Rx I
rol 09-10 Yese (On->0££): 03 -5 [10
3-| 090328 RO1 Curcent ‘mlu::{i
02' l? Preset Va..lm:;ioz S LT on Il.l Rl 5 B DEE
11.11 (Year.Day)
124 | Cancel I
Year-Month-Day 2009/02/17 2010/11/11
Time 0:00 0:00
ENABLE
ON
RTC Output OFF OFF
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Example 2:
® 3
D/®/® 2010/11/11
@/®/ 2009/02/17
Year-Month-Day 2009/02/17 2010/11/11
Time 0:00 0:00
ENABLE
RTC Output
Example 3:
® 3
D/®/® 2010/11/11
@/0/ 2010/11/11
Year-Month-Day 2010/11/11
Time 0:00
ENABLE
RTC Output
RTC MODE 4 (30-SECOND ADJUSTMENT)
The 30-second adjustment Mode 4 allows the Rxx coil to activate based on week, hour, minute and second. The configuration dialog below
shows for selection of week, hour, minute and second for the Rxx coil to activate ON, and 30-second adjustment then Rxx OFF.
) Symbol | Description
o e 1 N 1 RTC adjustment week
@ e 2 RTC mode 4
NN 3 RTC present ho
CB LA pr -ur
=~ 4 RTC present minute
(5 8 8 5 | RTC adjustment hour
NS 6 RTC adjustment minute
N 7 RTC adjustment second
\Z/ 8 RTC code (RO1~R1F, total 31 group)
Edit Contact/Coil x]
x |u | T |c R le 4/
Real time clock
R vl (0L1~1F)
Function
Hode [a4 ~| (0-4)
303 modify mode
[ Toow Twe T oo T ow [ osa T snn |
I 0 9 Y Y P [ Y P P P
Enable |
R |
Week (On) |30 -
Current Value: : -
Preset Value: 00 : |00
(houz:minute) ; ’F
1) 4 | Cancel
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Example 1: preset second < 30s
/‘\\
—~ | N RO1 SA
[ 2} R 4-| 12:25
\ s S y 5
(84, os:00 [ RO%
o " :20
o - ‘( 8 | -
(e 6 N
TN
7
Day SA
Time 8:00 8:00:20
ENABLE
ON
RTC Output OFF OFF
The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit RO1 will be ON. RTC status bit RO1 will be OFF when
the present time achieves 8:00:20 at second time. Then time continuous going. So, this means that RTC status bit is ON for 21 seconds.
Example 2: preset second > 30s
~ | N ROL SA
‘\2) q4=] 13:41 ro1
(3 40 08:00
- 40
o e 8
{ | 6 | ~
N 9/
/‘\\
7
Day SA
Time 8:00 8:00:40
ENABLE
Rn Output
The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit R01 turns ON. Then time is onging on and R01 turns
OFF. This means that the RTC status bit will be ON for one pulse.
62 JLovato

___electric



LRX D01

1185 GB 09 15

COMPARATOR INSTRUCTIONS

The LRD includes a total of 31 separate comparator instructions that can be used throughout a program. Each comparator has a choice of
8 operation modes. Additionally, each comparator has 5 parameters for proper configuration. The table below describes each configuration

parameter, and lists each compatible memory type for configuring Comparators.

0O

1)

Symbol | Description

1 Comparison Mode (0~7)

Ax analog input value (0.00~99.99)

Ay analog input value (0.00~99.99)

Reference comparative value, could be constant, or other data code

o s |w N

Output terminal (GO1~G1F)

The preset value @, ® and @ can be a constant or other function current value.

COMPARATOR MODE 0 (INTERNAL COIL)

Mode 0 Comparator (Internal Coil) used as internal auxiliary coils. No preset value. The example below shows the relationship among the
numbered block diagram for a Mode 0 Comparator, the ladder diagram view, and the software Edit Contact/Coil dialog box.

TN
— 1/ Edit Contact/Coil
PR Analog comparator
—(5 ‘ 6 [or ~| O1~1F)
Function
Mode -] ©~7)
Internal Coil
Ax Ay
2 | T G | T
Current Value:| sec | Sec
Preset value:l— Ref
Presat TS"DG!I'. > I
| 0K I Cancel
IDll 601 0
01
o [
ON
101 OFF OFF
ON
RO1 OFF OFF
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ANALOG COMPARATOR MODE 1~7

(1) Analog Comparator mode 1: Ay -@ < Ax< Ay < +@®, ® ON

(2) Analog Comparator mode 2: Ax < Ay, ® ON

(3) Analog Comparator mode 3: Ax< Ay, ® ON

(4) Analog Comparator mode 4: @ = Ax® ON

(5) Analog Comparator mode 5: @ = Ax® ON

(6) Analog Comparator mode 6: @ = Ax® ON

(7) Analog Comparator mode 7: @ = Ax® ON

Example 1: Analog Signal Compare

In the example below, Mode 4 is the selected function that compares the value of analog input A01 to a constant value (N) of 2.50. Status coil

GO1 turns ON when A01 is not less than constant 2.50.

SO
(2 O i
/\;’/ \/"5 N Analog comparator
(3 G |n1 ~| (01~1F)

.9
‘ 'D Funcrion
N Hode |4 ~| t0-7
Ax<=Ref.
Ax Ay
S = |
Current Value:| Sec ‘ Sec
Preset Value: UZ.SU| Ref
Preset Type:|N .
GOl 4
A01
GOl
0z.s50vV
0K | Cancel
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Example 2: Timer/Counter present value Compare
The Comparator instruction can be used to compare Timer, Counter, or other function values to a constant value or each other. In this example

below, Mode 5 is the selected function that compares the value of Counter (CO1) with the value of Timer (T01). Status coil GO1 turns ON if
present value of CO1 is not less than present value of T01.

0
— 1 — Edit Contact/Coil 3
S

2 R I T P PRI
’/ Analog comparator
(/ \ G Iﬂ {01~1F)
9
‘/'41\ Function
T mode [5 <] (0.7
Ax>=Ref.
A Ay
R | I O ||
Currentc Value:l Jec I Sec
Preset Value: . Ref
Preset TYpe:iv 0l
GOl s
col
GOl
TOl
0K I Cancel

HMI DISPLAY INSTRUCTIONS

The LRD includes a total of 31 HMI instructions that can be used throughout a program. Each HMI instruction can be configured to display
information on the LRD 16_4 character LCD in text, numeric, or bit format for items such as current value and preset value for functions,
Input/Output bit status, and text. There are three kinds of text in HMI. They are Multi Language, Chinese (fixed) and Chinese (edit), Multi
Language is shown in the adjacent example. Each HMI instruction can be configured separately using the Edit>>HMI/Text menu selection from
the LRXSW software. In the adjacent example, HMI instruction HO1 is configured to display the value of T01, and some descriptive text.
Allows the SEL button on the LRD keypad to activate the selected message on the LCD even the Hxx is inactive.

A phone number can be displayed on the screen to alert an operator to call for help. But the phone number field does not dial a modem or allow
for a modem connection.

Phone Mumber

13856695426 Add

Each HMI instruction has a choice of 2 operation modes. The table below describes each configuration parameter.

Symbol | Description
1 Display mode (1-2)
2 HMI character output terminal (HO1~H1F)
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—_ Edit Contact/Coil @
T | e | ® | & H [as  4]r]
. HHNI display page
<] (o1-1m)
—(2 ) H |01
Function
Hode |1 = (1-2)
1
m:n
HO1 1
HO1l
I 0K | Cancel

The Chinese (fixed) and Chinese (edit) are shown below. The total number of Chinese (edit) is 60.

" Multi Language & é\g_hir_l_gf_g_(__f_:&xe ! ¢ Chinese(edit)

Text Input

EEFH—-Z=ZEEREALTHBELE R

EOREEFREFEADE FEPEEESIK

REEEXNE LA RE A RERH T WE &

EE e EHNBELEHENEETFUSLERT

BHTH R

" Chinese (fixed) & Oltinsse Laput X
Chinese Display
Press Edit
Erase Cancel
Chinese Input
I Add
Edit
HMI FUNCTION INSTRUCTION
1. HMI can display character, built-in Chinese, user-defined Chinese and GSM telephone number. This information cannot be edited through
keypad.
2. HMI can display function current value (T, C, R, G and DR, classifying units and un-units). This information cannot be edited through keypad.
3. HMI can display preset value of function (T, C, R, G and DR). This information can be edited through keypad.
4. HMI display state of coil (I, X, Z, M and N (only FBD)), state of M and N can be edited through keypad.
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HMI STATUS
1. HMI scanning state, press SEL into at 10 interface
WO | 4 o <J To1=20.005cc 1P o J
2.1234 x Q e o | TOL#E. ##Se e e
Q.12345678 o —————>| #TOL## o
RON Hed. 09:05 | RN NP4 101=H4# Y.
2. HMI running state, HMI is enabled at 10 interface
1.123456739ABC Vo‘ : (lBEAE TR | 4 o .|
Z.1234 x Q e Enable M02 01234 T01=00. 00Sec Q e
Q.12345678 o S %5 |[moc=] GGG —>| o0.00 o
RUN Wed. 09:18 ‘ ‘ vox]  AEGGE HO2=ON & ‘
3. HMI edit preparing state, press SEL when HMI is scanning or running state, flicker cursor will show if there is edited content.
T01=20. 00Sec Vo‘ T01=H0. 00Sec Vo‘
T01=00. 00Sec Q e Press SEL | T01=00. 00Sec Q e
—
00.00 o 00.00 o
X02=0N AVA4 NO2-ON AVA
4. HMI editing state, press SEL again under status 3
Tor0.0o5ee | o J T01=20. 00Sec ' o J
T01=00.00Sec Q e Press SEL T01=00. 00Sec 4 e
—
00.00 o 00.00 o
H02=0N NV M02=0N AVA
KEYPAD INSTRUCTION
ESC Abrogate operation
SEL Into status 3 if there is edited content at status 1 or 2
Into status 4
Change preset type under status 4
™ Under status 4, change data and number, function preset data;
change coil state
(SEL+™)| Not in status 4, move cursor up and down
Under status 2, find the nearest enabled HMI
Under status 1, find the nearest HMI whose mode is 1
<> Move cursor lift and right
0K Validate editing and store automatic
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PWM QUTPUT INSTRUCTION (DC TRANSISTOR OUTPUT MODEL LRD12TD024 ONLY)

The transistor output model LRD includes the capability to provide a PWM (Pulse Width Modulation) output on terminal Q01 and Q02.
The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a PLSY (Pulse output) output on terminal Q01, whose
pulse number and frequency can be changed. The table below describes number and mode of PWM.

Mode Output
PO1 PWM, PLSY | Q01
P02 PWM Q02
PWM MODE

P01 and P02 both can work under this mode. Each PWM has 8 group preset stages which contents Width and Period. The 8 group preset
values can be constant or other function current value. Each PWM has 10 parameters for proper configuration. The table below describes each

configuration parameter, and lists each compatible memory type for configuring PWM.

Symbol Description Enable Select3 Select2 Select1 stage PWM Output
- PWM mode (1) OFF X X X 0 OFF
- present stages as operating (0~8) ON OFF OFF OFF 1 Preset stage 1
- Select1 (101~g1F) ON OFF OFF ON 2 Preset stage 2
- Select2 (101~g1F) ON OFF ON OFF 3 Preset stage 3
- Select3 (101~g1F) ON OFF ON ON 4 Preset stage 4
- Current number of pulse ON ON OFF OFF 5 Preset stage 5
(0~32767)
- Period of preset stage ON ON OFF ON 6 Preset stage 6
- (1~32767 ms)
- Width of preset stage ON ON ON OFF 7 Preset stage 7
- (1~32767 ms)
- Output port (Q01~Q02) ON ON ON ON 8 Preset stage 8
- PWM code (P01~P02)
Example:
‘{/‘i\ \g/#\\\i Edit Contact/Coil El
o NN N
{3 — 9 e I= Js = o las <]
. 6 o PUN e
3= I T r o |0
o E ? ," o Function
‘@7 —~ Hode [1 +| (1.2
oy t
POl 1 3 Select 1-8:[3 ] [
MO3 0 gaoi Current Valu.e:l =S | ms
MOo24 00005 Preser Velue:[00010 us [00005 ns
MOl 00010 Prezec Type: N - H -I

Select input poincs: (high->low bit)+l

M= for o =Jfoz [ <] Jps

oK I Cancel |

The state of M01, M02 and MO3 are 010, so PWM output pulse is like this setting below:

Enable

t=bs

Output

T=10s

A S N

The state of M01, M02 and MO03 decide PWM output. PWM stages can be changed by the status of M01, M02 and M03 when P01 is running.
® displays the number of pulse when P01 is running, but ® equals 0 when P01 is disabled.
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PLSY MODE
Only P01 can work under this mode, and the output is Q01. PLSY has 6 parameters for proper configuration. The table below describes the
information of PLSY parameters.
Symbol | Description
1 PLSY mode (2)
2 Total number of pulse (storing in DRC9)
3 Preset frequency of PLSY (1~1000Hz)
4 Preset pulse number of PLSY(0~32767)
5 Output port (Q01)
6 PWM code (P01)
The preset frequency and pulse number can be constant or other function current value. They are variable if the preset are other data code. The
PLSY will stop output if it has outputted the number of @. pulse. PLSY will run again if it is enabled for a second time.
Example:
Parameter setting: ® = 500Hz @ = 5, output as shown below:
Enable
ims
Output | | | | |
2ms
PLSY stops outputting when the number of output pulse is completed.
In the example below, the frequency is other data code (C01). So the wave frequency will change following the current value of C01.
AT
N4
N ~
(2. 4\(’5 }
—/ e
) ) P o1 w| (01l-02) Q >
SN P |
‘\\ /,,‘ \1 0 / Function
o e Hode Iz ‘-i {1-2}
‘\/ 'D PLSY
Ny
L i
AL goooo Qo1 Cu:.:.en.:. \Ifalue::l = I
col 0l Preset Value:l I Hz [00100
Presst 'lsz:IC - |01 N v!
00100 L -
| 0K I Cancel
- In the example above, frequency is 1000 if the current value of CO1 is bigger than 1000.
— PLSY stops outputting pulse after it has output 100 pulses.
— PLSY will be going on as long as it is enabled if @ is 0.
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SHIFT (SHIFT QUTPUT)
The LRD includes only one SHIFT instruction that can be used throughout a program. This function outputs a series of pulses on selection
points depending on SHIFT input pulse. It has 4 parameters for proper configuration. The table below describes each configuration parameter,
and lists each compatible memory type for configuring SHIFT.
o _ Symbol | Description
G\: 1 Preset number of output pulse (1~8)
N 2 SHIFT input coil (101~g1F)
. 3 SHIFT output coils (Q, Y, M, N)
3" (4 4 | SHIFT code (S01)
« \(_3/ ) \F/
o
In the example below, ® =5, @ =101, ®: Q03~Q07.
-
@7 1 |mx |ar R surr |0 4]0
Select Coil No.
4 . [—_| o1
N
- Function
o
s01 Pulse Coil: _ -~| |oL
s s01 Select 1-8: |5 -
Q03-Q07 Start Coil: |0 -| |03
101
[0 I Cancel

Enable

Q03

Q04

Q05

Q06

Qo7
Q03 is ON, and from Q04 to Q07 are OFF when ENABLE is active. Q04 turns ON when 101 rising edge is coming on and other points turn OFF.
The next coil turns ON at each rising edge of SHIFT input and others turn OFF.
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AQ (ANALOG OUTPUT)
The default output mode of AQ is 0-10V voltage; the corresponding value of AQ is 0~1000. It also can be set as 0-20mA current; the
corresponding value of AQ is 0~500. The output mode of AQ is set by the current value of DRDO~DRD3 as shown below.
Number Meaning Mode DRD0~DRD3 data definition
DRDO Setting the output of AQO1 1 0: voltage mode, AQ output value is 0 under STOP mode
DRD1 Setting the output of AQ02 2 1: current mode, AQ output value is 0 under STOP mode
DRD2 Setting the output of AQ03 3 2: voltage mode, AQ keeps output value under STOP mode
DRD3 Setting the output of AQ04 4 3: current mode, AQ keeps output value under STOP mode
It will be considered as 0 if the value of DR is not in the range of 0~3. That means the output mode of AQ is mode 1. AQ displays preset value
(constant of code of other data) under STOP mode, displays current value under RUN mode. AQ preset value can be a constant or other function
current value.
AQ DISPLAY
AQ displays the preset value under STOP mode, and displays the current value under RUN mode.
2 number of expansion analog output 2A0; AQ01_AQ04
AQO0O1=01.23YV
AQO0O2=08.92mA 0 ~ 10VDC voltage mode (AQ value: 0_1000), depending on DRDO
AQO03 = A0 1 \ 0 ~20mA current mode (AQ value: 0_500), depending on DRD1
AQO04=DR3F mA
The value will be considered if in over-flow when writing AQ preset value or current value through PC communication. So, output mode
information should be written before preset value.
AQ-current_value: 500 = AQ_display_value : 20.00mA
AQ current value is different from display value and current value is used in operation and storage. AQ display is shown below.
AQ Set E]
Set Mode
oL v vfforos o1
a0z (v ~|[oroo 2 ~] =01.00v
bisolay | AQ02=04. 00mA
AQ03 [N ~||0200 3 ~| play 00302 00V
>| AQ03=02.
LS| B 4Q04=08. 00mA
Current mode,keep value when stop
0K | Cancel
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AS (ADD-SUBTRACT)
The LRD includes a total of 31 AS instructions that can be used throughout a program. The ADD-SUB Addition and/or Subtraction function
enables simple operations to be carried out on integers. There are 6 parameters for proper configuration. The table below describes each
configuration parameter, and lists each compatible memory type for configuring AS.
e
2 Symbol | Description
N /5\\ 1 AS current value ( -32768~32767)
(2, N 2 | V1 parameter ( -32768~32767)
Ca) o 3 V2 parameter ( -32768~32767)
N \6 4 V3 parameter ( -32768~32767)
S~ 5 Error output coil (M, N, NOP)
(4 6 | AS code (ASO1~AS1F)
Compute formula: AS = V1 + V2 - V3
AS current value is the result of compute. Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be
set to 1 when the result is overflow. The current value has no meaning at this time. But it will do nothing if the output coil is NOP. The output
coil will turn OFF when the result is right or the function is disabled.
The example below shows how to configure AS function.
— 4// 1 k\j — Edit Contact/Coil
S
S . c Iz s |u s w4
‘\\ //,,‘ ‘@ Select Coil No. Error Coil
As ~| (01-1F) W =] [
A A
“\ 3 /"‘ \\6< ," Function
/,A\ Current value:
4 ) AS=V14+72-V3
S
00000 ¥1 V2 - ¥3
AS0OL 1easa b wol preset: (15453 I [
TOL AS01 P“TYPHIH 'r_—T v’?lc v”fu_
Ccol
{1]:4 | Cancel
Error output coil NO1 will turn ON when the compute result is overflow.
72
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MD (MUL-DIV)
The LRD includes a total of 31 MD instructions that can be used throughout a program. The MUL-DIV Multiplication and Division function

enables simple operations to be carried out on integers. There are 6 parameters for proper configuration. The table below describes each
configuration parameter, and lists each compatible memory type for configuring MD.

M L
N Symbol | Description
S VN 1 MD current value ( -32768~32767)
(2 5

=/ N 2 V1 parameter ( -32768~32767)

N . 3 V2 parameter ( -32768~32767)
/ .
L9 H\6 4 | V3 parameter ( -32768~32767)
N 5 Error output coil (M, N, NOP)
8 /,,‘ 6 MD code (MDO1~MD1F)

Compute formula: MD = V1 * V2 /V3

MD current value is the result of compute. Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be
set to 1 when the result is overflow. And the current value has no meaning at this time. But it will do nothing if the output coil is NOP. The
output coil will turn OFF when the result is right or the function is disabled.

The example below shows how to configure MD function.

— (,1\‘ — Edit Contact/Coil X
L X
N N R |e  |m  |as mw | 4
‘\\\2/) 4{\\ ," Select Coil No. Error Coil
g . MD 0L w| {01~1F) H o+ |01
(3} —{ 6
N N Function
7 B ~ Current walue:

8 /,,‘ MD=V1TVZ/V3
MDO1 00000 VL * V2 7 V3
16526 MOl Preset: [16586 ‘ [
vol MDOL Pre Type: |y v”_i\" vFJ‘J__‘ mj’aj‘_‘.
A0l
OK | Cancel

Error output coil MO1 will turn ON when the compute result is overflow.

PID (PROPORTION - INTEGRAL - DIFFERENTIAL)

The LRD includes a total of 15 PID instructions that can be used throughout a program. The PID function enables simple operations to be
carried out on integers. There are 9 parameters for proper configuration. The table below describes each configuration parameter and lists each
compatible memory type for configuring PID.

SN
[ ‘\1/‘ T [ T Symbol | Description
S N S N 1 PI: PID current value (-32768~32767)
{ /\ —.8 ‘/\5 - 8 2 | SV: target value (-32768-32767)
N N o N 3 PV: measure value (-32768~32767)
(3, 9 (6. —9 4 [T, sampling time (1~32767 * 0.015)
,i\ . /Q\\ ’ 5 | K, Proportion (1~32767 %)
L&) ‘\\7< 6 T, Integral time (1~32767 * 0.1s)
7 T, Differential time (1~32767 * 0.01s)
8 Error output coil (M, N, NOP)
9 PID code (PI01~PIOF)

The parameters @ and @ can be constant or other function current value. The error coil will turn ON when either T, or K is 0. But it will do
nothing if the output coil is NOP. The output coil will turn OFF when the result is right or the function is disabled.
PID computes formula:

EV, =SV—PV,

T
PI=K, (EV—EV,_,) +FSEVH +D,
1
TD
D, =7(2PV,H*PV,1*PVH,2)
N

PI=2%PI
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The example below shows how to configure PID function.

i (,1\\ — _ Edit Contact/Coil X]
N4 -
L =~ - R G | B |as  |m FI ]m( i
-/ e >/ N Select Coil No. Error Coil
PN . . PR PID|01 | (01-~0F) no vl (01
NS \Y AL N Function
/"\ /‘\\ Current walue:
4\\4}/\ \7 FID (-32768~32767)
Dest.¥:|H | (00120 [-32768~32767)
Test ¥: | =| (00100 [-32768~32767)
Sam. T: |N | (00200 (1~32767)
Gain: [N =| |00100 (1-32767)
Int. T: |N | (00100 (1~32767)
00000
oolzo piOl ooloo 01 Dif. T:|m +| |00L00 (1~32787]
oo1oo [FI01 oo1oo [FI01
00200 00100,
0K Cancel
MX (MULTIPLEXER)
The LRD includes a total of 15 MX instructions that can be used throughout a program. This special function transmits 0 or one of 4 preset
values to MX current value memory. The MX function enables simple operations to be carried out on integers. There are 7 parameters for proper
configuration. The table below describes each configuration parameter, and lists each compatible memory type for configuring MX.
— / — Symbol | Description
/é ) o 1 V1 parameter ( -32768~32767)
\ N
2 2 V2 parameter ( -32768~32767)
S~ — R N
— ; 7" 3 V3 parameter ( -32768~32767)
'3 N 4 V4 parameter ( -32768~32767)
5 Selection bit 1: $1
A N —
@* 4 6 Selection bit 2: 52
o 7 MX code (MX01~MXOF)
The parameters from @ to @ can be constant or other function current value. The table below describes the relationship between parameter and
MX current value.
disable MX = 0;
enable $1=0,52=0: MX = V1;
$1=0,52=1: MX = V2;
$1=1,52=0: MX = V3;
$1=1,52=1: MX = V4;
The example below shows how to configure MX function.
/"‘i\\ Edit Contact/Coil E‘]
f o H las | et | <]
5 N
> / 2 \ Select Coil No.
o P w [or v (01-0F)
TN 4/ 7 |
; 3 \’\ N Function
e Current value:
@ ,/‘\\ Data multiplexer(futput value selected
L 4 ) by S1 and §2)
Preset Valuel: [N | 16513 I
Preser Value2: [AT =01 I
Preser Valued: {AQ ~«| |01 I
Preset Valued: (DR v | |01 I
51 5z
01 16513 Contact [1 +|[or concace [l - o
f0lq 4701 1L{0 1
K014 AQOL
DRO1
1134 i Cancel ‘
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AR (ANALOG-RAMP)

The LRD includes a total of 15 AR instructions that can be used throughout a program. The AR function enables simple operations to be carried
out on integers. Analog Ramp instruction allows AR current level to be changed by step from starting level to target level at a specified rate.
There are 12 parameters for proper configuration. The table below describes each configuration parameter, and lists each compatible memory

type for configuring AR.

R
3 7

M0 4 12 10— g

AR_current_value = (AR_curret_level - B) / A

‘(\‘\I 71 )

—12)

Symbol | Description
1 AR current value: 0~32767
2 Level 1:-10000~20000
3 Level 2:-10000~20000
4 MaxL (max level):-10000~20000
5 start/stop level (StSp): 0~20000
6 stepping rate (rate): 1~10000
7 Proportion (A): 0~10.00
8 Excursion (B): -10000~10000
9 Level selection coil (Sel)
10 Stop selection coil (St)
11 Error output coil (M, N, NOP)
12 AR code (AR01~AROF)

The parameters from @ to ® can be constant or other function current value. The table below describes detailed information of each parameter

of AR.
Sel Selection level Sel = 0: target level = Levell
Sel = 1: target level = Level2
MaxL is used as target level if the selected level is bigger than MaxL.
St Selection stop coil. The St state goes from 0 to 1 and will start the current level decrease at start/stop level
(StSp + excursion “B”), and then keep this level for 100ms. Then AR current level is set to B which will make AR current value
equal 0.
Output coil | The output coil turns ON when A is 0.

The output coil can be M, N or NOP. The output coil is set when errors happen, but it will do nothing if the output coil is NOP. The current value
has no meaning at this time.

AR will keep the current level at “StSp + Offset "B" for 100ms when it is enabled. Then the current level runs from StSp + Offset "B" to target
level at enactment Rate. If St is set, the current level decreases from current level to level StSp + B at enactment Rate. Then AR holds the level
StSp + Offset "B" for 100ms. After 100ms, AR current level is set to offset "B", which makes AR current value equal 0.

TIMING DIAGRAM FOR AR

En

el

St

Tlanl.
Level2

Levell
StSptB

B

100ms

100ms

100ms
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The example below shows how to configure AR function.

b

Edit Contact/Coil 3

lme o Jor 40

Error Coil

-10000~20000)
-10000~20000)
[-10000~20000)

[1.10000)
[0~10.00)

{-10000~10000)

TN TN
— 1 J— 7 7 — 5\
- U o — A
,/é\\ 4*\1 1 Ji ‘\‘9 )7 /é\\ 4*\11 ;
3 7
e A
120 (0 - 2
) ~— - 0o ~—
a |m ez
Select Coil No.
i [ ~| (01-0F)
Function
Current walue:
AR=(Lewvel-0ff=et) /Gain
Levell:|H | |DOSO0
Levelz: [N« | |00800
MaxL: |[N | |01000
gtsp: [N+ | |0000D
el | ggggg Low ) ggggg Lo Rave: [w_-] [o0010
moid oozoo [RROMo | oi.oo pRROL Gain: [w | [ol.00
oiooo noooa 0ffset: [N ~| [oo0OD

el

Contact m ,r

,_
,_
,_
l— 1020000}
,_
,_
,7

Jt

Contact m ,F

Cancel
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DR (DATA REGISTER)
The LRD includes a total of 240 DR instructions that can be used throughout a program. The DR function is transferring data. DR is a temp
register. DR sends data from prevention registers to current register when it is enabled. The data can be signed or unsigned by setting DR_SET
bit through operation>>module system set menu selection from the LRDSW. There are 2 parameters for proper configuration. The table below
describes each configuration parameter, and lists each compatible memory type for configuring DR.
Symbol | Description
1 Preset value: DR_SET = 0, 0~65535
DR_SET = 1,-32768~32767
N L/ 2 2 DR code (DRO1~DRFO0)
(1) &/
S
The parameter @ can be a constant or other function current value.
The example below shows how to configure DR function.
mw | |m |ar bR |aurrr 4]
. Select Col No,
- TN
1 2 or fo1 ] (O1F0)
Function
Mode -
DEOL Preset Vaue: E
preset Type: [E | [0
col DRO1
0K I Cancel
STOP RUN (DRO01 = CO1 current value)
DRO1= CO1 DRO1= 00009
DR02= 00000 DR02= 00000
DR03= 00000 DR03= 00000
DR04= 00000 DR04= 00000
The data registers from DR65 to DRFO will be kept when the LRD powers down. The last 40 DR that from DRC9 to DRFO are special data
register as shown below. The contents of DRC9 is PLSY total number of pulse and DRDO~DRD3 are output mode registers of AQ01~AQ04, while
DRCA~DRCF, DRD4~DRFO are reserved.
DRC9 PLSY total number
DRCA~DRCF | reserved
DRDO AQO1 output mode register
DRD1 AQO2 output mode register
DRD2 AQO3 output mode register
DRD3 AQO04 output mode register
DRD4~DRFO | reserved
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CHAPTER 5: FUNCTION BLOCK DIAGRAM PROGRAMMING
FBD INSTRUCTIONS
Input Output coil Range
Input | 12 (101~10C)
Keypad input (Digital LRD) z 4 (Z01~204)
Expansion input (LRE) X 12 (X01~X0C)
Output (Digital LRD) Q Q 8 (Q01~Q08)
Expansion output (LRE) Y Y 12 (YO1~YOC)
Auxiliary coil M M 63(M01~M3F)
Auxiliary coil N N 63(NO1~N3F)
HMI H 31 (HO1~H1F)
PWM P 2 (P01~P02)
SHIFT S 1(S01)
1/0 LINK L 8 (L01~L08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A01~A08)
Analog input parameter v 8 (V01~V08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input AT 4(AT01~ATO04)
FBD program can only be edited and modified in the LRDSW software and write to LRD controlled equipment via communication cable LRXCO0
for PC RS22 or LRXCO3 for PC USB. Via controlled equipment, FBD program is available for querying or the parameter of the function block of
the program for modifying. The preset value of Block can be a constant or other block code. That means the preset value of this block is other
block current value.
Each FBD block size is not restricted; it depends on its function.
COIL BLOCK INSTRUCTION
ol
Nopi( Q01
Input terminal Output coil type
Output coil block
HMI
x|
LT lﬁm " = Elock Parameter
Text Display
Mol HOLl 1
Analog Display set... | 0K
I~ Display
Mobile Number Clear
[~ Mohile Message { pdd cancel |
Text
R R @ Multi Language (" Chinese [(fixed) " Chinese [(edit)
|_ —l - Text Input
LUHB%ET [+, -, /0123458789 :; <=>7@8ARC
| | DEFGHI TELMNOFPQRSTUVAXYZ [V]B_"abcdefs
hijklmnoparstuvezveze |0 adaadcéceiii
ifAAETvodaoaiulonnkf~Tsmzdaz3aatr {914
M0 1 _| H0 | RS o R B o e o el e B R A b Y
LI e EQ aBYS2TLwEBR¥Co=r 4o J¥uHARE
L I
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PWM function block (transistor output version LRD...TD024 only)

PWM MODE
The PWM output terminal Q01 or Q02 can output 8 PWM waveforms.

Mol P¥E Function
Function
Ho1 Mode: m Output 0: ’j
FOl
‘@—l— L
¥oz H _ET_AH_
woz Select 1~8: |l ~

T(ms) tims)
Current Value: 3
Preset Value:|l ws |0

Preset Type: N - n -

Symbol:
u
Cancel
Mo 1T — —1 PWMOT  Mode: 1
Nooo1—] | SET1 Out: 1
No2— Po 1 | TP1=00000
Noo 3L — — TT1=00001

PLSY MODE
The PLSY output terminal Q01 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.

P¥E Function [gl

Function

MOl Node: -vl output : I -

POl

B |~

BF
o IIDD
Preset Type:[N ~ I_ IH > f_
Symbol:
[
concel
Moot — —1 PWMO1  Mode: 2
N oo p— |
N o p— PO 1 | PF=00100
N o p—Lt— — PN=00000
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Data Link function block
Link &3
MOl Lol =
Function “Mode
L WO. [1o1 =] | & gend
" Receive
bits num: |3
I/O Link01 Start Coil: |I vl |l
Start Memory: w oo -
Mode:1 Num:8
Symbol:
101>W09
102>W16 cancel |
SHIFT function block
10k Shift
301 - FRmnction :
Select 1-8: |5 - ‘
Start Coil: |u - |01
Shift01 syabol: |
Cance.l.l
Type:Q01-Q05
Num:5
Timing diagram
101 |
! 2 J d 5 [ 7 g 9
UYL
Qo1
Qo2
Qo3
Qo4
Qos | |
LOGIC BLOCK INSTRUCTIONS
Q Logic type
Input _ — R Logic block number
terminal r L ‘ <— @ Log
N o p
Noo op 8
wos L 1 N
@ Connect with next
Funcion block
80 -JLovato
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Logic function block source:
block Number (byte)
Total block 260 6000
AND 1 8
AND(EDGE) 1 8
NAND 1 8
NAND(EDGE) 1 8
OR 1 8
NOR 1 8
XOR 1 6
SR 1 6
NOT 1 4
PLUSE 1 4
BOOLEAN 1 12
AND Logic Diagram
FBD LADDER
Inl
r— —-B 0 0 f n
I o 1= AN D] o1 102 103 1oz 5oo1
o 2— FB o 0 2 94‘}7“‘}7“‘}7 =H
I o 3—L— —- 10
101 And 102 And 103 n
Note: The input terminal is NOP which is equivalent to 'High'. | |
AND (EDGE) Logic Diagram
FBD LADDER
r— 1 B 0 0 3
Lo _| AND | 101 102 103
o 2- TLFs o0 2> 4H7_4H7_4H7'D_=
I o 3—L— —
101 And 102 And 103 And D
Note: The input terminal is NOP which is equivalent to 'High'.
NAND Logic Diagram
FBD LADDER
i01
r 7 B 0O 0 1 B
I 01— NA N D| i02 :
0o 2 Fe 0 0o 2|~ 7 =
i03
o 3—L— — 1§
Not(101 And 102 And 103)
Note: The input terminal is NOP which is equivalent to "High'.
NAND (EDGE) Logic Diagram
FBD LADDER
01 InL
i
r 7 B 0O 0 1 i
l 01— NA N D | i02 : Toz Bo0
o 2 Lk oo 2> '03' =B——}—
o 3—L— — | 1§ 102
Not(101 And 102 And 103) And D
Note: The input terminal is NOP which is equivalent to "'High'.
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OR Logic Diagram
FBD LADDER ‘o1
101
r 7 B 0O 0 1 —i }7_
I
o 1 0 R | 102 | 10z Boo1
o 2— |—Booze—H*T :
103
I 0 3 4 — — _‘ }71 102
101 or 102 or 103 n
Note: The input terminal is NOP which is equivalent to "'Low’'.
NOR Logic Diagram
FBD LADDER
|—— ——l B 0O 0 1
Lo _| NO R | i01 i02
o 2— |—500297H;—jH;—jH;=
o 3—L— —
Not (101 or 102 or 103 )
Note: The input terminal is NOP which is equivalent to "'Low".
XOR Logic Diagram
FBD LADDER
—_— _ oL
r 7 B 0 0 1 |
0o 1< x o R| '01}7 02 |E| poo1
| ﬁ
1o 2 FB o 0 2> | i 02 = e
101 XOR 102
Note: The input terminal is NOP which is equivalent to 'Low'.
SR Logic Diagram
FBD LADDER
|—— ——| B 0O 0 1
101
o 1 s }7 CXI\XD
I o 2— R FB oo 2> | XX =
- -0
Logic Table 101 102 [BOO
0 0 holding
0 1 0
1 0 1
1 1 0
Note: The input terminal is NOP which is equivalent to 'Low'.
NOT Logic Diagram
FBD LADDER
r— 7 B 0 0 1
o 1 N O T | o1 » 101 po0L
| |—Q 0 1 > _—— O = E NOT|
L I
Not 101
Note: The input terminal is NOP which is equivalent to "'High'".
82
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PULSE Logic Diagram
FBD LADDER
r P 7 B 0O 0 1
| 0 1 101 E00L
LI 01 .
Jue
| o1 |» HF———=0® E|
L I
Note: The input terminal is NOP which is equivalent to "'Low'.
BOOLEAN Logic Diagram
FBD LADDER
NO
M 0 5 |— — — —| B 0O 0 2
I 0 1 B L En0Z
_| | 101 XX
o2 | 15 A8FB 00 1[> }—————@ BL
Boo 3 L— —-
Note: The input terminal is NOP which is equivalent to "'Low”.
Description:
Input 1 M 0 5 r— 7 B x x x| Blockcode
Input 2 o1 B L |
Input 3 I 0 2 | 1 5 A 8 |—B y ¥y vy | Realtable; output
nput4 |[B 0 0 3 L — —
The relationship between input and real table is shown below.
Input 1 Input 2 Input 3 Input 4 Output (edit) Example Real table
0 0 0 0 01 0
1 0 0 0 01 0 8
0 1 0 0 on 0
1 1 0 0 on 1
0 0 1 0 01 0
1 0 1 0 01 1 A
0 1 1 0 01 0
1 1 1 0 0/ 1
0 0 0 1 01 1
1 0 0 1 01 0 5
0 1 0 1 01 1
1 1 0 1 01 0
0 0 1 1 01 1
1 0 1 1 on 0 1
0 1 1 1 01 0
1 1 1 1 on 0
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FUNCTION BLOCK
Function Block includes three types of function: special function, adjust-controlling function and communication function. Function type and
number are shown in the table below.

Function type number
Timer 250
. . Counter 250
special function
RTC 250
Analog Comparator 250
AS 250
MD 250
) ) ) PID 30
adjust-controlling function
MX 250
AR 30
DR 240

The capability of each block is alterable; it depends on the type of function. There are a total of 260 blocks and the total capability of block area
is 6000 bytes. For example with the block as Timer mode 7, the block size is 12 bytes.

Source table:

Block Number Timer Counter | RTC Analog AS MD PID MX AR DR
(byte) comparator
Total source 260 6000 250 250 250 250 250 | 250 30 250 30 240
Timer mode 0 1 5 1
Timer mode 1~6 1 10 1
Timer mode 7 1 12 2
Counter mode 0 1 5 1
Counter mode 1~7 1 14 1
Counter mode 8 1 16 1
RTC mode 0 1 5 1
RTC mode 1~4 1 11 1
Analog mode 0 1 5 1
Analog mode 1~7 1 12 1
AS 1 11 1
MD 1 11 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1

Function display:
Function type

.|-«— The block code is
indicated automatically

TN e

S — )
Parameter

Connect with next
Function Block
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TIMER FUNCTION BLOCK
TOE and TOF keep their current value after a loss of power to the LRD if “M Keep” is active. But the other Timers current value is 0.
(1) Timer mode 0 (Internal coil Mode)
FBD display Parameter display
- — BO OS5
I R
Enable Input=> || 0 4 —| |
| L Foou
1o |
Program display
E005
mode: 0
Timer: 032
(2) Timer mode 1 (ON-Delay A Mode)
FBD display Parameter display
- — BOOS5 B005 T03
I R
Enable Input=> || 0 4 —| |
| t Fao 4 T = 01.00Sec
Timing Parameter=> [P a r -1 J
Program display
EO0S
mode: 1
Timez: 032
Cur Valuel: 0_00d
Fre Waluel: 1l.00
(3) Timer mode 2 (ON-Delay B Mode)
FBD display Parameter display
- — BOOS5 B005 T03
I R
Enable Input=> [ | 0 4 —| |
Reset> [N o p | Fao 4 T =01.00Sec
Timing Parameter=> [P a r - -
Program display
E005
moda: Z
Timez: 02
Cur Valuasl: 0.00
Pre Yalu=l: 1.00
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(4) Timer mode 3 (OFF-Delay A Mode)

FBD display

Parameter display

——IBOO1

Enable Input=> | | 0 4—| |

Reset> [N 0 1 |

Fmo 1

Timing Parameter> | P a  —— t _

B0O1

T=01.00Sec

T01

Program display
E00l

mode: 2

Timer: 01

Cur Waluel: 0.00
Pre Waluel: 1.00

(5) Timer mode 4 (OFF-Delay B Mode)

FBD display

Parameter display

——|BOO1

Enable Input=> | | 0 4—| |

Reset=> [N 0 1 |

Fmo 1

Timing Parameter=> [P g r t -

B0O1

T =101.00Sec

T01

Program display
E0OL

mode: 3

Tim=z: O1

Cur Valuel: 0.00
Fre Waluel: 1.00

(6) Timer mode 5 (FLASH A Mode)

FBD display

Parameter display

Enable Input—>

Timing Parameter=> [P g r—|—

——lBOO‘I

0o L |
| LM Fwo s

_

B001

T=01.00Sec

T01

Program display

EO0L

mode: 5

Timaz: 01

Cur Waluel: 0_00
Fre Ualuel: 1.00
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(7) Timer mode 6 (FLASH B Mode)
FBD display Parameter display
|— ——l B O O 1 B0O1 T01
Enable Input=> | | 0 1—| |
Reset> [N o p | Fmo 1 T = 01.00Sec
Timing Parameter=> | P g r—|— -
Program display
EBOOl
mode: &
Timer: 01
Cur Waluel: 0_.00
Pre Valuzl: 1.00
(8) Timer mode 7 (FLASH C Mode)
FBD display Parameter display
I~ 1 BO O 1 B0O1 T01702
Enable Input=> | | 0 1—| |
| Fmo 1 ] = 05.008ec
Timing Parameter> [P a r —— 1 2 .| ﬂ;OZ.OOMin
Program display
E0nl
mode: 7
Timez: 0L
Cur faluel: 0.00
Pre Wfaluel: 5.00
Timer: 02
Cur WalazZ: 0.00
Pre Wfaluez: Z.00
COMMON COUNTER FUNCTION BLOCK
(1) Counter Mode 0
FBD display Parameter display
Counting Input=> || 0 1 I~ - BOO 1
| Fvo 1
1 C _I
Program display
EO01
C
mode: 0
Counter: 01
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g (2) Counter Mode 1
>
5 FBD display Parameter display
Counting Input=> {1 0 1 |— —l B O O 1 B0O1 Co1
Up/Down Counting=> [N 0 1—| |
Reset> |1 0 2 | Fmo 1 C = 555555
2 Counting Parameter> [P g r —— .|
=
(&)
g Program display
E00l
C
mode: 1
Counter: 01
Cur Walue: 0
FPre alune: 555555
(3) Counter Mode 2
FBD display Parameter display
Counting Input=> {1 0 1 I~ 7 B O O 1 B0O1 Co1
Up/Down Counting=> [N 0 1—| |
Reset> |1 0 2 | Fmo 1 C = 555555
Counting Parameter=> [P a r—|— > -
Note: The “>"means the current value appeared will be greater than present value.
Program display
EOOL
[0
mode: &
Counteaer: 01
Cur Walue: 0
Fre Walue: 555555
(4) Counter Mode 3
FBD display Parameter display
Counting Input=> {1 0 1 |— —| B OO 1 B0O1 Co1
Up/Down Counting=> [N 0 1—| |
Reset> |1 0 2 | Fmo 1 C = 555555
Counting Parameter=> [P a r—|— PD -
Note: The “PD” means the current value will be retained until the power recovers; Counter keeps current value when the LRD switches between
RUN and STOP when C KEEP enable.
Program display
Eaool
Z
mode: 2
Counter: 0O1
Cur Walue: 0
FPre ifalue: 555555
88
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g (5) Counter Mode 4
>
o
- FBD display Parameter display
Counting Input=> {1 0 1 |— —| B O O 1 B0O1 Co1
Up/Down Counting=> [N 0 1—| |
Reset> |1 0 2 | Fmo 1 C = 555555
g Counting Parameter> [P g r —— spD -
[aa}
(&)
g Nota: The “>"means the current value appeared will be greater than present value;

The “PD” means the current value will be retained until the power recovers; Counter keeps current value when the LRD switches between
RUN and STOP when C KEEP enable.

Program display
EO0OL

e

mode: 4

Counter: 01

Cur Walus: 0O

Pre TWalue: J55555

(6) Counter Mode 5

FBD display Parameter display

Counting Input> | 1 0 1 |— 98001 BOO cot
Up/Down Counting=> [N 0 1—| |
Reset> |1 0 2 | Fmo 1 C = 555555

Counting Parameter> [P a r —— ¢ > -

Note: The “>"means the current value appeared will be greater than present value.

Program display
E00L

cC

mode: 5

Counter: 01

Cur Walue: 0

Pre ifalue: 555555

(7) Counter Mode 6

FBD display Parameter display

Counting Input> | | 0 1 |— 78001 BOO cot
Up/Down Counting=> [N 0 1—| |
Reset> |1 0 2 | Fmo 1 C = 555555

Counting Parameter> |p a3 r —— ¢ > pD -

Note: The “>”means the current value appeared will be greater than present value.
The “PD” means the current value will be retained until the power recovers; Counter keeps current value when the LRD switches between
RUN and STOP when C KEEP enable.

Program display
E00L1

cC

mode: 5

Counter: 01

Cur Walue: 0

Pre Walue: 555555

Note: Only first 31 Counter functions can keep their current value after a loss of power to the LRD.
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HIGH SPEED COUNTER FUNCTION BLOCK

(1) Counter Mode 7

High counting input >
Enable Input>
Reset—>

Counter Parameter =

FBD display

Parameter display

01 - 98001
N O 1 |
Mo 2 | Fvo 1

Par—1Hz -

B001

C = 555555

Co1

Note: High speed input terminal 101,102.

Program display

E0ol

mode: 7

Counter: 01

Cur Value: 0

FPre Walue: 555555

(2) Counter Mode 8

FBD display Parameter display

0 1 I~ 7 B OO 1 B0O1 Co1
Enable Input=> |N 0 1—| |
| Fvo 1

Counter Parameter> |P a1 —— 9/HZ -

High counting input >

T=10.22Sec
C 1 = 000050

C \ = 000030

Note: High speed input terminal 101,102.

Program display

EQo0l

mode: &

Counter: 01
Fixed Time: 10.00
Uppec: S0

Lowerz: 20

RTC COMPARATOR FUNCTION BLOCK
(1) RTC Mode 0 (Internal Coil)

FBD display Parameter display
- B OO 1
I 1

o1+ L |
| L koo

L g J

Enable Input—>

Program display
E00l

moede: 0O
ETC: 1
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g (2) RTC Mode 1 (Daily)
>
- FBD display Parameter display
I~ 7 BO 01 B0O1 RO1
Enable Input=> [ | 0 1—| @® |
| Fa o 1 ON MO 08:00
z RTC Parameter> [P a r —— DD - OFF FR 17:00
g Program display
E00L
mode: 1
ETC: 01
M0 -> FR
On : &:0
Off: 17:0
(3) RTC Mode 2 (Continuous)
FBD display Parameter display
I~ 7 BO O 1 B0O1 RO1
Enable Input=> | | 0 1—| @ |
| Fao 1 ON MO 08:00
RTC Parameter> [P 2 r ——  ww - OFF FR 17:00
Program display
E00L
mode: Z
ETC: 01
M0 -> FR
On : &§:0
Off: 17:0
(4) RTC Mode 3 (Year Month Day)
FBD display Parameter display
I~ 7 B OO 1 B001 RO1
Enable Input-> | | 0 1—| & |
| Fa o 1 ON 09.02.17
RTC Parameter> |p 2 r ——  MD _ OFF 10.41.11
Program display
EOOL
mode: 2
ETC: 01
On @ 09.2.17
Off: 10.11.11
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g (5) RTC Mode 4 (30-second adjustment)
>
5 FBD display Parameter display
|— —l BO 01 B0O1 RO1
Enable Input> | | 0 1 —| & |
| Fa o 1 ON
f RTC Parameter> [P a 1 —— 308 .| SU  08:20:20
&
8 Program display
E001
mode: 2
ETC: 01
On : 377
S:20: 20
ANALOG COMPARATOR FUNCTION BLOCK
(1) Analog Comparison Mode 0 (Internal coil)
FBD display Parameter display
Enable Input=> (M 0 1 I~ 7 BO O 1
| Fa o 1
1 G _I
Program display
E00l
mode: 0
&naleg: 01
(2) Analog Comparison Mode 1
FBD display Parameter display
Enable Input=> (M 0 1 I~ 7 BO O 1 B0O1 GO1
Analog Input=> —| Ay-R | Ax =B002 V
Analog Input=> | <Ax= Fao 1 Ay =B003 V
Reference> [P a r—|— Ay+R .| G =B004 V
Program display
Eo0l
mode: 1
Aralaog: 01
Cur faluel: 0.00
Cur FalueZ: 0.00
Bef Walue: 0.00
92
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g (3) Analog Comparison Mode 2
>
5 FBD display Parameter display
Enable Input=> |M 0 1 |— —l BO O 1 B0O1 GO1
Analog Input=> —| Ax | Ax =B002 V
Analog Input=> | <Ay Fao 1 Ay =B003 V
2 Reference> |P a r —— .| G =B004 V
&
g Program display
E00Ll
made:
Analeg: 01
Cur Waluel: 0.00
Cur WalueZ: 0.00
Bef Wfalus: 0_.00
(4) Analog Comparison Mode 3
FBD display Parameter display
Enable Input=> |M 0 1 |— —| BO O 1 B0O1 GO1
Analog Input=> —| Ax | Ax =B002 V
Analog Input > | =Ay Fa o 1 Ay =B003 V
Reference> |P a r —— - G =B004 V
Program display
E00l
mode: 2
Aralag: 01
Cur Waluel: 0_00
Cur WalueZ: 0_00
Fef Walue: 0_00
(5) Analog Comparison Mode 4
FBD display Parameter display
Enable Input=> |M 0 1 I~ 7 B OO 1 B0O1 GO1
- Ref | Ax=B002 V
Analog Input=> | =Ax |—Q 0 1
Reference> [P a r—|— .| G =B003 V
Program display
E00l
mode: 4
Znaleg: 01
Cur Waluel: 0.00
Bef Walue: 0.00
“iLovato %
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(6) Analog Comparison Mode 5
FBD display Parameter display
Enable Input=> |M 0 1 |— —l BO O 1 B0O1 GO1
- Ref | Ax=B002 V
Analog Input=> | <AX |—Q 0 1
Reference> [P a r - .| G =B003 V
Program display
E0ol
mode: 5
Analog: 0L
Cur Walua=l: 0_.00
Baf Walue: 0.00
(7) Analog Comparison Mode 6
FBD display Parameter display
Enable Input=> |M 0 1 |— —| BO O 1 B0O1 GO1
— Ref | Ax =B002 V
Analog Input—> | =Ax |—Q 0 1
Reference> |P a r —— - G =B003 V
Program display
Eool
mode: &
Znaleog: 01
Cuar Waluel: 0.00
Bef Walue: 10.00
(8) Analog Comparison Mode 7
FBD display Parameter display
Enable Input=> |M 0 1 I~ 7 B OO 1 B0O1 GO1
- Ref | Ax=B002 V
Analog Input=> | < >AX |—Q 0 1
Reference> [P a r - .| G =B003 V
Program display
Eool
moda: 7
Arnalog: 01
Cuar Walue=l: 0_00
Fef Walue: 10_00
94
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AS (ADD-SUB) FUNCTION BLOCK

FBD display Parameter display
I~ 7 B O O 1 B0O1 ASO01
Enable Input=> | | 0 {1 — - | V1 = 00010
| A> Fmo 1 V2 = B003
Reference> |p g  —— AS - V2 = B003
Program display
Eonl
AZ:01
Cur Walnae:
Pre alusl: 10
Fre Walu=z:
Pre Walnuzl:
MD (MUL-DIV) FUNCTION BLOCK
FBD display Parameter display
I~ 7 BO O 1 B001 MDO1
Enable Input=> | | o 1_| * — | V1 = 00001
| A> Fmo 1 V2 = 00001
Reference> |p g  —— MD - V2 = 00001
Program display
E0ol
MD: 01
Cur Walwuae:
FPre Walu=l: 1
FPre Walu=z: 1
FPre Walu=2: 1
PID (PROPORTION- INTEGRAL- DIFFERENTIAL) FUNCTION BLOCK
FBD display Parameter display
I~ 7 BO O 1 B0O1 PI01
Enable Input-> 10 1—| A | SV =00120
| A> FNoo o1 PV = 00100
Reference> |p g r —— MD - Ts =002.00Sec 1

Program display

E0ol

FID:01
Cur Value: 0O

Targetifalue: 120

Te=tfalue: 100

SampT ime: 200
ProprFain: 100
InteTime: 100
DiffTime: 100

SEL+&/>

B001
Kp = 00100%
Ti =0010.0Sec

Td = 001.00Sec

P101

2
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MX (MULTIPLEXER) FUNCTION BLOCK
FBD display Parameter display
Enable Input=> | | 0 1 I~ 7 B O O 1 B0O1 MX01
Selection input 1> M 0 1—| =— | V1 =00015
Selection input 2> (M 0 2 | A> Fno 1 V2 = 15163
Reference> |P a r —— MX _ 1
Program display SEL+</>
EO0L B0O1 MX01
V3 = 04565
V4 = 05846
2
M0l
Cur Walu=: 0
Fre Walu=l: 15
Pre Walu=Z: 15162
Fre Walue=2: 4565
FPre Wfalu=zd: 5S54f
AR (Analog-Ramp) function block
FBD display Parameter display
Enable Input> | | 0 1 I~ 7 B OO 1 B0O1 ARO1
seectlevelimput> (M 0 1/ L | L1 = 00500
Stopinput> (M 0 2 | A> Fnoo 1 L2 = 00800
Reference> [P a r —— AR - ML= 01000 1
Program display SEL+&/>
Bool S =00000  ARO1
R =00010
A =01.00
B =00000 2
AR: 01
Cur Walue=: 0
Lawell: 500
LewslZ: 500
MaxL: 1000
S=3p: 0
FRate=: 10
Fain:l._00
Off=at:0
96 JLovato
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CHAPTER 6: MODBUS LRD20RD024P1 COMMUNICATION
COMMUNICATION’S FUNCTION SUMMARIZATION
Communication parameter | Communication mode parameter and baud rate
Remote 10 function It can be used to communication between 2 LRD units
1/0 Link function Up to 8 LRD20RD024P1 units can be configured as 1/0 Link nodes. Each LRD can make used of the
1/0 information of other LRD for detail, please refer to section I/0 Link function
Modbus RTU master LRD can be used as master
Modbus RTU slave LRD can be controlled by computer or other controller with Modbus protocol via RS485 port
COMMUNICATION PARAMETER
There are two ways to set communication parameter:
- Setting communication parameter via LRDSW.
— Select Operation » Module System Set, to open the dialog box as show below.
rImposta ID————— ~1/0 remoti
ID corrente: I 1 i Nes=ung
Master
il ID (00-99): I 1
uave t ! " Slave
FRAItEi rImposta espansionel/ 0
¥ M con memoria ritentiva . m
[T C con memoria ritentiva Hroe 0 o Z
[~ Retroilluminazione
[~ Attiva Z T Rllarme I/0
rImposta R5485——  Formato DR
Modalité cDm:ISr’Nr’Q VI (¢ zenza segno
Baud Rate: |33400 vl " con segno
rCoil Record
* None "M {"N
Range: |01—10 vl SUM=0
- As the illustration show, you can set Communication Mode and Baud Rate.
— In the table below, list the options which you can choose from.
Communication Mode 8/N/2 Data 8bit, No Parity, 2 Stop bit
8/E/1 Data 8bit, Even Parity, 1 Stop bit
8/0/1 Data 8bit, Odd Parity, 1 Stop bit
8/N/1 Data 8bit, No Parity, 1 Stop bit
Baud Rate 4800 bps
9600 bps
19200 bps
38400 bps
57600 bps
115200 bps
- Set communication format and Baud Rate on LRD.
i. Press ESC to enter main menu.
ii. Press UP/DOWN to choose SET menu, and press OK to enter it.
iii. Press UP/DOWN makes the LCD to display the options as show below.
V COMN SET 03
Wl Low bit
DATA REG. b= % o
.JLovato 97
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Content Data Meaning
High bit 0 8/N/2 Data 8bit, No Parity, 2 Stop bit
1 8/E/1 Data 8bit, Even Parity, 1 Stop bit
2 8/0/1 Data 8bit, Odd Parity, 1 Stop bit
3 8/N/1  Data 8bit, No Parity, 1 Stop bit
Low bit 0 4800 bps
1 9600 bps
2 19200 bps
3 38400 bps
4 57600 bps
5 115200 bps
2. LRD RS485 port default communication parameter:
Baud rate 38400bps
Data bit 8
Stop bit 2
Parity No
Frame length maximum 128 bytes
- The communication parameter setting takes effect after power up again.
REMOTE 10 FUNCTION
Up to 2 LRD units can be configured as Remote 1/0 nodes.
The Master can run its programming, but the Slave can’t. The Master writes its state of expansion output coil
Y to Slaver’s output coil Q. The Slaver writes its state of input | to Master’s expansion input X.
1/0 Address Master Slave
Inputs 101~10C
Outputs Q01~Q08
Expansion Inputs X01~X0C 101~10C
Expansion Output Y01~Y0C Q01~Q08
Hardware Configuration:
1. Link 2 LRD20RD024P1 as illustration show below.
2. Set left LRD in the illustration to master.
3. Set another LRD to Slave.
|
AB AB
master slave
%
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g 10 LINK FUNCTION
>
o
- Hardware Configuration:
1. Link LRD as show below.
2. Set the LRD in SET menu to No Remote 10.
3. Set those LRD’s ID necessarily in sequence 00 ,01,02,... The max number of the ID is 07.
4. Set the first LRD with ID = 0.
|
© : J
§ LRD A B LRD A B LRD A B
e ID=0 ID=1 i ID=7
O
Example:
1. Link 8 20 pointe V type LRD according to the steps as show above.
2. Create a program as show below in those 8 LRD.
L 01
101 MO1
M02
M03
M04
M05
M06
Mo7
M08
3. Set LO1 of the LRD which’s ID =7 as fellow illustration.
rl 1
gimo1-08 |
|4 4 Ho
Ws7-4 4
4. L01 of other 7 LRD be set as fellow illustration.
r 1
giNo1-No8 |
IT 1 Ho
Ws7-64 4
5. Run program. Let 101 of the LRD which’s ID = 7 on. And M01~MO08 will be on state.
6. You will find NO1~NO8 of other 7 LRD will be controlled by the M01~MO08 of the LRD which’s ID=7.
MODBUS RTU MASTER
There are 15 MODBUS functions: MUO1~MUOF. Remote 10 and Date Link are precedence. The master mode is executed when the system setting
is NO Remote 10 and ID isn’t 0.
There can be a number of communication orders in one program, but only one order can come into possession of communication port at the
same time.
Communication function codes:
Mode Communication function code
1 03 (read register)
2 06 (write single register)
3 10 (write some registers)
4 01 (read coil)
5 05 (write single coil)
The coil used in MODBUS function:
Received (M3D) M3D is set to ON after received, then check-up for error
Transferring data to target address if there is no error
Error flag (M3E) Communication error flag
Time out flag (M3F) M3F is set to 1 when the time from after sending to start receiving is longer than setting, and M3D also be
set to 1. M3F is automatically reset if M3D reset
The time out time is depending communication baud rate as shown in the table below:
BBaud rate (bps) Time (ms)
4800+ 9600~ 19200. 38400 125
57600 100
115200 80
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There are 5 parameters in MODBUS function as shown below.

Symbol Description
® MODBUS mode (1~5)
@ Communication address: slave ID, range: 0~127
® Communication content: address and data length:
1) address is constant, range: 0000~ffff; length must be 1 word
2) DR code, get address and length from this DR and the next
@ DR code, store sending/receiving data from this DR
® MODBUS code (MUO1~MUOF)
TN
— 1 'y J—
%
2 ,/
PR )
=y
(4)
oy
Examples:
Mode Display
1 Address is constant: 0003, Receive:
Read register rl 1 Length = 1, 01 03 02 data1 data2 CRC16,
| 01 | Send: 01 03 00 03 00 01 CRC16; data storage:
DREO= (data1<<8) | data2,
| 0003 HIUOL
l pREO 4
Address is DR03=0001, Receive: 01 03 04 datal data2
rl 1 Length is DR04=0002, data3 data4 CRC16,
| 01 | Send: 01 03 00 01 00 02 CRC16; data storage:
DREO= (data1<<8) | data2,
| DRO3  HUOL DRE1= (data3<<8) | datad
L pReo 4
2 Address is constant: 0003, Receive:
Write single r2 1 Length = 1, 0106 00 03 04 D2 CRC16;
register | 01 | data storage: DREO=1234(hex: 04D2),
Send:
| 0003 Hiuol 01 06 00 03 04 D2 CRC16;
L DREO
Address: DR03=0001, Receive:
re 1 data storage: DRE0=1234(hex: 04D2), 0106 00 01 04 D2 CRC16;
| 01 | Send: 01 06 00 01 04 D2 CRC16;
| pro3 HIUOL
L DREO
3 Address: 0003, Length =1, Receive:
Write register r3 1 data storage: DRE0O=1234(hex: 04D2), 011000 03 00 01 CRC16;
I 01 I Send:
0110 00 03 00 01 02 04 D2 CRC16;
| 0003 pIUOL
L prEO 4
Address: DR03=0001, Receive:
r3 1 Length: DR04=0002, 0110 00 01 00 02 CRC16;
| 01 I data storage: DREO=1234(hex: 04D2),
DRE1=5678(hex: 162E),
| DRO3  HIUOL Send: 0110 00 01 00 02 04 04 D2 16 2E CRC16;
L DREQ 4
4 Address: 0003, Receive: 01 01 02 datal1 data2
Read coil ré 1 Length = 10H, CRC16, ,
| 01 | Send: 01 01 00 03 00 10 CRC16; data storage:
DREO= (data1<<8) | data2;
| 0003 pwOL
L prEO 4
Address: DR03=0001, Receive: 01 01 02 datal1 data2
rd | Length: DR04=0016, CRC16,
| 01 | Send: 01 01 00 01 00 10 CRC16; data storage:
Max value in DRO4 is 400. DREO= (data1<<8) | data2;
| brRo3  HIUO1
L pREO
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Mode Display
5 Address: 0003, Receive:
Write coil re | data storage: 01 0500 03 FF 00 CRC16;
| 01 | DRE0=65280(hex: FF00)
Send: 01 05 00 03 FF 00 CRC16;
| 0003 hruo1
L prEo 4
Address: DR03=0001, Receive:
ro 1 data storage: 01 0500 01 FF 00 CRC16;
| 01 | DRE0=65280(hex: FF00),
Send: 01 05 00 01 FF 00 CRC16;
| DROZ  HIUOL
L pREQ 4
SLAVER VIA MODBUS RTU PROTOCOL
Function Description:
LRD can be communication controlled by the computer or other controller with the communication. PC and other controller can read and write
1/0 and state, Function Block preset value. It also can use to read Function Block current value and control SG Run/Stop mode.
Hardware Configuration:
1. Line some LRD RS485 port A, B as show below.
2. Set LRD the LRD in the SET menu to No Remote 10.
3. Set LRD ID = 01~99, each of those LRD’s ID is different.
|
ModBus LRD A B LRD A B
Master ID=01 == === | D=n (02~99)
For the other informations, refer to the instruction 1196 on www.lovatoelectric.com
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CHAPTER 7: HARDWARE SPECIFICATION
PRODUCT SPECIFICATIONS
Input power Input Output Analog |Analog| LCD | Expans.| 1kHz 110
point point input | output | keypad High LINK
TYPE 12VDC |100-240 | 24VDC | 24VAC speed
VAC input
LRD10R | 6 4 Relay | | |
» | A240
S| LRD12R | 8 4 Relay | |
S A024
S| LRD12R ™ 80 | 4 | Relay 2 ™ ™ ™
D024
LRD12T ] 80 4 | Transistor 2 | | ] ]
D024
LRD20R | 12 8 Relay ] |
A024
LRD20R | | 12 8 Relay || ]
| A240
E[ LRo2R | m 120 | 8 | Relay 4 u me =
S| Dot2
| LRD20R ™ 120 | 8 | Relay 4 ™ = ™
D024
LRD20R | 120 | 8 Relay 4 | | |
D024P1
LRE02A | 2
D024
LREQ4A | 4
D024
LRE04P | 4
s D024 (PT100)
‘@ | LREO8R ] 4 4 Relay
§ A024
“'| LREOSR ] 4 4 Relay
A240
LREO8R ] 4 4 Relay
D024
LREOST | 4 4 | Transistor
D024
@ These are LRD with some built-in digital inputs which can be configured and used as analog.
® Expansion modues supplied at 24VDC.
POWER SPECIFICATIONS
STANDARD MODEL
Characteristic LRD10R A240 LRD12R A024 LRD20R D012 LRD12R D024
LRD20R A240 LRD20R A024 LRD20R D024 LRD12T D024
LRD20R D024P1
Auxiliary power supply 100-240VAC 24VAC 12VDC (LRD20R D012) 24VDC
24VDC (LRD20R D024)
Power supply range 85-265VAC 20.4-28.8VAC 10.4-14.4VDC (LRD20R DO012) 20.4-28.8VDC
20.4-28.8VDC (LRD20R D024)
Supply frequency 50/60Hz 50/60Hz — —
Frequency range 47-63Hz 47-63Hz — —
Instantaneous power 10ms (half cycle) / 10ms (half cycle) / 1ms/10 times 1ms/10 times
down time allowable 20 times (IEC/EN 61131-2) | 20 times (IEC/EN 61131-2) (IEC/EN 61131-2) (IEC/EN 61131-2)
Fuse Need connect a fuse Need connect a fuse Need connect a fuse Need connect a fuse
or breaker of 1A current or breaker of 1A current or breaker of 1A current or breaker of 1A current
Isolation None None None None
Average current 85...90mA 160...290mA 265mA (LRD20R D012) 75...125mA
consumption 90...150mA (LRD20R D024)
LRD20R D024P1
Power dissipation 7.5W W 5W 4.5W
Conductor section 0.14...2.5mm? 0.14...2.5mm? 0.14...2.5mm? 0.14...2.5mm?
min...max 26...14AWG 26...14AWG 26...14AWG 26...14AWG
102
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INPUT SPECIFICATIONS
LRD...A240 MODEL
Characteristic LRD10RA240 LRD20RA240
Input circuitry
L Diode Resistor
S
Capacitor
=
N
LRD
Number 6 (digital input) 12 (digital input)
Signal current input 120VAC 0.66mA 120VAC 0.55mA
240VAC 1.3mA 240VAC 1.2mA
ON current input > 79 VAC /0.41 mA > 79 VAC /0.4 mA
OFF current input <40 VAC/0.28 mA <40 VAC/0.15 mA
Wire length <100 m <100 m
Response time of input ON = OFF ON = OFF
Typical 50/60Hz: 50/45ms (120VAC) Typical 50/60Hz: 50/45ms (120VAC)
Typical 50/60Hz: 90/85ms (240VAC) Typical 50/60Hz: 90/85ms (240VAC)
OFF = ON OFF = ON
Typical 50/60Hz: 50/45ms (120VAC) Typical 50/60 Hz: 50/45ms (120VAC)
Typical 50/60Hz: 22/18ms (240VAC) Typical 50/60 Hz: 22/18ms (240VAC)
LRD...A024 MODEL
Characteristic LRD12RA024 ‘ LRD20RA024
Input circuitry
Diode Resistor
Capacitor
Number 6 (digital input) 12 (digital input)
Signal current input 3mA 3mA
ON current input > 14 VAC/3 mA > 14 VAC/3 mA
OFF current input < 6 VAC/0.85 mA < 6 VAC/0.85 mA
Wire length <100 m <100 m
Response time of input ON = OFF ON = OFF
Typical 50/60 Hz: 90/90 ms Typical 50/60 Hz: 90/90 ms
OFF = ON OFF = ON
Typical 50/60 Hz: 90/90 ms Typical 50/60 Hz: 90/90 ms
103
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LRD12..D0024 MODEL

Characteristic

LRD12RD024 -

LRD12TD024

Normal digital input

High speed input

Analog input used as
normal digital input
LRD12: 17, 18
LRD20: 19, IA, IB, IC

Analog input

LRD12: A1, A2
LRD20: A1, A2, A3, A4

Input circuitry 103~106 101.102 107,108
Resistor Resistor VDC
I = =
= c2 =
= =—] - <
LRD
LRD
LRD

Number of inputs 4 2 2 2
Signal current input 3.2 mA/24 VDC 3.2 mA/24 VDC 0.63 mA/24 VDC <0.17 mA/10 VDC

ON current input

>1.875 mA/15 VDC

>1.875 mA/15 VDC

>0.161 mA/9.8 VDC

OFF current input

<0.625 mA/5 VDC

< 0.625 mA/5 VDC

< 0.085 mA/5 VDC

Wire length <100 m <100 m <100 m < 30 m (shielded wire)
Response time of input ON=>0FF ON=>0FF ON=>0FF —
4ms 0.3 ms Typical: 4 ms —
OFF=>0N OFF=>0N OFF=>0N —
4ms 0.5 ms Typical: 4 ms —
Input voltage — — — 0~10 VDC
Precision class — — — 0.01 vDC
Bit of conversion — — — 10
Error — — — +2%2+0.12 VDC
Conversion time — — — 1 cycle
Sensor resistance — — — <1 kohm
LRD20RD... MODEL
Characteristic LRD20RD012 - LRD20RD024 - LRD20RD024P1
Normal digital input High speed input Analog input used as Analog input
normal digital input
LRD12: 17, 18 LRD12: A1, A2
LRD20: 19, IA, IB, IC LRD20: A1, A2, A3, A4

Input circuitry 103~108 101,102 109,10A,108,10C
Resistor Resistor VDC
Cl i :§ c;rll i A
LRD
LRD 2
LRD
Number of inputs 6 2 4 4
Signal current input 3.2mA/12-24VDC 3.2mA/12-24VDC 0.63mA/12-24VDC <0.17mA/10VDC
ON current input D012 >1.875mA/7.5VDC >1.875mA/7.5VDC >0.163mA/9,8VDC —
D024 >1.875mA/15VDC >1.875mA/15VDC >0.163mA/9,8VDC —
OFF current input D012 <0.625mA/2.5VDC <0.625mA/2.5VDC <0.083mA/5VDC —
D024 <0.625mA/5VDC <0.625mA/5VDC <0.083mA/5VDC —
Wire length <100 m <100 m <100 m < 30 m (shielded wire)
Response time of input ON=O0FF ON=0FF ON=OFF —
4ms 0.5ms Typical: 4ms —
OFF=0N OFF=0N OFF=0N —
4ms 0.3ms Typical: 4ms —
Input voltage — — — 0~10 VDC
Precision class —_ — —_ 0.01 vDC
Bit of conversion —_ —_ —_ 8
Error — — — +2%20.12 VDC
Conversion time — — — 1 cycle
Sensor resistance — — - <1 kohm
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OUTPUT SPECIFICATIONS
Characteristic Relay Transistor
Output circuitry
/\J P /\[ AN
2y ao ._/\(_._73_.
/\.[ oo | 1—/\\(—ﬁ
+
L & ol
External power Less than 265VAC; 30VDC 23.9~24.1V
Circuitry isolation Mechanical Optoisolators
Maximal | Resistive 8 A point 0.3 A point
Load Inductive 4A point —
Light 200W 10 W/24 VDC
Open drain current — <10 pA
Minimum Load 16.7mA 0.2mA
Response| ON = OFF 15ms 258
time OFF - ON 15ms Less than 0.6 ms
OUTPUT PORT WIRING NOTICE
LIGHT LOAD
The current value will be 10~20 times of normal value for several 10ms when filament is turning-on. A parallel resistor or limiteing resistor e is
added at output port to reduce the concussion current value.
Parallel connection of resistor Series connection of resistor
N _ S N_/
' e
O ) O—vW
/N /N
Parallel Limiting
resistor output resistor output
i[s (s
The light will be faint because of little current so be careful in The light will be bright because of high resistor value.
choosing the resistor value.
INDUCTANCE LOAD
There will be a concussion voltage (kV) when the inductance load switches between ON and OFF, especially relay model. The methods of
different power mode for absorbing the concussion voltage are shown below.
a. AC power, absorbing “CR” b. DC power,”flywheel diode”
L load L load
(\/“f\ﬂ Y
& HQ - = ,
absorbing CR 0 - Flywheel diode i
| | L3
[ |
Do not use capacitance alone as absorbing as shown below.
Load l Load l
I \ I
L
‘ C 1 O
power __ | power __ T
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LIFE OF MICRO PLC
100

N,
N

Operations (x10%)

~

~

2 3 4 5 6 7 8 9 10

Contact current [A]

— The data of graph is standard, but the life of relay is influenced by the ambient operating temperature.
— The life is more than 100,000 cycles if the current is less than 2A.

ACCESSORIES

Order code Description

LRX C00 LRD-PC RS232 connection cable, 1.5m long
LRX CO3 LRD-PC USB connection cable, 1.5m long
LRX MO0 Program backup memory

LRX SW LRD program software

DIMENSIONS LRD

10/12 points

54.6
72 5 ;‘ ~ 443
(O3 i
| 20 20000000 L
o %Og o 8 E _IJ'J o
AT 7L
S o
20 points
54.6
126 5 443 —=
o a——
22 2002 2000 22220000
o %Og o 8 I]] _LL ©
X2 N
00 00 00 Q0 00 00 00 00

e %0 s Y
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CHAPTER 8: EXPANSION MODULE

LRX D01

Digital Input/Output module: LREOSRD024, LRE08TD024, LREO8RA024, LRE08AA240

Analog module: LRE02AD024, LRE04AD024, LREO4PD024.

Communication module: LREPOO

All LRD can connect expansion modules. The sequence of these expansion modules to connect with LRD is: digital, analog and communication.
Digital input modules are 2 types: version 1.2 and version =3.0. Both can be used with LRD.

Analog modules can be used only with LRD having firmware =V.3.0 and LRXSW programming software revision =3.0.

Maximum configuration: LRD + 3 modules LREOS... + 2 modules LREO2AD024 + 1 LRE04PD024 + 1 module LRE04AD024 + 1 module LREPQO.

ATTENTION: When more than one analog module is fitted, the LRE04AD024 type must be the last of the analog modules for correct operation.

The method of all expansion modules connecting with LRD is the same as shown below.

1185 GB 09 15

EXPANSION MODULE DIMENSIONS

All the expansion modules have the same size as shown below.

46.50 S7.30
5,08 49 30
* 31.50
; s
= EEfC e
[o]e]
L
o & nun ol o g o o
o o 8 © o &
fl [
® 8 3 9 .
- PO =
} C_L!‘ I
+‘ 2= S00
28.00 2= 24.50 29.60

EXPANSION MODULE DESCRIPTION

? %® 11 v1 ¢1 PE
0 (D) Power ports e

ot X102 03 X8
AL

| (@) Screw fixing clip
': L N AC 00290V
(@) Input ports
/@ @ Status of LRD v3.x
em/ {5)  greem LED light
(&) button
Oupat b Py oA @ OUtPUt mﬂs
{ 39( 5(%5) @ expansion connector

=oF
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EXPANSION MODULE INSTALLATION
— All the expansion modules' installation method is the same as shown below.
i &)
I
| o1}
i n M4x20 (#8x32)
H) |
. .
| ERoY
e
| 2]
i ¥
CONNECTOR
¥ Wiz BB IBA A2 “ T nput %1 32 3@ % ||
winENele] D5 |l PRESS-BUTTON
DC 24¥  Inpul 8x DC(A1,A2 0~10V) | V
1
@ —
= B4
4 Oupul ex ey (28
output 4xRelay /88 || LRX MO0 | Qf?oqn |
fr DIN RAIL
. \ DP00QF ‘
o1 -] | N -
(8] (8
L neez"weoinaaa Inpur X1 X2
00 00000000 | 220000,
DC2Y  Input 8x DCAIAZ 0~104) L N ACI00~240v \ M4x20 (#8}(32)
- L)
=
- R D= . —
[  ——
mm? 0.14.15 0.14..0.75 0.14..2.5 0.14..2.5 0.14..15
AWG 26...16 26..18 26..14 26..14 26...16
=—— C - =@
(Oﬂff) @ Nm 06
.14in c
@ Ibin 5.4
— Power down before equipment maintenance.
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LRD PROGRAMMING OF EXPANSION MODULES
The LRD must set the number of expansion 10 when connected together. The method of setting 10 number is shown below.

1) By keypad 2) By LRXSW software

Nodule System Set

~Set ID- - Remote I1/0-
Current ID: I B ::m
Haster
o New ID(00-99): | 1
= _ " Slave
%f; ~Others
- ¥ M Keep
[T C Keep
[~ Back Light
RETENTIVE COUNTER x | T2 5ee
PROGRAM 2 ' v Tyb DR Fomat Set
Conm. Mode: ISJB}Z vl * Unsigned
Baud Rate: |354U° 'I " Signed
~IF Set - Watchdog-
N * N
¢ High Speed(0.3ns) " Alarm
" Low Speed(3ms) | (" Exror
-Scan Time
@ No (" User-Defined: ] {06~90ms)
Set Cancel |
EXPANSION DISPLAY STATE
Expansion Input state Expansion
B ON Output state
[0 OFF B ON
O OFF
Expansion
module state:
B Linked
® Not Linked RTC: year month day
[0 Not Set
QR Q@ ¥
Digital 10 module and Analog module both have indicator light. The state of indicator light is the same.
The state of indicator light is shown below.
T TR B e s A A T mer xx2 e
Hf SN Sl E 0000
|| 24VDC  Input 8x DC (A1, A2 0~10V) + — 24VDC
LED constantly on
‘ LRE in Run mode
Flashing LED (3Hz)
| Abnormal LRE conditions for:
N,/
,‘, - data transfer error
7N - connection error
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WIRING OF DIGITAL 1/0 EXPANSION MODULE
The modules are LREOBRA024, LRE08D024, LREO8TD024.
Maximum configuration: LRD + 3 modules LREOS... + 2 modules LRE02AD024 + 1 LRE04PD024 + 1 module LREO4AD024 + 1 module LREPQO.
1) 24V DG power input - LREO8RD024 / LREO8TD024
., ©
—
| E— | | ‘ | ‘ Fuss |
4o K @ e —.
\ \ ﬁ \ 24\1[}::#5’ @
INPUIT [X1 X2 X3 X4 g Fag
4xDC O O O BK
I:[ o be K{Fg R 2 a0 Xe @
i Fl000C
(@] o s
mele]
2) 24VAC / 100~240VAC power input - LREOBRA024 / LREO8RA024
| o
—
24VAC —J | | | ‘
100..240vaC Y
soeone B © \ \ \ \
INFIUT [ K1 X2 X3 X4
4xAC OOOO
||
3) Relay output - LREOSR...
QPoRp
000000 |
¥ ¥4
(5] (5]
L/. 9@ i L == =
12...240VAC = r & * =
Pl - | "
50/60Hz Elj T |:_|.., I ] '_'Il'I ‘U
or12.30vpc N/ - T _J v : - -
12...240VAC 50/60Hz | 12...30vDC
4) Transistor output - LREOST...
[elelwle
| 99992 |
OO OO0
3 T
. & - A
| S— =
24VDC = 4 o
= _1 _a VY
© 1A fast acting fuse, circuit-breaker or circuit protector.
@ Surge suppressor (43VDC cut-off voltage).
© Surge suppressor (430VAC cut-off voltage for LRD... A240; 43VAC per LRD... A024).
@ Fuse, circuit-breaker or circuit protector.
© Inductive load.
AC inductive load needs parallel connect surge suppressor to dampen noise if the LRD output is relay.
DC inductive load needs parallel connect commute diode if the LRD output is relay type. The commute diode inverted voltage should be more
than 5~10 times the load voltage, and the positive current should be more than load current.
Inductive load needs parallel connect commute diode if the LRD output is transistor type.
110 JLovato
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WIRING OF ANALOG EXPANSION MODULE
The modules are LREO2AD024, LRE04AD024, LRE4PD024.

The maximum number of analog expansion modules to install on the LRD is:

1) 2 modules LRE02AD024

2) 1 module LREO4AD024

3) 1 module LREO4PD024.

Maximum configuration: LRD + 3 modules LREOS... + 2 modules LRE02AD024 + 1 LRE04PD024 + 1 module LRE04AD024 + 1 module LREPOO.
ATTENTION: When more than one analog module is fitted, the LREO4AD024 type must be the last of the analog modules for correct operation.

The current mode value of the 2+2 analog outputs is viewed as follows:

AQo1
AQo 2
AQoO03
AQoO 4

00mA
00mA
00mA
00mA

The voltage and current mode value of the 4 analog inputs is viewed as follows i.e. “V” is always displayed even when current mode is selected
and is actually “mA”.

A0OS5=00.00V
A0O6=00.00YV
A0O7=00.00V
A0O8=00.00V

The current mode value of the 4 PT100 inputs is viewed as follows:

AT01=0000.0°
AT02=0000.0°
AT03=0000.0°
AT04=0000.0°

Error output coil (out-of-limits value or sensor not installed)
Output coil | AT

number
M34 ATO1 Error channel 1 LRE04PD024
M35 AT02 Error channel 2 LRE04PD024
M36 AT03 Error channel 3 LRE04PD024
M37 AT04 Error channel 4 LRE04PD024

24VDC input power supply

(1]
+ [ |
—

—=—=28Vv T @

T#I

N

@ 1A fast acting fuse, circuit breaker and circuit protection.
@ Transient voltage surge suppressor (43VDG cut-off voltage).
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Wiring of LRE02AD024 module

© 1A fast acting fuse, circuit
breaker and circuit protection.

@ Transient voltage surge
suppressor (43VDC cut-off
voltage).

Voltage output Current output

o o
4+ 4
éi\}_%e W %9

1 . _OOOO . . _OOOO
QO 2avne OO 2vne
[Lovato XX T XX T 13 [MLovato CX LT T LY T3
<> Run
00000 (olelelele)

50000

Cl Vil G2V2 12

L 5506000

C1 Vi1 C2V2 12

coupmant | | campmant coupmant | | oxupmant
The output mode can be set by LRD... base module with DR register values (current mode):
Number Meaning Data definition
DRDO Output mode AQO1 0: Voltage mode
AQ output value is 0 when LRD is in STOP mode.
DRD1 Output mode AQ02 1: Current mode
AQ output value is 0 when LRD is in STOP mode.
DRD2 Output mode AQO3 0: Voltage mode
AQ maintains the output value when LRD is in STOP mode.
DRD3 Output mode AQ04 1: Gurrent mode
AQ maintains the output value when LRD is in STOP mode.
N.B. The value is considered as 0 if DR is out of the 0~3 range.
Wiring of LRE04AD024 module
= 0-10V Analog = 4-20mA Analog
BSEE elelele
OO 2vne OO 2vne
[ MLovato LT T YT Y Y '3 [ MLovato CX T Y YT Y '3
© 1A fast acting fuse, circuit
breaker and circuit protection. O Run
@ Transient voltage surge
suppressor (43VDC cut-off
voltage).
4 analog input unit 4 analog input unit
00000 00000
[I:Z 1 Vi C1 PE 1 Vi Cl PE
[0]0/0/0[@/@) [0]0/0/0[0@
13 V3 C3[14 V4 C4 J: 13 V3 C3[14 V4 C4
PE PE PE PE PE
,J L( ) ( ,J Ll ) { rJ
[4] [4]
Characteristics Specifications
(Analog output unit, 2 voltage/current output channels)
Voltage Current
Analog output range 0~10V 0~20mA
Impedance of the external load Impedance of the external load
should be more than 500Q should be less than 500Q
Resolution 10mV 40pA
Digital output 0.00V~10.00V 0.00mA~20.00mA
Accuracy +2,5% +2.5%
Total number of channels 2 2
C1~C2 V1~V2 or 11~12 input available
V1-~V2 Voltage output terminal; —
output of the voltage signal from V and C
Terminal block 11~12 —_ Current output terminal;
output of the voltage signal from | and C
+ +24VDC power supply input terminals(+)
- +24VDC power supply input terminals(-)
Auxiliary power supply 24VDC
Ambient operating temperature -20°C...+55°C
112
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Wiring of LRE04PD024 module
Ex}ema\(
o equipment
A2 B2 b2
O000
==
OO 2avoe
[ Necccsccs @
© 1A fast acting fuse, circuit
breaker and circuit protection.
@ Transient voltage surge @
suppressor (43VDC cut-off
voltage).
4 PT100 temperature sensor unit
— T
OO0 O
A3 B3 b3 A4 B4 b4
When the temperature is out of the -100°C...+600°C range limits, error output coils M34, M35, M36 and M37, which correspond to channel 1,
channel 2, channel 3 and channel 4, will be activated (ON).
Characteristics Specifications
(Analog input unit,4 PT100 temperature sensor input channel)
Input temperature range -100°C...+600°C
Digital output -100.0°C...+600.0°C
Resolution 0.1°C
Accuracy 1%
Total number of channels 4
A1~Ad Terminal A - Heat sensor (PT100) signal input
B1~B4 Terminal B - Heat sensor (PT100) signal input
Terminal block b1~b4 Terminal b - Heat sensor (PT100) signal input
+ +24V DC power supply input (+)
- +24V DC power supply input (-)
Auxiliary power supply 24VDC
Ambient operating temperature -20°C...+55°C
COMMUNICATION MODULE
MODBUS MODULE LREPOO
LREP0O module makes LRD capable of communicating with other controller as master/slave mode. LREPOO works as RTU slave node,
responds to RTU master node request, but it cannot communicate initiatively. Refer to instructions manual 1196... for communications details
using LREPOO.
LREPOO CONFIGURATION
@) @ - Power supply
\ /@ @ - 35mm DIN rail clip or screw fixing using M4x15mm type.
- T+ - ooan ® - 2-bit switch SW2 (terminal resistance selection with both at ON)
00 & o
@ @ - LREPOO status indication LED - RUN
® - RS485 serial port — B terminal
Orun
l & com /@ ® - RS485 serial port - Screen
e /@ @ - 8-bit switch SW1-1 to SW1-8 for LREPOO configuration
- RS485 serial port — A terminal
[O]e]e] /@
L © - Expansion release button
@ A [T P
(o —@
.ILovato 13
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(1]
+ —
—T
24V T @®,
u: + - DC24v
O O ON#+ @
\_/—
@ - 1A fast acting fuse, circuit breaker and circuit protection.
@ - Transient voltage surge suppressor (43VDC cut-off voltage).
Connection of LREPOO modules by RS485 interface
Slave Slave Slave
station station station
1 | !
I %0 e PR o0
Vs T /PP J Ve J
it it it
< < <C
COMMUNICATION SETTING
The LREPOO communication baud rate and format can be set by 8-bit switch (DIP) SW1.
Baud rate
SW1-3~8W1-1 set communication baud rate is 57.6K, 38.4K, 19.2K, 9.6K, 4.8K as shown below.
SW1-3 | SW1-2 | SW1-1 Baud rate (kbps)
OFF OFF OFF 48
OFF OFF ON 9.6
OFF ON OFF 19.2
OFF ON ON 38.4
ON * * 57.6
* can be ON or OFF
VERIFYING BIT AND STOP BIT SETTING
SW1-4, sets stop bit and verifying bit
SW1-5, sets verifying format (available if SW1-4 = 1)
SW1-6, assembled set
SW1-7 - SW1-8, reserved
More information as shown below:
SW1-8 | SW1-7 | SW1-6 | SW1-5 | SW1-4 | Stop bit, verifying bit, assembled set
* * OFF * OFF | 2 stop bits, no verifying bit
* * OFF OFF ON 1 stop bit, 1 odd verifying bit
* * OFF ON ON 1 stop bit, 1 even verifying bit
* * ON * * SW1-1 - SW1-5 are inefficient, communication format is default
as 38.4Kbps, 2 stop bits, no verifying bit
* can be ON or OFF
State indication and trouble shooting
Error code State indication Error type and reason Manage method Remark
56H The error LED light The connection between Check connection The problem is connection
flashes slowly (2Hz) LRD and COMM module among LRD, 10 module with the module before it
is improper and COMM module. if there are many
expansion modules.
55H The error LED light is ON LRD set error: 10 number Check LRD setting
set is different from factual.
51H_54H The error LED light flashes | ModBus order error: Check the order and
slowly (2Hz) Data frames, function communication set
code, address of register, according COMM
CRC, invalid data, protocol
verifying error, etc.
59H The error LED light COMNM. data error: Make sure the connection
flashes quickly (5Hz) Verifying bit error, between LRD and COMM
Length of data respond module is credible: control
error, CRC error environment noise.
Refer to 1196 - LREPOO user manual for more details.
14
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APPENDIX: KEYPAD PROGRAMMING
APPENDIX A: KEYPAD PROGRAMMING IN LADDER MODE
Operation Sample:
1 2 Column
Linet/> L A D E
2 F U N B
3 P A R M
4 R U N
Step 1: g 2 . Column
Press '0K'". Line 1
Enter LADDER edit. 9
3
4
Step 2 1 2 Column
When the cursor is located at the Line1| | 0 1
character or digit press ‘SEL’ to —
show 101. 2
3
4
Step 3: 1 2 Column
Press 'MN' 3 times. . ‘
Press ' or “b' and the digit Ling 1 i 0 1
where the cursor is located will 2
change from | to G.
3
4
Step4: § 2 . Column
Press 'SEL' ) ; ‘
start /end modifying parameter: Line 1 L 0 1
contact stare from NO (Q) to 2
NC ().
3
4
Step 5 1 2 Column
Press '=>' 2 times. Lne1| q 0 1
2
3
4
Step 6 1 ) Column
Press '’ for 3 times. . ‘
Press "N or ‘b Linet| g 0 4
the digit where the cursor is 2
located will change from 1 to 4.
3
4
Step 7: 1 2 Column
Press '€' 2 times to move the .
cursor to 1. Line 1 L 0 4
2
3
4
.ILovato 15
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Automatically Link

Step 7: 3 4 7 8 Column
Press '0K'; the cursor moves to ‘ ‘
character in column 3
automatically.

3

4

Automatically Link

or
Step 7 : 1 3 4 7 8 Column
Press '>'; the cursor moves to . ‘ ‘
the link location in column 2 Line 1) g
automatically. 2

3

4
Repeat steps 1~7, and input M01, 103 Instruction to columns 3, 5.
Step 8 1 io 3 4 7 8 §Column
Press 'OK" in Column 5. ) ; ; ‘
The cursor moves to the character | —net| 4 0 4 — M 01—
in column 8) 2

3

4
Step 9: 3 2 3 4 7 8 . Column
Press 'SEL' ) ; ; ‘
When the cursor is located at the tnetig 0 4 — M 0 1 — {( i
character and digit, press 'SEL' 2 g
again to show ' ( Q01".

3

4

Auto Add “-(“

Step 10: 3 2 3 4 7 8 . Column
Press 'OK' to save the input , — _ ‘
program data; the position of the Linet)q 0 4 Moo (. a
cursor will not move. 2

3

4
Step 11: 3 2 13 4 7 8 . Column
Press '=>' 3 times to move the )
cursor to column 1 and Line 2. Lnetig 0 4 — M 0 1 — ¢ Q

2

3

4
Step 12 g 2 3 4 7 8 . Column
Press '>' 3 times to move the Lneilqg 0 4 — M 0 1 — ( Q
cursor to column 2.
Note: Never press 'SEL' before 2
completing all operations.

3

4

116

___electric




LRX D01

1185 GB 09 15

Change Wire '—'to ' '

Step 13 : 4 5 6 7 8 Column
Press 'SEL' ; ; : : : ‘
(A vertical line emerges) 01— 1 03— (a0

4
Step 14 1 2 3 4 5 6 7 8 §Column
Press 'OK'. Move the cursor to )
character in column 3. Lineliq 0 4 T Mo 1t — 103 — (001

2 €1

3

4
Repeat the step 1~7 and move the cursor to 'r0 3", ' _" at Line 2 and column 3~6.
Step 15 : g 2 3 4 5 6 7 8 . Column
Press 'OK' and move the cursor . ; ; ; ; ; ; ; ‘
to the character in Column 8. Linel)q 0 4 T Moo 1 — 103 — (Q01

2 L v o0 3

3

4
Step 16 : 1 2 3 4 5 6 7 8 §Column
Press 'SEL'". ) ; ; ; ; : : : ‘
When the cursor is located at a Linetigq 0 4 -+ M 0 1 — 1 0 3 — ( Q 0 1
digit or character, press 'SEL' and 2 L v 0 3 Qa 0 1
'Q01" is viewed. —_—

3 .

4

Auto Add “-(*

Step 17 : 1 2 3 4 15 6 7 8 Column
Press ' for 5 times. . ; ; ; : ‘
Press 'SEL' then ' or “b' Line1|q 0 4 T M 0o 1 — 1 0 3 — ( Q 0 1
to change character Q to C.) 2 L ¢ 0 3 c 0 1

3

4
Step 18 ; 1 2 3 4 5 6 7 8 §Column
Press "> 2 times. lnet|q 0 4 - M 0 1 — 1 0 3 — ( Q 0 1

2 L+ 0 3 C 0 1

3

4
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Step 19 :

y 2 3 4 5 6 7 8 . Column
Press '’ for 6 times . — ; ‘
Digit 1 where the cursor is located Line 1 4T Mot — 1038 — ( Q0
will change to 7. 2 L v 0 3 c 0
3
4
Auto Enter Function Block Edition
Step 20 y 23 4 5 6 7 8 . Column
Press ‘0K’ Line 1 — ] ‘ —
Automatic shift to FUNCTION r 1
BLOCK to permit setting of the 2 w |
counter input parameter.
3 | 00 0 0 0 © Fc o
4 w L J
Step 21 g 23 4 5 6 7 8 . Column
Press 'ESC' back to )
LADDER edition screen. Line 1 A Mmoot =103 = (00
2 L r o3 ————— (cCco
3
4
Delete the Program Element
y 2 3 4 5 6 7 8 . Golumn
Line 1 4 T M 0o 1 —1 0 3 — ( Q O
2 L v o3 —— — —— (¢ o
3
4
Step 22: y 2 3 4 5 6 7 8 . Column
Press 'DEL' to delete element CO7 . ; ; ; ‘
(the cursor location. Line 1 AT Mot =108 —(0Q0
2 L v o3 — — - — —
3
4
Display the present Line the cursor locating and operation state of LRD
Step 23: § 23 4 5 6 7 8 . Column
Press 'SEL and ‘ESC' . — — — ‘
(simultaneously). Linet|q 0 4 T Mo 1 —1 0 3 — ( Q 0
Line 4 displays where the cursor 2 L r o 3 —— — — — ( C 0
is located and LRD operation
state. 3
4 0o P L I N E 0 0 2
Delete the whole Line
y 2 3 4 5 6 7 8 . Column
Line1|q 0 4 T M 0o 1 —1 0 3 — ( Q O
2 L v 0o3 ——— —— (¢co
3
4
118
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Step 24:

Press 'SEL+DEL" (Simultaneously)
('ESC' Cancel , 'OK' Execute)

n

F4 ™

Column

Insert a whole line.

F4 ™

| Column

Step 25:

Press“SEL+0K”
(at the same time)

Linet|qg 0 4
2
3|C L E
4/E S C
E

Linet|q 0 4
2
3
4
i

Linet|q 0 4

-

Column

Turn page (move upward/ downward

4 lines program):

—

| Column

Step 26:

Press 'SEL+N!
(at the same time)

Linet| g 0 4

F4 ™

Column

.JLovato
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APPENDIX B: KEYPAD PROGRAMMING IN LADDER FUNCTION BLOCK

1 2 7 8 Column
Line 1 L A D E
2> F U N B
3 P A R M
4 R U N
Present action area
The present value will appear when LRD is under 'RUN' mode.
Step 1: Column
Press '0OK'
(Enter FUNCTION BLOCK edition) 0
Never press '>' to move to the 1 2 7 3 Column
digital position. I o D
Line 1
If TO2 is required to be changed, r 1
Press ' or "' and 'SEL' to 2 14 |
execute. 3 | 0 E M
4 L i
Step 2: Preset the target value
Step 2-1: 1 2 7 8 Column
Press '<' then move the cursor Line 1 — —
to the preset action area r 1
2 14 I
3 | 0 T 0
4 €1 |
Step 2-2: 1 2 7 8 Column
Press 'SEL" and begin input the )
target value. Line 1 r 1
2 14 I
3 | 0 F T 0
4 L i
Step 2-3: g 2 7 8 Column
Press 'N' for 3 times. Line 1 — —
Press 'SEL' then ' or V' r a
The digit '0' to 3", 2 1 4 |
3 | 0 F T o0
4 L i
Step 2-4: g 2 78 Column
Press '0K' ) ; ; —
(Save the input data). Line 1 r i
2 T I
3 | 0 T 0
4 €1 i
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Step 2-5: 1 2 3 4 5 6 7 8 Column
Press '« Line 1 ‘ |—‘ 1 T ‘ ‘—| ‘

2 14 I

3 | o o0 0 3 c BT

4 € J
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Step 2-6: 1 2 3 4 5 6 7 8 Column

Line 1 ‘ |—‘ 1 ‘ ‘ ‘ ‘—I ‘

2 14 I

3 | 3 3 . 3 3 S e ¢ T 01

4 €1 i
As the present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set as the preset value of them. Next to
the Step 2-2, to execute the following operation:
Step 2-3A: 1 2 3 4 5 6 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ 1 — ‘ ‘—I ‘

2 14 I

3 | vV oo 1 S e ¢ kT

4 € J
Repeat the step 2-3A, the following screen will be shown in turn:
Step 2-38: 1 z 3 4 5 6 7 8 Column
Press 'SEL' Line 1 - 1

2 14 I

3 | A0 1 c BT

4 €1 i
Step 2-3C: 1 2 3 4 5 6 7 8 Column
press 'SEL' Line 1 | ; I'; 1 ; ; ; ;"I ;

2 14 I

3 | T 0 1 c BT

4 L — 2
Step 2-3D: 1 2 3 4 5 6 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ 1 — ‘ ‘—I ‘

2 14 I

3 | c 0 1 c BT

4 € J
Step 2-3E: 1 2 3 4 5 6 7 s Column
Press 'SEL' Line 1 . 1

2 14 I

3 | A 1T 0 1 c BT

4 L i
Step 2-3F: 1 2 3 4 5 6 7 8 Column
Press 'SEL' Line 1 ‘ I" ] — ‘ ‘"I ‘

2 14 I

3 | A a o 1 c BT

4 L _ N
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Step 2-3G: 1 2 3 4 {5 6 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ 1 ‘ ‘—I ‘

2 14 I

3 | D R 0 1 S e c T 01

4 € J
Step 2-3H: 1 2 3 4 15 6 (7 18 Column
Press 'SEL' Line 1 ro 1

2 14 I

3 | A s 0o 1 S e ¢ T 01

4 €1 i
Step 2-31: 1 2 3 4 {5 6 7 8 Column
Press 'SEL' Line 1 ‘ I" 1 ‘ ‘"I ‘

2 1 4 |

3 | Mm b o 1 S e ¢ T 01

4 L T J
Step 2-3J: 1 2 3 4 15 6 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ 1 ‘ ‘—I ‘

2 1 4 |

3 [ P 1 0 1 S e ¢ F T 0 A1

4 € J
Step 2-3K: 1 2 3 4 15 6 7 8 Column
Press 'SEL' Line 1 o1 1

2 1 4 |

3 [ M x 0 1 S e ¢ T 01

4 L i
Step 2-3L: 1 2 3 4 {5 6 7 8 Column
Press 'SEL' Line 1 ‘ I" 1 ‘ ‘"I ‘

2 14 I

3 | A R 0 1 S e c T 01

4 L T J
Next to step 2-3B, the following screen will be shown.
Step 2-4B: 1 2 3 4 5 6 7 8 Column
Press '>', press ' Line 1 : r‘ ] L ; I_I i

2 14 I

3 | A0 2 S e c T 01

4 £ -
Repeat Step 2-4B (key 'V is also active), to change parameters and/or values of A01-A08, CO1-G1F, T01-T1F and V01-V08.
After having made all the modifications, proceed with:
Step 2-5B: 1 2 3 4 5 6 7 8 Column
press ‘0K Line 1 | |—‘ 1 T ‘ “I ‘
Save the present data. 2 1 _| |

3 | A 0 2 S e c T 01

4 L -
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Step 2-7: ‘ 2 7 Column
Press ' Line 1 r 1
2 14 I
3 | F
4 L J
Step 2-8: 2 7 Column
Press 'SEL' Line 1 r 1
(begin to edit data). 5 1 _| |
3 | F
4 €1 i
Step 2-9: 2 7 Column
Press ‘NN ; T —
Press 'SEL' then ' N or V! Ling 1 r 7
to change 1" to ' 2", 2 2 4 I
3 | F
4 L i
Step 2-10: ) 7 Column
Press '0K' Line 1 r 1
(save the input data) 9 9 _| |
3 | F
4 L J
Step 2-11: ) 7 Column
Press 'AN' then move the cursor Line 1
to position 1", r a
2 2 o I
3 | F
4 L i
Step 2-12: ‘ 2 7 Column
Press 'SEL' Line 1 I I —
(begin to edit data) r B
2 2 o I
3 | F
4 L i
Step 2-13: 2 7 Column
Press 'AN' for 3 times Line 1 — —
Press 'SEL' then ‘N or V' to r 1
change 1 to 4. 2 2 4 I
3 | F
4 w L J
Step 2-14: ‘ 2 7 Column
Press '0OK' N I I I I
(save input data). Line 1 r 1
2 2 o I
3 | F
4 w L J
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Step 2-15:

1 2 3 7 8 Column

Press '\ for 3 times Line 1 — 4 —
(this step leads to editing the r i
reset input) 2 2 4 |

3 | 3 BT

4L o w L J
Edit action program and set the reset input.
Step 2-16: 1 2 3 7 8 Column
Press '=>' 2 times. Press 'SEL' . ; ; ; ;
(Begin to modify ) Line 1 ré 1

2 2 |

3 | 3 BT

4L o w L 2
Step 2-16A: g 2 3 78 Column
Press 'SEL' . — —
(Begin to modify ) Line 1 -4 B

2 2 o I

3 | 3 T

a1 0 1 L J
Repeat the step 2-16A, the following screen will be shown in turn:
Step 2-168: 1 ) 3 7 8 Column
Press 'SEL Line 1 -4 1

2 2 o I

3 | 3 T

4li o0 1 L J
Step 2-16C: 1 2 3 7 8 Column
Press 'SEL' Line 1 . 4 1

2 2 |

3 | 3 o7

4L o w L J
Next to step 2-16A, then ‘AN, the following screen will be shown.
Step 2-17: iq 2 3 7 8 Column
Press '’ for 5 times to change ) — —
Lo M. Line 1 r 4 7

2 2 o I

3 | 3 T

4im o0 1 L J
Step 2-18: g ) 3 7 8 Column
Press '->' 2 times to move the Line 1 — 4 —
cursor to digital location. r B

2 2 o I

3 | 3 T

4lm o0 1 L J
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Step 2-19:

i 2 7 Column
Press '’ for 3 times. Line 1 — —
Press 'SEL" then ' or V' to r i
change '1' to '4". 2 2 4 |
3 | 3 [
4ilm o0 4 L J
Step 2-20: 1 2 7 Column
Press 'OK' to save the input data. )
Line 1 I— —I
2 2 A |
3 | 3 [
4lm o 4 L J
Step 2-21: 1 2 7 Column
Press ' then move the cursor Line 1 — —
to preset action value area and r a
repeat Step 2-1. 2 2 _| |
3 | 3 [
4lm o 4 L J
Step 2-22: y 2 7 Column
Press "' then move the cursor Line 1 — —
to position '2' and repeat step 2-8. r i
2 2 A |
3 | 3 [
4lm o0 4 L J
The detailed operation of modifying the analog comparator Ax, Ay:
Step 2-23: 1 2 7 Column
Press '<', press 'SEL' and Line 1
then "4 or 'V to select A01-A08. r i
2 B A |
3 | A [
4 L 0o =
Step 2-24: 1 2 7 Column
Press '<' and then 'SEL' Line 1 ‘ —
Press 'SEL' again and select A2 - r a
T01 - C01-AT01-AQ01-DRO1- 2 -| A |
AS01- MDO01-PI01-MX01-ARO1-
00.00- VO1-A01. 3 | T E
4 L 00 J
Step 2-25: § 2 7 Column
Press '>' and then ‘', Line 1 ‘ —
Select TO1~T1F, CO1~C1F, r T
A01~A08, VO1~V08... 2 A |
3 | T F
4 L 0 0 -
Step 2-26: 1 2 7 Column
Press 'OK' to save the present )
data, Line 1 r 7
2 B A |
3 | T F
4 L 0 0 4
.ILovato 125
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Continue to input Function Block
1 2 3 4 5 6 7 8 Column
Line 1 I— 4 —I
2 2 A I
3 | 3 3 3 3 S e ¢ F T
4im o0 4 L J
Step 1: 1 2 3 4 5 6 7 8 Column
Press 'SEL and ‘' )
(Simultaneously) Line 1 o B
2 14 I
3 | o o0 00 S e ¢ F T
4 L i
Last Function Block
y 2 3 4 5 6 17 8 Column
Line 1 r 4 |
2 2 |
3 | 3 3 3 3 S e ¢ T
4lm o 4 L J
Step 1-2: 3 2 3 4 5 6 7 8 Column
Press 'SEL’ and ‘¥ ) | ; ; ;
(Simultaneously) Line 1 o i
2 1 |
3 | 0 o 00 S e ¢ F T
4 €1 i
DELETE FUNCTION BLOCK
Step 1-3: 1 23 4 5 6 7 8 Column
Press 'SEL" and ‘DEL' )
(Simultaneously) Line 1 -4 B
Press 'ESC': Cancel or 2 2 '| |
'OK": Execute) 3| A N C B L OCGCO
4/E S C ? 0 K ?
BACK TO MAIN MENU:
Press 'ESC 1 2 3 4 5 6 7 8 . Column
Line 1 L A DD E R
2/|> B L 0 C 0 F U N Z
3 P AR A M E T R |
4 R U N
CHANGE FUNCTION BLOCK CATEGORY:
3 2 3 4 5 6 (7 |8 Column
Line 1 I— 4 —I
2 2 o I
3 | 3 3 3 3 8 e ¢ F T
4lm o 4 L Jl,»/
Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX, AR
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Step 1:
Press 'SEL'

Column

Step 2:
Press 'SEL'

Column

Step 3:
Press 'SEL'

Line 1

Column

Step 4:
Press 'SEL'

n

Line 1

Column

Step 5:
Press 'SEL'

Column

Step 6:
Press 'SEL'

Column

Step 7:
Press 'SEL'

Column

Step 8:
Press 'SEL'

Line 1

Column

.JLovato
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Step 9:

‘ 2 4 5 6 7 Column
Press 'SEL' Line 1 ’ I_‘ — ‘_I '

2 | 00 0 0 1 N

3 | 00 0 0 1 F ™

4 L 00 0 0 1 J
Step 10A: ‘ 2 4 5 6 7 Column
Press 'SEL' Line 1 r q

2 | 00 0 0 H N

3 | 00 0 0 1 P

4 L 00 0 0 J
Step 10B: ‘ 2 4 5 6 7 Column
Press 'SEL and then =’ Line 1 ‘ I" — ‘"I ‘

2 | 0 0 0 0 1 N

3 | 00 0 0 P

4 €L 0 0 0 0 J
Step 11: ‘ 2 4 5 6 7 Column
Press ‘SEL Line 1 | |—‘ 0 0 0 0 0 ‘—| |

2 4 00 0 0 0 |

3 4 00 0 0 0 Fowm

4 L 00 0 0 0 J
Step 12A: ‘ 2 4 5 6 7 Column
Press 'SEL' Line 1 r 1

2 B 0 0 0 0 0 N

3 B 00 0 0 0 [

4 L 01 0 0 0 J
Step 128B: ‘ 2 4 5 6 7 Column
Press 'SEL and then >’ Line 1 ‘ I" 0 0 ‘ 0 ‘ 0 0 ‘"I ‘

2 B 000 0 1 0 N

3 4 0 1 0 0 F oA

4 L 00 0 0 0 J
Step 13: ‘ 2 4 5 6 7 Column
Press 'SEL' Line 1 ‘ I" — "I ‘

2 | 0 1 |

3 | 00 0 1 F ™

4 £ D R 0 1 J

128

___electric




