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WARNING! ATTENZIONE!
- Carefully read the manual before the installation or use. - Leggere attentamente il manuale prima dell'utilizzo e I'installazione.
- This equipment is to be installed by qualified personnel, complying to current standards, to avoid damages - Questi apparecchi devono essere installati da personale qualificato, nel rispetto delle vigenti normative
or safety hazards. impiantistiche, allo scopo di evitare danni a persone o cose.
- Before any maintenance operation on the device, remove all the voltages from measuring and supply inputs and - Prima di qualsiasi intervento sullo strumento, togliere tensione dagli ingressi di misura e di alimentazione e
short-circuit the CT input terminals. cortocircuitare i trasformatori di corrente.
- The manufacturer cannot be held responsible for electrical safety in case of improper use of the equipment. - Il costruttore non si assume responsabilita in merito alla sicurezza elettrica in caso di utilizzo improprio del dispositivo.
- Products illustrated herein are subject to alteration and changes without prior notice. Technical data and descriptions in - | prodotti descritti in questo documento sono suscettibili in qualsiasi momento di evoluzioni o di modifiche.
the documentation are accurate, to the best of our knowledge, but no liabilities for errors, omissions or contingencies Le descrizioni ed i dati a catalogo non possono pertanto avere alcun valore contrattuale.
arising there from are accepted. - Un interruttore o disgiuntore va compreso nell'impianto elettrico dell'edificio. Esso deve trovarsi in stretta vicinanza
- Acircuit breaker must be included in the electrical installation of the building. It must be installed close by the dell'apparecchio ed essere facilmente raggiungibile da parte dell'operatore. Deve essere marchiato come il dispositivo
equipment and within easy reach of the operator. It must be marked as the disconnecting device of the equipment: diinterruzione dell"apparecchio: [EC/ EN 61010-1 § 6.11.3.1.
IEC /EN 61010-1 § 6.11.3.1. - Pulire I'apparecchio con panno morbido, non usare prodotti abrasivi, detergenti liquidi o solventi.
- Clean the device with a soft dry cloth; do not use abrasives, liquid detergents or solvents.
ATTENTION ! UWAGA!
- Lire attentivement le manuel avant toute utilisation et installation. - Przed uzyciem i instalacjq urzadzenia nalezy uwaznie przeczytac niniejsza instrukcje.
- Ces appareils doivent étre installés par un personnel qualifié, conformément aux normes en vigueur en ~ W celu uniknigcia obrazen osob lub uszkodzenia mienia tego typu urzadzenia musza by¢ instalowane przez
matiére d'installations, afin d'éviter de causer des dommages a des personnes ou choses. wykwalifikowany personel, zgodnie z obowiazujacymi przepisami.
- Avant toute intervention sur I'instrument, mettre les entrées de mesure et d'alimentation hors tension et court-circuiter - Przed rozpoczeciem jakichkolwiek prac na urzadzeniu nalezy odfaczy¢ napiecie od wej$¢ pomiarowych i zasilania oraz zewrze¢
les transformateurs de courant. zaciski przektadnika pradowego.
- Le constructeur n'assume aucune responsabilité quant a la sécurité électrique en cas d'utilisation impropre du —  Producent nie przyjmuje na siebie odpowiedzialnosci za bezpieczenstwo elektryczne w przypadku niewtasciwego uzytkowania
dispositif. urzadzenia.
- Les produits décrits dans ce document sont susceptibles d'évoluer ou de subir des modifications a n'importe —  Produkty opisane w niniejszym dokumencie moga by¢ w kazdej chwili udoskonalone lub zmodyfikowane. Opisy oraz dane
quel moment. Les descriptions et caractéristiques techniques du catalogue ne peuvent donc avoir aucune valeur katalogowe nie moga mie¢ w zwiazku z tym zadnej wartosci umownej.
contractuelle. - Winstalacji elektrycznej budynku nalezy uwzglednic przefacznik lub wytacznik automatyczny. Powinien on znajdowac sie
- Uninterrupteur ou disjoncteur doit étre inclus dans I'installation électrique du batiment. Celui-ci doit se trouver tout w bliskim sasiedztwie urzadzenia i by¢ tatwo osiagalny przez operatora. Musi by¢ oznaczony jako urzadzenie stuzace do
prés de I'appareil et I'opérateur doit pouvoir y accéder facilement. Il doit &tre marqué comme le dispositif d'interruption wylgczania urzadzenia: [EC/ EN 61010-1 § 6.11.3.1.
de I'appareil : IEC/ EN 61010-1 § 6.11.3.1. - Urzadzenie nalezy czyscic migkka szmatka, nie stosowac srodkow Sciernych, ptynnych detergentow lub rozpuszczalnikow.
- Nettoyer I'appareil avec un chiffon doux, ne pas utiliser de produits abrasifs, détergents liquides ou solvants.
ACHTUNG! A B A
- Dieses Handbuch vor Gebrauch und Installation aufmerksam lesen. . .
~ Zur Vermeidung von Personen- und Sachschaden diirfen diese Geréte nur von qualifiziertem Fachpersonal « REDEAN  REEHREFH.
und unter Befolgung der einschldgigen Vorschriften installiert werden. o FEFAEHSHARAESINTHELETRE  NEBARATAIELEE,
\le?rrZISecdhﬁ?e]ng.gnﬁ am Instrument die Spannungszufuhr zu den Messeingangen trennen und die Stromwandler . OB EAEPEET | ABENES A ENQEE A SOFASE | HEE CT S AR,
- Bei zweckwidrigem Gebrauch der Vorrichtung dibernimmt der Hersteller keine Haftung fiir die elektrische Sicherheit. o MEFTHAREEREATAGHENRSRAEAE,
- Die in dieser Broschiire beschriebenen Produkte kdnnen jederzeit weiterentwickelt und gedndert werden. Die im ; o = g e 5
Katalog enthaltenen Beschreibungen und Daten sind daher unverbindlich und ohne Gewahr. ¢+ KERABFRTRLARE , ETANAL, ANAIRRFAPRAREARAGER: , 0
- Indie elektrische Anlage des Gebaudes ist ein Ausschalter oder Trennschalter einzubauen. Dieser muss sich in MR, ARG ENEABGRT AR,
unmittelbarer Nahe des Gerdts befinden und vom Bediener leicht zuganglich sein. Er muss als Trennvorrichtung fiir das . BEESASEOTASENSE. SRS A EREREOEEFERERRENMTS. SADHEN
Gerat gekennzeichnet sein: IEC/ EN 61010-1 § 6.11.3.1. L
- Das Gerét mit einem weichen Tuch reinigen, keine Scheuermittel, Fliissigreiniger oder Losungsmittel verwenden. R IRE T HE - IEC/EN 61010-1§6.11.3.4
« WEAERHTHENSEE ; OOERMEN. RRELEN.
ADVERTENCIA j NPEAYNPEXOEHKE! j
- Leer atentamente el manual antes de instalar y utilizar el regulador. — [pexze Yem NpUCTyNaTb K MOHTAXY UMK SKCMNyaTaLy YCTPOICTBA, BHUMATENBHO 03HAKOMBTECH C OfiEpXKaHNeM
- Este dispositivo debe ser instalado por personal cualificado conforme a la normativa de instalacion vigente HaCTOALLEr0 PyKOBO/ACTBA.
afin de evitar dafios personales o materiales. - Bo nsbexanue TpaBM Ui MatepuanbHoro yuuepba MOHTaX OMKEH CYLLECTBNSTLCS TONMbKO KBANMGULMPOBAHHbIM NEPCOHANOM
- Antes de realizar cualquier operacion en el dispositivo, desconectar la corriente de las entradas de alimentacion y B COOTBETCTBUM C AEACTBYIOLYMMA HOPMATUBAMM.
medida, y cortocircuitar los transformadores de corriente. - Tepen npoBepeHmeM NkobbIx paboT no TexHU4eckomy oBChyKuBaHIMIO YCTPOiiCTBa HE0BX0AUMO 0BECTOUNTb BCe
- El fabricante no se responsabilizara de la seguridad eléctrica en caso de que el dispositivo no se utilice de forma M3MEPUTENBHBIE Y MUTaIOLLME BXOAHbIE KOHTAKTbI, @ TakKe 3aMKHYTb HaKOPOTKO BXOJHbIE KOHTaKTbI TpaHcopmatopa Toka (TT).
adecuada. — [pouaBoguTenb He HECET OTBETCTBEHHOCTb 3a 0BeCneyeHie 3neKTPOBE3ONACHOCTM B Cy4ae HeHaANexaLLEro enonbaosaHus
- Los productos descritos en este documento se pueden actualizar o modificar en cualquier momento. Por consiguiente, YCTpoiACTBA.
las descripciones y los datos técnicos aqui contenidos no tienen valor contractual. - Vagenwa, onucaHHble B HACTOALIEM AOKYMEHTE, B 11060/ MOMEHT MOTYT NOABEPTHYTLCA N3MEHEHNAM Vi
- Lainstalacion eléctrica del edificio debe disponer de un interruptor o disyuntor. Este debe encontrarse cerca del YCOBEPLIEHCTBOBAHMAM. T103TOMY KaTanoXHbie AaHHbIE ¥ ONMCAHYA He MOryT PACCMaTPUBATLCA Kak AGHCTBUTENbHbIE C TOUKN
dispositivo, en un lugar al que el usuario pueda acceder con facilidad. Ademés, debe llevar el mismo marcado que el 3PEHUS KOHTPAKTOB
interruptor del dispositivo (IEC/ EN 61010-1 § 6.11.3.1). —  OneKTpuyeckas ceTb 3faHUs oMKHa BbiTb OCHALLEHA aBTOMATUYECKVM BbIKIIOYaTENEM, KOTOPbI/ AOMKEH BbiTb pacnonoxeH
- Limpiar el dispositivo con un trapo suave; no utilizar productos abrasivos, detergentes liquidos ni disolventes. 86nm3n 0bopyaoBaHuMa B Npefenax AocTyna onepaTopa. ABTOMATUYECKIT BbIKNIoYaTeNb JOMKeH biTb MPOMapKVPOBaH Kak
oTKMiovatoLLee yetporicTo obopyaosanus: IEC /EN 61010-1 § 6.11.3.1.
— OuucTKy ycTpOViCTBa MPOM3BOANUTS C MOMOLLIbHO MSTKOi CyX0il TKaHu, Ge3 np abpasiBHbIX pUanoB, XUAKMX
MOIOLLVIX CPE/ACTB Wi pacTBopuTEnei.
UPOZORNENI DIKKAT!
- Navod se pozomé proctéte, nez zacnete regultor instalovat a pouzivat. A - Montaj ve kullanimdan dnce bu el kitabini dikkatlice okuyunuz. A
—  Tato zafizeni smi instalovat kvalifikovani pracovnici v souladu s platnymi pfedpisy a normami pro predchézeni Urazii — Bu aparatlar kisilere veya nesnelere zarar verme ihtimaline karg! yiriirliikte olan sistem kurma normlarina gére
0sob ¢i poskozeni véci. kalifiye personel tarafindan monte edilmelidirler
—  Pred jakymkoli zasahem do pfistroje odpojte méfici a napajeci vstupy od napéti a zkratujte transformétory proudu. - Aparata (cihaz) herhangi bir miidahalede bul jan once 6lgiim giriglerindeki gerilimi kesip akim transformatorlerinede kisa
- Vyrobce nenese odpovédnost za elektrickou bezpecnost v pfipadé nevhodného pouzivani regulatoru. devre yaptiriniz.
- Vyrobky popsané v tomto dokumentu mohou kdykoli projit Gpravami ¢i dalsim vyvojem. Popisy a Udaje uvedené v katalogu - Uretici aparatin hatali kullanimindan kaynaklanan elektriksel giivenlige ait sorumluluk kabul etmez.
nemaji proto Zadnou smiuvni hodnotu. - Bu dokiimanda tarif edilen Grdinler her an evrimlere veya degisimlere aciktir. Bu sebeple katalogdaki tarif ve degerler herhangi bir
- Spinac ¢i odpojovac je nutno zabudovat do elektrického rozvodu v budové. Museji byt nainstalované v tésné blizkosti pfistroje a baglayici degeri haiz degildir.
snadno dostupné pracovniku obsluhy. Je nutno ho oznacit jako vypinaci zafizeni pfistroje: [EC/ EN 61010-1 § 6.11.3.1. — Binanin elektrik sisteminde bir anahtar veya salter bulunmalidir. Bu anahtar veya salter operatoriin kolaylikla ulasabilecegi yakin
- Pistroj Cistéte mékkou utérkou, nepouzivejte abrazivni produkty, tekuta cistidla ¢i rozpoustédia. bir yerde olmalidir. Aparati (cihaz) devreden gikartma gdrevi yapan bu anahtar veya salterin markas: IEC/ EN 61010-1 § 6.11.3.1.
— Aparati (cihaz) sivi deterjan veya solvent kullanarak yumusak bir bez ile siliniz agindirict temizlik tirinleri kullanmayiniz.
AVERTIZARE! UPOZORENJE!
- Cititi cu atenfie manualul fnainte de instalare sau utilizare. A - Prije instalacije ili koristenja uredaja, pazijivo procitajte upute. A
— Acest echipament va fi instalat de personal calficat, in conformitate cu standardele actuale, pentru a evita deterioréri — Ovaj uredaj mora instalirati, u skladu s vazec¢im normama, obucena osoba kako bi se izbjegle Stete ili sigurnosne
sau pericolele. opasnosti.
- Inainte de efectuarea oricérei operatjuni de intretinere asupra dispozitivului, indepartat toate tensiunile de la intrérile de - Prije bilo kakvog zahvata na uredaju otpojite napajanje s mjernih i napajajucih ulaza i kratko spojite ulazne stezaljke strujnog
maésurare si de alimentare si scurtcircuitatj bornele de intrare CT. transformatora.
- Producétorul nu poate fi considerat responsabil pentru siguranta electrica in caz de utilizare incorecté a echipamentului. - Proizvodac ne snosi odgovornost za elekiricnu sigumost u slucaju nepravilnog koristenja opreme.
- Produsele ilustrate in prezentul sunt supuse modificarilor si schimbarilor fard notificare anterioara. Datele tehnice si descrierile - Ovdje prikazan uredaj predmet je stalnog usavrSavanja i promjena bez prethodne najave. Tehnicki podaci i opisi u ovim uputama
din documentatie sunt precise, fn masura cunostintelor noastre, dar nu se accepta nicio raspundere pentru erorile, omiterile sau su tocni, ali ne preuzimamo odgovornost za mozebitne nenamjerne greske.
evenimentele neprevazute care apar ca urmare a acestora. — U elektriénu instalaciju zgrade mora biti instaliran prekida¢. On mora bii instaliran blizu uredaja i na dohvat ruke operatera, te
- Trebuie inclus un disjunctor in instalatia electrica a clédirii. Acesta trebuie instalat aproape de echipament si intr-0 zona ugor oznacen kao rastavija¢ u skladu s normom IEC/EN/BS 61010-1 § 6.11.3.1.
accesibild operatorului. Acesta trebuie marcat ca fiind dispozitivul de deconectare al echipamentului: IEC/EN 61010-1 § 6.11.3.1. — Uredaj Cistite s mekom, suhom krpom bez primjene abraziva, tekucina, otapala ili deterdzenta.
—  Curatati instrumentul cu un material textil moale si uscat; nu utilizatj substante abrazive, detergentj lichizi sau solventj.
NOTE

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.
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PRECAUTION FOR INSTALLATION
This product is used in industrial premises,and indoor use.

For your safety, this manual for LRK micro-plcs provides [Danger], [Caution] and other symbols. Please pay attention to the safety precautions
during handling, installation, running and inspection, and try to make it safer during LRK running.

WARNING: Personal injury or death may be caused by misuse.

> B

CAUTION: Personal injury or mechanical system damage may be caused by misuse.

PRECAUTION FOR INSTALLATION

Do not use in an environment not allowed in the catalog and manual, as electric shock, fire, malfunction and other adverse
circumstances may occur in an environment exposed to high temperature, moisture, dust, corrosive gas, vibration and impact.

Please install LRK according to the installation precautions herein to avoid falling, fault or malfunction of the programmable controller.

Please turn off the power before wiring, connection, installation(Battery extended modules) or movement, must be not operate with
power.

> BB b

The wiring method of external connection of terminal block is used for output end of LRK relay, where the connection is not covered
and all externally-connected electronic parts are exposed; therefore, it is suggested that LRK and external parts be installed in a
covered space or the dedicated distribution cabinet to avoid accidental contact.

PRECAUTIONS DURING WIRING

>

Be sure to make the third grounding according to electrotechnical regulations. No grounding or wrong grounding will lead to electric
shock, malfunction and other faults.
Please follow the rated power specification for wiring. Inconsistent power specification will cause fire.

>

Wiring operation should be performed by the qualified electrician according to electrotechnical regulations.
Wrong wiring will lead to fire, electric shock, fault and other adverse situations

PRECAUTIONS DURING USE

Please use LRK according to the instruction manual, and perform safety confirmation of operation and wiring prior to running. Any
misoperation may cause machine damage or personal injury.

Do not contact breakpoint or exposed parts after power-on, so as to avoid machine damage or personal injury.

>PB b

Please install an emergency stop circuit, external interlock circuit and other wires for protection of the safety system to prevent
machine damage caused by LRK fault.

PRECAUTIONS BEFORE INSTALLATION

Each LRK has passed test and inspection before delivery. Please verify as instructed below after opening the package.
— Check the model/ specification of LRK is consistent with the order.

- Check whether LRK is damaged during transportation. Do not power on LRK in case of any damage.

ENVIRONMENTAL REQUIREMENTS

The installation environment of LRK is vital, which may affect its function and service life. Please select the place of installation as required
below:

— Vertical placement;

- Please use in dry environment;

— Ambient temperature: -20...+455°C (-4...+122°F);

Keep LRK away from heating equipment;

— Avoid any place exposed to volatile oil gas, organic solvent, ammonia gas, electrolyte and other harmful gases;
— Avoid direct sunlight;

— Avoid corrosive and combustible gases;

— Avoid entry of dust, particles or metal filing;

- Avoid electromagnetic induction and interference;

— LRK must be installed in the control cabinet.

— Avoid vibration; please mount a damping device for LRK if vibration is inevitable.

DISCLAIMER

We have checked content of the manual to ensure consistency with LRK hardware and software. As it is impossible to completely rule out some
varying factors, we do not guarantee full consistency between the manual and hardware and software. However, we have strictly checked the
manual, including necessary content of subsequent upgrade version. We assume no liability for any losses caused by operation in violation of
this manual.

.JLovato
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LRK MODEL EXPLANATION

LRK 12 R

Dxxx

Funcional
specification

Input power

Output type

Input/output

points

QUICK USE INSTRUCTIONS

Series

[ 1: LCD display, keys
B: Blind type, without LCD and keys

D024: 12/24VDC
A240: 100...240VAC

R: Relay

10: 10 points input/output
12: 12 points input/output
20: 20 points input/output

This section provides instructions on how to connect, program and operate a LRK controller in 5 steps. This is not a complete programming
instruction or an installation operation. Refer to other sections for other detailed procedures.

INSTALL LRXSW PROGRAMMING SOFTWARE

Download LRXSW programming software from the website www.lovatoelectric.com.

i Setup - LRXSW

Welcome to the LRXSW Setup

Wizard

Thig will install LRXSW 0.04 on your computer.

it is recommended that you close all other applications before

cantinuing.

Click Mext to continue, or Cancel to ext Setup.

Next = Cancel

JLovato
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CONNECT THE POWER
Select a proper power supply for the module and connect LRK to the power source, as shown below; refer to “Chapter Il: Installation” for the
detailed installation and wiring methods.

4
L(LT +
g —94V DC
/IOG'.‘.?‘(IOV A[ i Sg/ or x
50/60 E — 12V DC
50760 Hz |, | - A |
N(LZ) ,
! LN + - |
610 Qo
AC VY DC..V
|
~ll
= ——
CONNECT PROGRAMMING CABLE
Insert the ethernet programming cable into the communication port of LRK, and connect the other cable end to network port of PC, as shown
below.
SOFTWARE
CONFIGURE THE GATEWAY
1. Configure LRK IP address
OUTPUT RECORD
FORMAT Card
> NETCONFIG
NET 10 SET
> IP ADDRESS
SUBNET MASK
GETEWAY
MASTER IP
Move the cursor, choose “Network setting” and press “OK” for network configuration of LRK; set IP address, subnet mask and gateway
address, move the cursor and press “OK” for network configuration of LRK.
Take IP address editing as an example: press “OK” to enter the editing interface, move the cursor to the last data bit, and press “SEL” to enter
the editing mode.
IP ADDRESS
255.255.255.251
IP ADDRESS
255.255.255.255
At this time, the cursor turns to “_” state; press Up/Down key for data editing, after completion of editing, press "ESC" to return to
“NETCONFIG” menu.
After set all items ,press ‘ESC’ return to main menu and save all setings, LRK will power off and restart automatically.
The default maximum value of each field is 255, which is applied when the set value is greater than 255.
Example:
IP ADDRESS: 192.168.0.3
SUBNET MASK: 255.255.255.0
GATEWAY: 192.168.0.1
.Lovato !
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2. Configure IP address of PC side
Select “Attribute” option of local area connection, and choose Internet protocol version 4.

[ Ethernet Status % | § Ethemet Properties
General Networking | Sharing
Comnect using
Connection
P4 Commectity: Internet & Intel(R) Bthemet Connection (5) 219-LM
IPv6 Connectivity: No network access
Media State: Enabled This connection uses the following tems
Duration: 8 days 02:06:51 "
& Speed: 100.0 Mbps T3 Fie and Printer Sharing for Microsoft Networks
= - QoS Packet Scheduler
=) 4. Intemet Protocol Version 4 (TCP/IPv2)
2 [ . Microsoft Network Adapter Muliplexor Protocol
o 1. Microsoft LLDP Protocol Driver
= Activity 4. Intemet Protocol Version 6 (TCF/IPvE)
- < 2>
Bytes: 16,573,424817 | 22,397,614, 188 Descrption
Allows your computer to access resources on a Microsoft
networ
| Gproperties || @oisable || Diagnose |
Configure IP address, Subnet mask and the default Gateway.
Internet Protocol Version 4 (TCP/IPv4) Properties *
General
‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
(O) Obtain an IP address automatically
(®) Use the following IP address:
IP address: 192 .168 . 0 . 5
Subnet mask: 255 .255 .255 . 0
Default gateway: 192 .168 . 0 . i
Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: I:I
Alternate DNS server: I:I
[ validate settings upon exit
I OK I | Cancel |
Example:
PC configurations:
IP address: 192.168.0.5
Subnet mask: 255.255.255.0
Default gateway: 192.168.0.1
8
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ESTABLISH COMMUNICATION
a. Open the LRXSW programming software, and select “New”, as shown in the left below;
b. Click menu operation “Operation —>Link”, as shown in the right below;

Edit | Operation | View Help

5 || IS 5 [
——  Network set.. —_—
5 SDcad >
Stal  Monitor
Simulator Ic
Simulator Control
Run Cirl+R
v Stop Ctrl+T  iC
Power 1
Pause crl+U
Select Type X Quit crlvQ  iC
LA Read CDEF
Station name IStat.ic-n Write
TavEoie CDEF .
@ Few |LRK10RA240 »|  |iapoer -
J J Check Error CDEF .
(+ LRK " LRD RTC Set...
Analog Set... CDEF .
Password.. ICDEF
Language
Module System Set... ICDEF .
OK I Cancel tz 12345678
i n

c. Select TCPIP of programming cable connection, and click “Link”;

Link Com Pert *
rSelect COM Port

Port: |TCPIP:192.168.0.5(Realte v |

TCPIE: Ifc—lﬁ—UT—lU—US—Ta j
LRXSW X
Refresh | 192.168.0.3( ) | OthErLBKl
rMode
(* Single JA Connect Successfully!

O search 10 o [es o
o]

WRITE SIMPLE PROGRAM

a. Write a simple program: Click on the far left of line 001 in the programming area, and then click the icon “M” in the Ladder toolbar, as shown
below; select MO1 and press OK. Refer to “Chapter IV: Ladder Programming Instructions” for the detailed programming method.
=
L Hely — - . -
BEle DS « e R[N e s B I
= “m | poil/Contact Copacity: 2400 free space PC Mode: Program a8
& New Pregeet. Symirol
o =Uned am
121234567 BAABC
1234 oz
¥ 1234567BIABC — -
@ 12345678 P21 RdR Contack
¥ 123456 709ABC : s ¥ 4 |uale]
M 1234567 BIABCOEF ) SbEFIAL R LAY T )
T: 123456 7BBABCDEF L. I -Ei = e
€: 123456789ABCOEF ,.J it
Lo i STh 80T
R 123456 POBABCOEF
& 1234567 BOABCDEF ../
I 1234867 HIABCOEE ) d ul“ |
L: 12345670
L ooy
More..
ong |
E— L o o 4ho 4ho o w0 F A I IEBEEESIEEE LD
| Mj"f Veml 28 Stabva Stop Mt LRKIORAIE i1 :
Ireagy w0

#Click “View/Ladder toolbar” on the menu if the Ladder toolbar is not displayed on the screen.

.JLovato ?
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b. Use the key “A” on the keyboard (or icon “A” in the Ladder toolbar) to draw a line from coil M to the rightmost unit of the programming area,
as shown below.

LRXSW V0.04 - [Create Ladder] - o X
File Edit Operation View Help
a el E=EIE] BRI
= [Coil/Contact: Capacity: 2397 free space. PC Mode: Program -
New Proje Symbol:
o R =Y |
*Uset
1:123456789ABC v
Z:1234 002
% 123456789ABC
Q12345678 P 1 003
Y: 123456789ABC
M 123456789ABCDEF .l o004
T: 123456 789ABCDEF ..
005
C: 123456789ABCDEF .|
R 123456789ABCDEF .|
006
G: 123456789ABCDEF .|
H: 123456789ABCDEF .| 007
L:12345678
oo 008
More...
< ot > N
: Gt 8 9 L 48| 4ol ol ol [4Hol ol SErol frol kol o 4B d! [4] [ 145] 481 2] 5] 8 18] % @\E\
_Jh”m Ver1.24 Status: Stop ONLINE | ModebLRK10RA240 [iD:01 N
ready feo' [T 4
c. Select icon “Q” in the Ladder toolbar, put it into the rightmost unit of the programming area, select Q01 in the dialog box and press 0K, as
shown below.
Capacity. 2337 frec space. PC Mode: Program -
N @)
1:12345ETHIABC =
Z 1234 { T T S [
3 1 234SETBIABC - Durpue Type
@ 12345670 P 1 sma| (€0 O Bemmc
¥ 123456 THIABC
M 1234567 BIABCDEF .l
T: 123456 THIABCOEF ..J
€ 1234567 BOABCDEF .
Pt 123456 TBIABCOEF ..J
G 1234567 BRABCDEF ..
H: 123456 THIABCOEF |
L: 12345678
[}
More...
< | 3 4
e 4'%-@#&4&-0_4»#»&@4’@4 o
Dubet] Verldd  [Staba Step Mode AR i
- Ee] Cancel - ®
s Refer to “Chapter IV: Ladder Programming Instructions” for the detailed setting.
d. Test the program: Select the menu operation “Operation—> Write”, as shown below, to write the sample program into LRK micro-plc.
[Gperation) View Help
Link... =
Network set.. ~
SD Card >
IAP Update >
Monitar :c
Simulator
Simulator Contral
Run Ctrl+R  IC
 Stop Ctrl+T ;
Power
Pause Crl+U ¢
Quit Ctrl+Q
icl
Compare... <l
Check Error
RTC Set... fct
Analog Set... icl
Password..
Language ict
Module System Set...
10 JLovato
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e. Click the button “RUN” on the toolbar, when the system pops up the dialog box “Read program from the module?”; select “No” to control
LRK running, as shown below.

mw

Fla TS Oparstien  View  Halp

TSI _

|/ ]|l B e ) (5 o @ L R
= Coil/Contact: Capaciy: 2396 Irec space, PC Miode:  Program ~
Sy : nr L
- oo | )
12123456 7B9ABC
1234 002
K 123456789ABC
@ 12345678 1 w3
i 1234567 00ABC e ®
L] l 24SETEIABCOEF . Do you wanl o read program frem Module 7
T: 1234567 BIABCOEF o s I "o
€2 1234567 BAABCDEF .
R 123456 7BIARCOEF o
L
G 123456 7B9ABCDEF .
H 123456 TRIABCDEF .0 ?
L: 12345678
E» o
More...

2 < A o e oo Bl B e 2 b i B 2 R B 5B A

Ve 24 Shabucc Stop OHLINE MedetLAKI0RALE) 10

f. Select the input status tool dialog, click coil MO1 to make it ON, when output Q01 is enabled as ON, as shown below; the highlighted part is
enabled, and output Q01 is ON.
Refer to “Chapter Ill: Programming Tool” for more information about the programming software.

Opeatuin  View ip
OE RS R e e W
= [l /Contack: Caparihy: 2396 free space PC Mode: Mandtar -
B Mw Project Symbnl c o
Suten
* Status ON am b_
1512345670048
21234 o2
: 12345670940
@ 12345678 P21 03
' 1234567004BC [
M 123456789ABCOEF o 5 A
G- + B0 R A BB
€2 1234567 09ABCOEF 1) : Qi@
0. 12345478 3A3CDET
R 123456709ABCOEF L./ fon =) mal i
G 123456709ABCOEF ./ o =
K 4!
1234567 09ABCDEF ) o
Lz 12345678
L] 008
Maore...
- o
< s »
il Lo o o ol Bl o] [l e el Sl (afical il (ol ! ) 1 (351 2! (35 B 361 (5] 551 B 9 | 5 (1| A P
e I e
pescy 3
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Chapter 2 Installation

Chapter 2 Installation 12
General specifications 13

Type selection form 14
Installation and fixing 15
Wiring 17
12/24VDC input wiring 17

100~240V input wiring 18

Sensor input wiring 18

Relay output wiring 18

10 Link or remote [0 Link (for LRK20RD024RS type only) 19

Indicator 19
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GENERAL SPECIFICATIONS

LRK is a powerful micro PLC with up to 44 input/output points. Itself up to 20 input/output points, 20 of which integrated on the base module
(for the biggest type LRK20...) and up to 24 with expansion modules. It can be configured with 3 groups of 4-in 4-out 1/0 extended module,
2 groups of analog output module, 2 groups of analog input module and 1 group of communication module. Based on ladder diagram or FBD
editing, it is applied to small-size automation.

LRK is flexible in use and has high performance. It can help you save considerable time and money.

Power supply

Supply voltage range

DC type: 12/24VDC
AC type: 100-240VAC

Average current DC: 12 points: 300mA;
20 points: 400mA;
100-240VAC: 90mA;
Wire specification 14AWG /0.8NM
Programming
Programming language Ladder diagram (Ladder) /functional block diagram (FBD)
Programming space 600 lines under Ladder, 500 functional blocks under FBD
Program storage medium Flash
Execution speed 5 msec/cycle
LCD display 4 lines x 16 characters
Timer
Maximum number Ladder: 31; FBD: 500
Timing range 0.01 9999 min
Counter
Maximum number Ladder: 31; FBD: 500
Maximum counting range 999999
Accuracy 1
RTC
Maximum number Ladder: 31; FBD: 500
Accuracy 1min
Effective time parameter Week, year, month, day, hour, minute
Comparator
Maximum number Ladder: 31; FBD: 500
Comparator input Current value of analog input, timer, counter, temperature input, analog output,
analog input parameter, addition and subtraction, multiplication and division,
PID control, multiplexing, ramp function generator, data register and other
functional blocks
Operating environment
Protection grade 1P20
Vibration resistance IEC60068-2-6
0.075mm amplitude/1.0g acceleration
Operating temperature -4° to 122°F (-20° to 50°C)
Storage temperature -40° to 158°F (-40° to 70°C)
Operating humidity 90% RH, no condensation
Weight 8-point module 190g
10-point /12-point module 2309 (type C 160g)
20-point module 3459 (type C 250q)
Safety certification CUL, CE, UL
ove ovell
Pollution degree PD2
Altitude less than 2000m
Digital input
Input current 3.2mA @12/24VDC
1.3mA@100-240VAC
Input OFF voltage 12/24VDC: < 5VDC
100-240VAC: < 40VAC
Input ON voltage 12VDC: >10VDC
24VDC: > 15VDC
100-240VAC: > 79VAC
Input ON delay 12/24VDC: 5ms
240VAC: 25ms
120VAC: 50ms
Input OFF delay 12/24VDC: 3ms
240VAC: 90/85ms 50/60Hz;
120VAC: 50/45ms 50/60Hz
Input characteristics PNP, 3-wire
High-speed input frequency 10kHz
General input frequency <40Hz
Protection Reverse voltage protection required
Wire specification 14AWG/0.8NM
RS485 Wire specification 14AWG/0.8NM
.Lovato 3
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Analog input

Specification

DC host module: 12bits

Extended analog input module: 12bits

Analog input range

DC host module: 0 10VDC voltage input
Extended module: 0 10V voltage input or 0 20mA current input

Input signal OFF voltage

<5VDC (same with 24VDC type digital input)

Input signal ON voltage

>9.8VDC (same with 24VDC type digital input)

Isolation None

Short-circuit protection Provided

Analog input quantity Host module: A1 A4

Extended module: A5 A8

Wire specification 14AWG/0.8NM

Relay output

Contact medium Ag Alloy

Current level 8A

Maximum load Resistive load: 8A /point

Maximum response time 15ms (general condition)

Life 100k times of operation

Minimum load 16.7mA

Wire specification 14AWG/0.8NM

Power specification 0-240VAC
TYPE SELECTION FORM

Base modules

Model Power supply | Inputs Outputs Display and keys | Ethernet port | RS485 port Max 1/0 points
LRK12RD024 12/24VDC 6 DC, 2 Analog | 4 relay v, 201-204 4 No 36 +4*1
LRK12RD024B 6 DC, 2 Analog | 4 relay No v No 36
LRK20RD024RS 8DC, 4 Analog | 8 relay v, 201-204 v v 44 + 41
LRK10RA240 100-240VAC | 6 AC 8 relay v, 201-204 4 No 34 +4*1
Expansion modules

Model Power supply | Inputs Outputs

LRE02AD024 24VDC - 2 analog. type 0-10V/0-20mA

LRE04AD024 24VDC 4 analog. type 0-10V/0-20mA | —

LRE04PD024 24VDC 4, PT100 probes -

LREOBRD024 24\/DC 4DC 4 relay

LRE08TD024 24VDC 4DC 4 transistor

LREO8RA024 24VAC 4 AC 4 relay

LREO8RA240 100...240VAC |4 AC 4 relay

LREP0OO 24\VDC RS485 communication module, Modbus RTU

% In case of standard module, there will be Keypad and LCD display, and the maximum I/0 points may be increased by 4 points of Keypad input
#* églerztgét(.)hapter VI: Hardware Specification for details on the models.

s LRK is compatible with LRE modules.

14
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INSTALLATION AND FIXING

DIN-rail fixing

LRK may be fixed directly with DIN-rail. After the mounting support in the back of LRK base module or expansion module is pulled out, the
module can be fixed on the rail, and the extended module be connected to the host with expansion connector (press the button as shown
below).

T T T i |

e —
lc\u\n‘.mmmi

DIN rail

[x T T R T e T

.JLovato
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It is suggested that a clamp be mounted at the rail end to fix LRK on the rail (as shown below).

D0 QOO0 m DO Fixing clamp
— Q0 j/
E@'ﬂ &
| [ @ @ q | OO
. B _»
o 2 |
e Qoooo | k!
DIN rail
Direct fixing
Pull out the mounting support in the back of module, and use M4 screws for fixing LRK directly (as shown below). For installation of extended
module, the module should be moved, connected with the host and fixed with screws after the host is properly fixed.
=N
55 Soooboon
N4¥20( #8x32)
%®§ L)
N2
7]
SO 00 0% O
]
\d
p—
=N
N o
|00 00000000 - MAX20 (R8x32)
] @ - P i
[3 -
Fl——Jﬁ @ o ©
o= &
&2 o
o Connector [a]aln)
W]
LU
00 QG 00 00
<y
=l
If the equipment is used in a mannner not specified by the manufacturer,the protection provided by the equipment may be impaired.
16
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WIRING

> BB

Output/input signal wire should not be parallel to high-voltage power line or placed in the same duct with such line.

It is suggested that fast acting fuse or circuit protector be connected in each output section to avoid short circuit.

Power and Signal cables should be selected by the following conditions:

Use Copper Conductors Only, And minimum temperature rating of the cable to be connected to the field wiring terminals, 105°C.
WIRE SIZE AND TERMINAL TORQUE
F—
A= | T o |
[  — ]
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
=r—— C ool
(OgiI's) @ Nm 0.6
14in c
@ Ibin 5.4
12/24VDC INPUT WIRING
== 0-10V Analeg. = - 10V Analeg.
1 Z 1 2 1 L
I | I I I |
O D0 DA A
| — |
O +- Ao g
— S TTrT
R IR ARA
LR
EERAM AN
| |
¥ - AN
el SR GEEg  GERae e
_\_\___“'____,_,:u" —— | . _—_J_.—'-'_'"_‘ L
12 POINTS 20 POINTS
“iLovato K
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100~240VAC INPUT WIRING

o Bl o - B ;
s A P \ I A}
LiL) @ LiLy @
100,260V AC ~ = L — - X 7
50/60 Hz @ qj &
N(LZ) N(L2Z)
20 2200000 [%]%] DQRE2Y 2200 208988
e__|
A ———asml W — ,PAE[\‘___ e
10/12 POINTS 20 POINTS
SENSOR INPUT WIRING
Fusa i
— v+ * ]
ar
il P17
BL ﬂ BN EL H BN @
Bt LEr e een
i |:
N —' Em H
RELAY OUTPUT WIRING
2 2
LANT . -k
20 00 00 00 T T T Y A Y N N WY
0
0-260V ~ L/+ -
_ — ™
50/60 Hz i
N/ - E\] =
_
18
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10 LINK OR REMOTE 10 LINK (FOR LRK20RD024RS TYPE ONLY)

g
AN W

I:LA1A2A3M 2 (| A1 A2 A3 A4

HOQOOOC,QO \\OOO @C)’“” LETRTIN OCOOQOOO

// RS485 // RS485 //. RS485

Common ground is provided for LRK power supply and I/0 port inside.
When used as 10 Link, it can be connected to 8 micro-plc type LRK20RD024RS (ID: 0~7) at most. When used as Remote 1/0, it can be
connected to 2 machines (host & slave) at most.

# Refer to Chapter VIII: Functional Specification of LRK20RD024RS Type for details of RS485 type.

@ -1A fast acting fuse

@ - Surge absorber (43VDC)

® - Surge absorber (input 100~240VAC: 430VAC)
@ - Fuse

® - Applicable standard: EIA RS-485;

Fuse description
When using LRK, fuse must be prepared by customer. Fuse category is JDDZ,1A.CLASS CC.

Battery installation instructions

LRK has battery installation slot on the back, the factory machine does not install batteries, customers need to install according to the need.

The battery model is CR1220.

A To avoid explosion or fire, install the correct type of battery.

INDICATOR
Micrg-plgtype LRK...B integrates a LED status indicator, status description of which in different running modes is provided below:
Status Description
Green normally on LRK is in standby state after power-on
Green blinking LRK is in running state
Red blinking RTC error
Red normally on System program error

Brown-out circuit error
User program not available
Logic error of FBD program
Extended 1/0 error

.JLovato
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Chapter 3 Programming Tool
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PC programming software LRXSW 21
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Write program 24
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Keys 39
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PC PROGRAMMING SOFTWARE LRXSW

The programming software LRXSW has two editing modes: Ladder diagram (Ladder) and functional block diagram (FBD).
LRXSW is characterized as below:

1. Program can be established and edited simply and easily;

2. Program can be saved in PC and reused, or directly uploaded from LRK for saving or editing;

3. Program can be printed for reference;

4. LRK program can be tested in the simulation mode while it is not downloaded;

5. 10 state can be monitored on a real-time basis or changed forcibly while LRK is in the running mode.

INSTALL THE SOFTWARE
The programming software LRXSW can be downloaded from the website www.lovatoelectric.com.

5 Setup - LRXSW - pd
Welcome to the LRXSW Setup
Wizard
This will install LRXSW 0.04 on your computer.
It is recommended that you close all other applications before
continuing
Click Next to continue, or Cancel to exit Setup.
Next > Cancel
START SCREEN
Start the software LRXSW. when the start screen below appears to enable the following operations:
Select Type X
LRE
Station name ISt.ation
@ New |LRK10RA240 ~|  |rapoer ~|
* LRK " IRD LADDER

OK I Cancel |

Create ladder diagram
Select the menu “File (F) —> New (N) —> ladder”, and enter a new ladder diagram (Ladder) program editing environment.

Create FBD
Select the menu “File (F) —> New (N) —> FBD”, and enter a new functional block diagram (FBD) program editing environment.

Open an existing file
Select the menu “File (F) —> Open (0)”, choose a file (FBD or Ladder type) to be opened, select the file name and click to open it.

LADDER PROGRAMMING ENVIRONMENT

The Ladder programming environment includes all programming and simulation functions. Select the menu “File (F)

—> New (N)”, choose the Ladder mode and LRK type, set the number of extended connections, and select the corresponding LRK version
(as shown below) to begin new programming.

Select Type hed
~IRK

Station name IStation

@ New |LRE10RAZ240 ~| |eapper ~|
LRKL0RE240
LRK10RA240B
LRK12RD024B
LRK20RD024RS

.JLovato
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MENU, ICON AND STATUS DISPLAY

Ladder programming environment includes the following menu, icon and status display.

1. Menu bar: 5 menu options, including File, Edit, Operation, View and Help; for LRK communication setting, special functions, display setting,
help information and other functions are configured.

2. Tool bar: The icons from left to right are:
Creating a new project, opening an existing project, saving the project and printing the project; Keypad, LADDER programming interface,
HMI/Text editing, symbol (comment) editing;
Monitoring, simulation, simulation control, change of control mode (run, stop, quit), reading program from LRK, writing program to LRK.

3. List of used resources: The resources used by the current program are listed, and marked with “*” below each used coil or functional block;
4. Free space available for the program;
5. Current mode display: Programming mode, simulation mode and monitoring mode;
6. Ladder tool bar: Coil and functional block instructions can be selected for editing;
7. Status bar: It shows LRK status information of the current program and connection.
- o x
x[Got1/contact - apacty: 2omiee spoce > O Mode:  ProgeS© A
B Naw Project Symbol:
] “Used o
1:123456783ABC °
21234 00z
¥ 123456789ABC
12345678 P21 on3
¥ 123456 789ABC
M 1234567 B9ABCOEF ..J L
T: 1234567 R9ABCDEF ..
€: 123456 THIABCDEF ) o
Rt 123456 TB9ABCDEF )
(1
G 1234567 B9ABCOEF o)
H 123456 TBIABCDEF oo
L: 12345678
x o oos
Maore...
G AF AF RO A0 A0 RO A O b0 AP0 0 A O O O B
_I"""' Ner =+ Ghates: e ModetLAK10RADE) D01 7}
T oyl
PROGRAMMING
The icon can be clicked or keys on the keyboard be used for programming with LRXSW. The program instructions are illustrated below.
o e e
DEE <N EEE 8 R e N E W
i) Coil/Contact: Capacity: 2400 free space. PC Mode: Pragram
Synbol :
=Used L]
1 123456789ABC
1234 % [ | Click and release
X 123456789ABC i %
12345678 1
¥: 123456769ABC L L
Incersal sufiliaty selay
M 1234567BIRBCDEF L] v ] §r syapol |
T: 123456789ABCDEF ./ v o )
C: 123456709ABCDEF . = STR SR ¥ot
Rt 123456 789ABCOEF ..
6 123456 703ABCOEF o) @ ey
H 1234567 09ABCDEF .. w7
L: 12345678
008
Click and move cursor .
) AF A0 H0 o o W0 R S SEFFEE ST L =10 W=
A e

22
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Use the key or symbol “A” and “L”, and connect various coils; the rightmost is the programming column of output coil.

I Lo v (Cimste Lader]
Fle Edt Qpwaton Yew Holp

- New Project
- Station

- 0 X%
l@ ° @EE GRI TP O
Coil/Contact: Capacity: 2395 free space. PC Mode:  Program -
Synbial L i
|

"Used L _| O‘ T
12 123456789ABC Coil output
Z1 i b
W 12345678IABC
& 12345678 M1 oo
¥ 123456789ABC
M 123456783ABCDEF .| 04
T:123456789ABCOEF .
C: 123456 783ABCDEF .| "
e 123456789ABCDEF L.l

005
& 123456TBIABCOEF .
H 1234567 89ABCOEF .. i
L: 12345678
b 008

Mare...

e at ¥
| 222 2 i i i i il i i 2 4 G ) i
| Status: Saop offine | MedethREIORAZS i -

el

SIMULATION MODE
LRXSW has built-in simulation test function to enable simulation test and debugging of program while it is not downloaded to LRK controller.

While LRXSW is not connected to the controller, click the icon RUN to enter the simulation mode, as shown below. Some display characteristics
in the simulation mode are also shown below.

B & - |Crasie Ladde - a x
B Dperation Yiew Help
IEJ' e0EE ~EHu rsa@)« EeEehna
=% [ Coll/Contact: TO3 Capncity: 2391 hee space. PC Mode: Simusdator A
udne .’ " - = 3 ‘_r:‘ |
Staton Enter simulation mode o [0 Y AR
e chanfje color
Z1214 02
¥ 1234567 BIABC 07
1
0 12345678 P (1] | )"] /
¥ 123456THIABC
e Display color :
MizsasezosaBooEr W e Current  value of
: QI changed when : 5
T: 123465100A0006F 24 R T < functional block
©: 1234567 89ABCOEF ) enabled
* [0 @G
Bt 1234567 89ABCDEF L.
G 1234567 BIABCDEF . Hin =
~
K12 wl
L: 12345678 o .
Control coil
o (173
Mare...
- aan ot
s ! laff oF | P %MMMMMM%&'J&%\TH'%%%'%% AN =S
-—-J“ Ver: °" Emﬂn loHine | MogeklRKIERADSS oo
0. i
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ESTABLISH THE CONNECTION
The procedures for establishing the connection between PC programming software LRXSW and LRK micro-plc are described below:
a. Select “Operation —> Link...” in the menu, when the serial port selection window pops up, as shown below;

I Cperation |!iew Help

Link...
] MNetwork set... -
N SD Card
Link Com Port =
| .
Monitor rSeleet COM Port
Simulator I Port: |ICPIP:192.168.0.5 (Realte v|
Simulator Control
TCPIE: |£c-16-07-10-03-7a -
Run Ctrl+R Refresh | 192.168.0.3( ) | OtherLRE |
1
v | Stop Ctrl+T e
Power (¢ Single
Pause Cirl+U {~ Search ID Iu] |99
Quit Ctrl+Q 0 Telink |
Read .
b. Configure the correct IP address of PC and LRK device, select the correct TCPIP of the connection between LRK micro-plc and PG, and click
“Connect”;
¢. The PC Client programming software LRXSW is automatically connected with LRK micro-plc.
WRITE PROGRAM
As shown below, click the menu “Operation — Write” to write the edited program into the connected LRK micro-plc; or click the icon WRITE in
the programming tool bar to write the program.
LRXSW V0.04 - [Create Ladder]
Operation  View Help P
= ORE )
Network set... h—d Capacity: 2400 free space.
- New Py Web Password...
Sta SD Card
oo1
Monitor ABC
Simulator
Simulater Control 002
Run Ctl+R  ABC
+  Stop Cul+T
P:1 o003
Power
Pause cul+U  ABC
Qui Ctrl+Q
' ! ABCDEF ..J o4
SRl ABCDEF ... 005
Check Errer
—— ABCDEF .. 206
Analog Set... ABCDEF ..
Password...
Language ABCDEF ..J 007
Module System Set..
. .
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ONLINE MONITORING
LRXSW programming software allows online monitoring of the running program state, forced control of 10 state and change of mode (Run,

Stop or Exit).
I o s - [Coamte Loster]

(=]E)

s
fh/HuEge

POEONAW

= New Propect

Symbol ;

* Status ON
13 123466 7T89ABC

Cofl/Contact ! M
Running/stop

control

Capacity. 2391 ree space PC Mode: Monitor -

! Active circuits

Z1234
% 123456709480
@ 12145678 P 1
¥ 123456 T09ABC
M 12345678 9ABC0EF )
T 1234567 69ABC0ER wd
€: 123456789ABCOEF ..
R 1234567 89ABCOEF ..
G 123456 789ABCOEF ..
H 123456 7T89ABCOEF L.

change color

[LE] ¥l

[Ingut Status Tool N
| tasaserssasc Dl.‘i]]]d\' color
: ¢

*(OEDEEEAEEEER changed when

High light coil
Lo view current

L: 12345678

(13

Control coil

Status bar: Showing file name,
o8

More...

«

version, mode, type, ID and other

information .

IR IAIE ¥ W 4 T 7 i 0 1 n;
b HE HE | HO D O 1’}'.‘{4' A0 O 1|'.H'.' 1[*.-'A.‘.r el = = i o~ e e " T Cigeag -

Brsjert
iD-

| vertio SaatuniRun

ONLINE | ModatlIICRALS 101 |

E

% LRK does not support online change of program control logic in the running mode. All logic editing (including coil, timer, counter and
functional connection) must be written while LRK is in the stop mode.

RUN MENU

The Run menu includes some system setting functions to enable function setting while LRK is connected or not connected. The detailed
reference is listed below:

Run menu Function description

Link Select the communication port of PC software and controller;

Network set Set network communication related parameters, and network input/output map;
SD Card Set storage card operation;

Monitor Run online monitoring function and change coil state when LRK is connected;
Simulator Test and debug program while LRK is not connected;

Simulator Control

Set user-defined control of simulation;

Run

Change to the running state and enter the monitoring mode while LRK is connected, or enter the simulation mode
while it is not connected;

Stop Change to the stop state while LRK is connected, or exit the simulation mode while LRK is not connected,
Power Simulate the power down state in the simulation mode;

Pause Suspend in the simulation mode;

Quit Exit the monitoring/simulation mode;

Read Read program from LRK micro-plc;

Write Write program into LRK micro-plc;

Compare Read program from LRK micro-plc;, and compare with the current PC program;
Check Error Check errors in user program;

RTC Set Set real-time clock and summer time/winter time while LRK is connected;
Analog set Set the gain and offset of analog input AO1~A08;

Password Set password to control access to the current program written into LRK;
Language Set the menu display language of LRK controller;

Module system setting

Important setting function of LRK system, including module ID, function setting of RS485 type and extended settings

.JLovato
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As shown in the figure below: Compare, RTC Set, Analog Set, Module System Set

Compare

b4 RTC Set

[ Time Set

Index | Line I

Differenc Type

0oL 0oL
ooz o003
003 301
o004 301
0os 301
006 301
oo7 302
oog 302
nna Elik]

Function block

Parameter
Parameter
Coil

X

week [rm ~| 2c Clock

Hour:Minute i1

Coil
Coil

Year.Month.Day [ 21 . [ 1 .| 1

rDaylight saving

Mode: |NO -

Coil
Coil

il

Time Zone

’7 7 Enable we o o]

=

rSet ID

R

Analog Set

Offset(-50-+50):

Gain(1-999) :

Gain (1~999) :

Offset (-50-+50) :

=
15

Meodule System Set

Current ID: i 9
New ID(00-99): 1
" Slave

x
rRemote I/0

" Master

T
&

A2

Offset(-50~+50):

Gain(1-588):

Gain(1~993):

Offset (-50~+50) :

[~ 1/0 RAlarm

A

Set Expand I/0
1/0 Num: = ¥ M Keep
T C Reep

Others

I” Back Light
Iz set

Offset(-50-+50):

a7
Gain(1-89%):

Gain (1~999) :

Offset (-50-+50) :

R5485 Set

!

Offset(-50~+50): |+

Gain(1-588): |10 Gain(1-~999) :

NN EEISE

OffseT(-50~+50):

Comm. Mode:|8/N/2 +
Baud Rate: [38400 ¥ ¢ Signed

DR Format Set—

& Unsigned

=
15

rCoil Record
* None (M

m
3

i | | L

(8] Cancel
Range: [01-10 | SUM=0 e

HMI/TEXT

HMI functional blocks: Status information displayed on 16*4 LCD of LRK includes:
1. Current and preset values of functional blocks, including timer, counter, RTC, comparator and DR register; the preset values of these

functional blocks can be modified by the displayed HMI in the running mode;
2. Coil status, including input I, key input Z, extended input Z and auxiliary coil M; status of M may be modified by the displayed HMI in the

running mode;

Not used.

mo &5 W

nter HMI/Text editing and parameter setting interface, as shown below:

. Analog input and output values, including analog input A, temperature input AT and analog output AQ;
. Built-in ASCII characters and characters of other languages; 85 built-in Chinese characters;

HMI/Text

B0 |noz | mos

|#oa  |mos | moe | =07

|mos  4]»

Timer i

Counter

o RIC

G Compare I

[V Display 9
Analog Display Set...

Phone Number

[

I |

A
i

(¢ Multi Language ( Chinese (fixed)

Text Input-

P78 3%&" (J%+,=-./0123456789:;<=>7@ABC
DEFGHITELNNOPQRSTUVRXYZ[\V]O_ abcdefsg
hiiklmnovarstuvwzvze |26 " a8adacéeelll
ifadEfivoboacaauloRARF~ T w23 viTA014
hxp 52t 20 Y2397V F2F A28 0938851350
LaY 7y EQ " aBvS2T L wvEBB¥Coa s J¥aBARE

26
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HMI/TEXT editing steps: The steps ®~@ are shown and described below:

I[I)I\III@ITIIEIII

Mo2
Symbol:

*Used
1:123456789ABC

*

Z:1234

=

¥:123456789ABC
®

Q: 12345678 P: 1

Y:123456789ABC

*

*

L: 12345678

D0
<

@ Enter coil HOT;

@ Enter the HMI/TEXT editing interface;

® Select letter “T”
@ Select letter “E”

® Select the current value of timer TO1

M 1234567B9ABCDEF .|
T: 123456769ABCDEF ..
C: 1234567B9ABCDEF ..
R: 123456789ABCDEF L.
G: 123456 789ABCDEF ..

H: 1234567B9ABCDEF ..l

HMI/Text

X

B 0
1 |mz |mos |ms |mos  |mos  |mor  |mos 4] T
]
TO1=50.00%¢c < Ti m .

TOL=#%.#85cc <
FTOLHTEST _

T0l Preset(unit)

T0l Current(unit)

[T Display

Analog Dig

Display timer,counter,RTC, —O
o ifsaiif progfam -]

£ | o —

@ Multi Language (=

M
x j Clear Cancel
& -
2

lxne se(fixed) ( Chinese{edit)

Text fnput

2z ABBIAEEYSHHENNHONPCT V¢ XUYUUEH b3 0A
e EQ uBvE2TLwEAR¥Go =" cw" ¥ nRARE

©

“HENE” ()*+,—\0123456789: i <=>7@ABC
DEFGHITELMNOPQRSTUVHEYZ [V]B_"abedefe

hlwklmnooqrstuvwxvz"l*e Adasdcéesiii

® Select the current value of timer TO1 (with unit)
@ Select the preset value of timer T01 (with unit), which can be modified when HO1 is displayed on LCD;

HO1 setting mode 1: download program into LRK controller; press the key SEL to display HO1 content on LCD when stopped (as shown in the
left below); put 101 to ON to enable HO1 and display HO1 content on LCD during running (as shown in the right below).

Messsssssssssssssssss

B

Lnglcmay

Logic rlay

BUILT-IN ASCII CHARACTERS AND OTHER LANGUAGES:
There are various built-in languages, including English, French, Spanish, Italian, German, Portuguese and Polish; In addition, it can be set to

display in Russian or Turkish characters.

Language Set

& ENGLISH

" FRANCAIS

¢ ESELNOL

¢ ITALIANO

" DEUTSCH

" PORTUGUESE

{" CHINESE (Simplified)
{ POLSKI

. IRussian VI

—Text Input

PY#3%&" (%4,
DEFGHITELNNOPQRSTUVWITZ [W]10_

hiiklmnupqrstuvwxvz*|+@°é§éééééééiii

Cancel |

. Press “1” or “1” to select other H coil;
I. Press “SEL” and then press “1” or “1” to change the preset value

of TO1, and then press “OK” for confirmation (in this
example, T01=50.00sec may be modified, and the present value of
T01 is edited and displayed on HMI).

2z ABBTOIEERESUHEINHOOIPCTY X UYUUEH B30
e aBv<2TLwvEBR¥Co=* =" J¥YURAAE

-, /0123456789:; <=>7@ABC
“abedefs

.JLovato
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85 built-in Chinese characters: The content is shown in the HMI/TEXT editing window in the left below;

HMI Text X
HO1 |n02 |mos  |moa |mos |moe |mor |mos 4[»
E ii J 1 Timer vl
Counter =
RIC =]
G Compare vI
S | E Y —
Enalog Display Set... - . - -
Phone Number : ﬁ% IM J I J
I Add Clear Cancel |
z jv OK |
" Multi Language (- Cni.nese(f:xed])
Text Input
BEHHE—-"Z=ZWHENTANLTHEEDEHR
ETELEFBEREFEANSLFE T EE G ®
FESEXEAXARZEARERBEEHE R
EESEMHELERENETFHSELEHT
BEH R
Example: HMI/TEXT function and input function of the key Z
H display editing zcln. ,‘;’ ==
001 | 4] _O
HMI/Text _Ilm. HO2
#01  |mo2  |mos |mos |
HO3
T01=00.00Sec
TOl=%##.##5ec m::.
Qo1
HMI/Text 5 ( )
g1 |me2  H03  |mos |mos | moe 203 T01
s O
TOl=##.##Sec Theer -
RTOL1#_ Souncet)
TO01=00.008ec RTC ( )
G Compar} 103
[~ Display I-_ ( )
I -
Analog Display Set... | 3
— Phone * I _1
ﬁl z I_: ------ Key Z is set effective
Power-on to tun the program
I.123456T89ABC HHI PAGE
Z.1234 v
0. 12345678 TO1=0080 Sec
R¥ Fri. 01 31
28 JLovato
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HNI PAGE

T01=00805ec

Logic relay

1. 123456TH9ABC
Z.1234 v
0. 14545678

RON Fri. 01:04

Logia relay

PROGRAM COMMENT

LRXSW programming software allows editing of comment, including contact coil symbol and full line of comment. Contact coil symbol uses a

® Press “SEL”, when the cursor blinks;

@ Press “17, “1”, “«” or “=” to move the cursor;

® Then press “SEL”, the blinking cursor changes to underline in the editable position;

@ Press “1” or “1” to change digital value, and press “«” or “—” to confirm the input and
move the underline.

® Press “OK” to complete editing.

Press “«<” (Z02) to disable HO3, when the initial screen is displayed on LCD, as shown
to the left.

Press “1”(Z03) to disable timer T01, T02 and T03.

form, and each contact coil address allows input of 12 characters to the maximum.
A line of comment may be used for description of a program function, and each line comment allows input by four lines, with the maximum

length of 50 characters in each line.

.JLovato
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CONTACT/COIL SYMBOL

Select the menu “Edit (E) —> Symbol” or click the symbol “...” or “More...” in the resource list for editing of contact/coil symbol; enter symbol
in the corresponding number after the coil is selected; the contact/coil symbol editing function enables editing of all coil types and setting of

display in the program editing area, as shown below.

+ Edit Operstion View Help
i Select Model

] e o NSO~ Aa e e

Redo Ctels¥

Capacity: 23881

Program

Fl Clear Comments 303 Co. | Simodwe | #:usea [ +:5carns
|r—'—'—'—- 101 star! ]
) g P EE)
04
HMIText. 108
<) "
s Reobs ot iTB9ABC 107
T08
Analog Ouput Set... iTe Pl 003 108
NQ Output Set... 10k
10 Display Set_ iTBIABC ;g
& 3conmat i7B9ABCDEF .| 004
$-Contact
+ vuw e THIRBCOEF )
€: 123456789ABCOEF . "
Pt 123456769ABCOEF . . « 3
006
@ 123456789ABCOEF L) R e |
* Contace/Coil  Both o
H 1234567 B9ABCDEF . 007  Symbol
L: 12345678
oo ane I
<
m—r 1 e LT R T O
LINE COMMENT
Click the icon “W” in the Ladder tool bar to enter line comment editing.
After click of “W”, move cursor to the line to be commented, and then click cursor to release it and edit the comment content, and finally press
“OK” to complete editing, as shown below.
s Tos
001 I z
It‘ll Qo1
002 I
10‘2 Qo2
00d ! Release and edit
Edit Comments X
IDEF ..J .‘
. Line 1: [stact] y
SDEF -] Line 2: I
SDEF Line 3: I
o o Line 4: I
o o
SDEF .l 007
ang Click & Drag
hitrol dFol dbio! l4Fol [4Er0! 4ol il
1 ) ) 5 ) ) ) T (1 P e
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AQ ANALOG OUTPUT SETTING

Select the menu “Edit (E) —> Analog Output set” for editing of analog output, as shown in the left below. After the setting dialog box pops up,

use channel 1~channel 4 for setting output AQ0O1~AQO4.
When AQOx is in the voltage output mode, the preset value range is 0~4095; When AQOx is in the current output mode, the preset value range is

0~2047.

The preset value may be a constant or the current value of other data types. See the following diagram for setting of output mode and preset
value, and refer to Chapter IV: Ladder Programming Instructions—AQ analog output instruction for more information about display of output
mode and other modes.

The preset value of AQ output mode is stored in the current value of register DRDO~DRD3, and preset value of AQ output in the current value of

register DRD4~DRD?7.

Edit Operation View Help

Select Model...
Undo Ctrl+Z
Redo Ctrl+Y

Clear Comments

Find...
Replace...

HMI/Text...
Symbal...
Data Register Set...

| Analog Ouput Set... |
NQ Qutput Set..
1/O Display Set...

3-Contact
5-Contact

The above register and output are explained below:

Analog Quput Set x

Mode Preset

;S =] fooe

Voltage mode, reset value when
stop DRD4--RAQ output:00.00 W

ca2 [1 ~|[n v[|oooo
Voltage mode, reset wvalue when
stop DRD5--AQ output:00.00 W

cas 1 ~|fn ~|foooo
v N

Voltage mod A |value when
stop DRDE—{V £:00.00 V
i
CH4 |1 v[ T Ionoo
c
Voltage mods AT value when
stop DRD7- 0 W [E200.00 WV

Cancel |

Mode register Output register AQ output

Channel 1 DRDO0=0 DRD4=3000 AQO01=732 (DRD4/4.095)
AQ output mode 1: AQ output 7.32V;
voltage mode, reset to 0 when stopped.

Channel 2 DRD1=1 DRD5=A01*4.09 AQ02=A01
AQ output mode 2: 5 Current mode 0~500;
current mode, reset to 0 when stopped. Current mode 0~2047

Channel 3 DRD2=2 DRD6=V01*4.095 AQ03=\/01
AQ output mode 3: Voltage mode 0~4095; | Voltage mode 0~1000;
voltage mode, output maintained when
stopped.

Channel 4 DRD3=3 DRD7=2047 AQ04=500 (DRD7/4.095)
AQ output mode 4: AQ output 20.00mA.

stopped.

current mode, output maintained when

accordingly (AQx=DRx/4.095);

s When the type of preset value of AQ is a constant, value of the corresponding DR register changes, and AQ output value is modified

# When the type of preset value of AQ is other parameter variable, value of DR register varies with AQ (DRx=AQx*4.095);

.JLovato
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3-COLUMN INPUT/5-COLUMN INPUT
The editing mode of 3-column input or 5-column input may be selected in the LRK LADDER programming mode. In the 3-column mode, three
input coils and one output coil or functional block may be used in a line of Ladder instruction. The maximum number of lines of program is 500.

Coil/contact: MO1
Symbol:

*Used
1:123456789ABC

Z 1234
X 123456789ABC
Q: 12345678 P:1
®
¥: 123456789ABC
M 123456789ABCDEF L.l
)
T: 123456789ABCDEF ..
C: 123456789ABCDEF ..
R 123456789ABCDEF ..
G: 123456789ABCDEF Ll
H: 123456789ABCDEF ..
L: 12345678

D: 0
<

001

002

003

004

005

006

007

Capacity: 2396 free space.

QoL

MO2
i

f—1
p—

o

PC Mode:

Program

~

In the 5-column mode, five input coils and one output coil or functional block may be used in a line of Ladder instruction. The maximum number

of lines is 300.

Coil/Contact: TO3
Symbol:

*Used
1:123456789ABC

Z:1234
X:123456789ABC

Q: 12345678 P: 1

Y: 123456789ABC

M 123456789ABCDEF ..J
T 123555789ABCDEF ul
C: 123456789ABCDEF ..J
R: 123456789ABCDEF ..J
G: 123456789ABCDEF ..J
H: 123456789ABCDEF ..J
L: 12345678

D0
<

In the 3-line mode, it is impossible to change to the 5-line mode when the number of lines edited exceeds 200.
In the 5-line mode, it is impossible to change to the 3-line mode when the number of inputs in a line exceeds 3.

oo

ooz

003

004

005

006

007

Capacity: 2394 free space.

PC Mode:

MO4

Program

Moz
|l
[
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DR DATA REGISTER SETTING

Data type of DR may be the type with symbol or without symbol, which may be set as shown below. For data without symbol, DR range is

0~65535; for data with symbol, DR range is -32768~32767

Operation
Link...

Network set...

View Help

SD Card

1AP Update

Monitor

Simulator

Simulator Control

Run
~  Stop
Power
Pause
Quit
Read
Write

Compare...
Check Errar
RTC Set...

Analog Set...

Password...

Cerl+R
Ctrl+T

Ctrl+U
Ctrl+Q

Language
I Module System Set... I

-| Module System Set X
~|r-Set ID —Remote I/0
I Current ID: I 1 g
" Master
New ID(00-99) - I 1
" Slave
it
—Set Expand I/0 —Others
I/0 Num: IU vl ¥ ¥ Keep
L [T C Keep
[ Back Light
|| T I/0 Alarm [z 5ec
M -Rs485 Set ~DR Format Set—

Baud Rate: |334UU 'l

Comm. Mode: IS:‘N.."2 'l

i+ Unsigned

i~ Signed

rCoil Record
¢ * None M (N

i Range: Iljl—_]_nj vl SM=0

Cancel |

After the above operation, select the menu “Edit (E) Data Register Set” to enter the setting dialog, as shown below; the preset value of DR may
be a constant or the current value of other functional block.

DR should be used according to DR instruction, and some DR has special function definition; refer to Chapter IV: Ladder Programming

Instructions—DR data register instruction for more information.

Edit| Operation View Help
Select Model..

Undo
Redo

Clear Comments

Find...

Replace...

Analog Ouput Set...
NQ Output Set..
1/ Display Set...

v 3-Contact
5-Contact

Ctrl+Z
Ctrl+Y

Data Register Set 24
DR No. I Type I Value Range ~
DRO1 m 00000  0~65535
DRO2 ” 00aaoo 0~65535
DRO3 ooaoo 0~85535
LDRO4 ooooo 0~85535
DROS 00aaoo 0~85535
DRO& aoooo 0~85535
DRO7 aoooo 0~85535
DROE ooooo 0~85535
DRO9 ooaoo 0~85535 ]
< >

When DR is data with symbol, “DR data register setting” is shown as below:

Data Register Set

X

0 LR No. | Type Value Range
CROL N 32767 -32768~32787
DRO2 N 32767 -32768~32767
CRO3 N 00000

[1] DRO4 N ooooo -32768~32767
CROS N 00000 -32768~32787
DRO& n ooooo -32768~32767
CROT N 00000 -32768~32767

1l DRO8 n ooooo -32768~32767
CRO3 N 00000 -32768~32767
< >

Cancel

PC Mode: Program

DRO1
A~ —c )—— [ UUDDU}DEDI
3277
-32768~32767 [

UUUUU}DR“
22767
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DESCRIPTION OF SPECIAL DR FUNCTION

The current value of DR65~DRFO may be kept in case of power failure.

When DR is used as a special register, the enabling coil is not to be set. For enabling coil setting of special register under the enabled state ON,
the current value of DR register will be covered by the preset value of the register. Therefore, it should be checked whether the current value of
DR register is the value required by user when DR special register is used as a general data register in the program.

Specifically, DRDO~DRE3 are special registers for parameter setting. Its function of current value output is described below:

No. Function description

DRDO AQO1 mode 0, voltage mode, output 0 when stopped;

DRD1 AQ02 mode 1, current mode, output 0 when stopped;
2, voltage mode, original value kept when stopped;

DRD2 AQ03 mode 3, current mode, original value kept when stopped;

DRD3 AQ04 mode

DRD4 AQO1 output value 0~4095 Analog output setting;

DRD5 AQO2 output value 0~4095

DRD6 AQO3 output value 0~4095

DRD7 AQO04 output value 0~4095

DRD8 1/0 interface hiding Refer to “Chapter I1I: LCD Display and Keys> initial screen” for details.

DRE1~DRE3 Standby registers for parameter setting

DRC9~DRCF and DRD9~DRFO are special status registers, the current value output function of which is described below:

No. Function description

DRC9 PLSY instruction for output of current value of pulse number

DRCA ATO1 current Fahrenheit degree Used as general DR register when there is no AT01~AT04

DRCB ATO02 current Fahrenheit degree (4PT not connected)

DRCC AT03 current Fahrenheit degree

DRCD AT04 current Fahrenheit degree

DRCE~DRCF Sunrise/sunset time of RTC functional block

DRD9~DRDF Save current value of RTC Year, month, day, week, hour, minute, second

DREO Finally enabled M/N number M/N range is selected as status memory in the system setting, and the
most recently enabled M/M number is recorded in DREO during
program running.

DRE1~DRE3 Standby special status register

DRE4 AO05 current value 0~2000 Used as general DR register when there is no AT05~AT08

DRE5 A06 current value 0~2000 (4Al not connected)

DRE6 AO07 current value 0~2000

DRE7 AO08 current value 0~2000

DRE8 AO01 current value 0~4095 Used as general DR register when there is no A01 and A02 (AC type);

DRE9 AO02 current value 0~4095

DREA A03 current value 0~4095 Used as general DR register when there is no A03 and A04 (AC type or

DREB AO4 current value 0~4095 12-point DC);

DREC AO05 current value 0~4095 Used as general DR register when there is no A05~A08

DRED A06 current value 0~4095 (4Al not connected);

DREE AO07 current value 0~4095

DREF AO08 current value 0~4095

DRF0 Standby special status register
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VIEW MENU

The view menu includes some functions of display setting on PCLink software interface, as detailed below:

View menu View function description

1/0 Display of the list of resources used;

Function Display of functional block parameter;

Capacity Display of free space of program;

Input Status Tool... Monitoring and simulation of status of coils I, X, Z, M and N;

1/0 Link Status Tool... Monitoring and simulation of internal W status of 0 Link (for RS485 only);
Analog tool... Monitoring and simulation of master analog input AO1~A04 (for DC only);

Extended Analog tool...

Monitoring and simulation of extended analog input A05~A08;

High-Speed input Tool...

Simulation of the function of high-speed input 101 and 102 (for DC only);

Set

- Analog input AO1~A04 corresponds to input 109~10C;

AT Tool... Monitoring and simulation of extended temperature input ATO1~AT04;
Ladder Toolbar Display of Ladder tool bar;
nput Status Tool Simulation Ana.. X | Expand Analog AT Toal *
1 2345 6§78 9LBC rhAnalog 11— || rAnalog 5 Ml_l
T (4|3 (4] (4 (4| (4 @) (4[] [ 3] [ .00 = om||||[o.o0 =v|]lJoco.e e
e e
x [7110 0 (IR P A L L oee | |fj[PP=——— =
z [ [a [ ~Znalog 2 pRUELED ) Iioon.n =l
12345678 9ABCDETF Iooo —|ON 0.00 ZIIV _,__'[C
(s v e e e e e v e e oer (|2 -
o =]  OOORAEEAZ AL AGAAGE e s |20 T
- so0 =y =
0.00 ON N | —
High Speed Input Tool ] OFF . IT4
Value ————————— —Analog & 000.0 =
~Znalog 4 - —~1c
—101: I = |
H5-I01: |1 W—I = | 0.00 =V ——
HS-T02: Ili — | oFr N
Show current)zl

When analog input is up to 9.98V, the corresponding coil status is put ON; when it is down to 5.00V, the coil is put OFF;

High-speed input tool for simulating high-speed input of DC type.

Extended analog input A05~A08: Input range is 0~9.99V; specifically, 0~5.00V corresponds to 0~20.00mA current mode display;
Extended temperature input ATO1~AT04: Input range is -100.0~600.0;
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FBD PROGRAMMING ENVIRONMENT
The functional block diagram (FBD) programming environment includes all programming and simulation functions; select the menu “File (F) >
New (N)” and choose the type LRK (as shown below) to begin new programming.

Select Type X
LEK
Station name ISEar.ion
@ New |LRKL0RA240 =] [m =]
& LRK ~ LRD LADDER

0K I Cancel |

The programming operations under FBD are similar to Ladder, as described below.

MENU, ICON AND STATUS BAR
FBD programming includes the following menu, icon and status bar.

i S0
2 55 1|0 e [0 1 | Bl ][] 1 18
BN e GNERE AW

El-New Project
Station

.m"'“l s .Nmp - - : — " S Fagei A me

KD | evn? |

1. Menu: 6 menu options, including file operation, editing, LRK communication setting, special functions, display setting and help information;
2. Tool bar: The icons in the first row are (from left to right): New, Open, Save program icon; Monitor, Simulation, Control mode change (RUN,
STOP and QUIT), Read program from LRK and Write program into LRK; the icons in the second row are (from left to right): Key panel
display, FBD display, HMI/TEXT editing, comment symbol editing and parameter list etc.
3. Programming area: Move the coil and logic function block to be programmed into the editing area, and use line connection;
4. FBD tool bar: Select coil and functional block instruction for editing;
e v The icons (from left to right) represent: general selection, wiring, coil, logic function
| | | ‘ @ block (LFB), special function block, scissors operation, deletion and comment tool.

5. Status bar: It represents the current program, the connected LRK status and other information.

PROGRAMMING

LRXSW allows programming with mouse. The programming instructions are illustrated below.

Right click to pop up the left screen below, select Coil (C), or click FBD tool bar below the editing window (as shown in the right below), when all
available coil icons appear in FBD tool bar.

frsd e [B] foxd [AS] o] frof ] (s o] o] Fd

[arm | [avo 1] [vawn]| pmwnd] [ ok | [wor | [ xor | [ wot | [ 2] [sevrst] [ BL |

I B R ] = ) ) ) 9 0 S 9 | | ] 9 P
(%] (L] || o || A |l [ ] | 2] | X [T

F i
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Select the symbols “M” and “Q”, move icon to the editing area, and draw lines to connect the two coils, as shown in the left below (operation
~3); if the lines are crossed, use the “Scissors” function for separate display of the lines, as shown in the right below (operation 4);

[ED R vais - fcvesee £ - o x
® Edit Operation View Window Help

1706 GB 11 23
2

2

éﬂ

(63 P P 9 e e B 8] R )

[Pagest-a [Capacit:500

SIMULATION MODE

LRXSW has built-in simulation test function; the method for entering the simulation mode under FBD is consistent with Ladder. Some display
features in the simulation mode are shown below.

E.lle Edit Operstion \iew Window Help
BE®| 0=
] |

2 New Project

10 status and control == Color  changed

when enabled
B0
b
y » 0,00 v
Preset value and | . .l. =)

current value of |rewilic malog €
|+ {+] - _.Iv
functional block

'-mm'f —

.00~y
—

Anslog &

st el ze drm e 7 [l ies 5 i)
[Veri10 | StatusiRun [ONUNE | ModetLRKioRAN [Page [Capacityase
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ONLINE MONITORING

I resw voins - Cramte D) = x
™ S
R Edit Operition View Window Halp Control mode (RUN, STOP

B8 e DEE 7 = 8@ x «(@@» | andQUIT)

|55

5 New Project
1 #F
I3
| * AREREREEE 10 status and control
‘ 2 Color changed
| when enabled
|
|
Preset wvalue and
current value of
functional block
(R (L] | e |l el (i) | (51| 51 (1
| Iroas Verla0 | Statusshun [ONLINE | Moduiarminasis (Pageil-A  Capaciydss
PROGRAM COMMENT AND PARAMETER LIST
Under FBD, comment is effective for the used coils and functional blocks only, and displayed in the program.
13 trocsw vou0d « [Coeate 7] - o ®
file Edit Operstion View Window Help
o (B (o] | e | i i ]| 51| o 1 (G
iz [Venll0 | Statustiop | ONLINE | MedeblRK10RAZSS | Page:1-A Capacity:49%
Comment is function description of the whole program. As shown below, click “Comment” in FBD tool bar to pop up the comment setting dialog
box, and click “OK” after completion of editing, when comment is displayed on the programming interface and may be moved by cursor.
[ Lo v 04 - [Cremne FiD]
_hle Edit Operation View Window Helg } )
SO RGIEN TEIEIER ECICI RN R )
valE|EEEED NRER
& New Project
Station
o L
Eain program control
._._l""‘“’ Ven ** [Status: Stop offine | ModeblrnRazE) Pageil-A Capacityddd
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Parameter list:
Under FBD, all used coils and functional blocks are provided in the parameter list, which includes function and mark of coils, and set value and
mark of functional blocks, as shown below.

Edit Operation View Window H

T

Select Model
E Symbaol *
Undo Cirl+Z Y
] Redo Ctrl+Y e=bel il e
i M32
I Cut Ctrl+X Q01
Copy Ctrl+C BOOL
Paste Ctrl+V N0l
Delete Del
Select All Ctrl+A

Clear Comments
Find...

HMI/Text

Symbol...

1/O Display Set...

Parameters List...

Properties Space OK I Cancel

LCD DISPLAY AND KEYS

KEYS

The micro PLC LRK (excluded type LRK...B) integrate keypad and LCD display, which may be used for change of functional block setting,
control of Run/Stop mode, user program reading and writing, real-time clock setting, as well as logic program editing in Ladder programming
environment.

Definition of keys:

SEL - Editing and selection key: It is used to select coil function and editing instruction during program editing; the key “SEL” can be pressed on
the initialization interface to display content of functional block H in the editing mode 1.

0K — Confirmation key: It is used for confirmation during instruction or functional block editing, or selection of display function on the menu
interface.

# During Ladder programming, “SEL+0K” can be pressed to insert a line under the current cursor.

ESC - Cancellation key: It is used to return from the current display to the previous display interface, cancel the current editing or switch
between the initial interface and menu interface. After modification of parameter, the key ESC can be pressed to save data.

DEL - Deletion key: It is used to delete instruction during Ladder programming.

Four direction keys (T«1—): They are used to move the cursor during LRK program display and editing. The four direction keys can also be
used for input, which correspond to the input coils Z01~Z04 respectively (‘1’= Z01, ‘«’=Z02, ‘1’=Z03, ‘=’ =Z04).
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INITIAL SCREEN
LCD displays 4 lines of status information.
Power-on initial screen

Input status
HON
C10FF keys input Z01-Z04 status
I Z enabled and on
« o Z enabled and OFF
- Output status )
@ B ON x Z disabled
< \V'Z enabled
=
FOFF ™
Mode =
Run RTC: week, hour, minute
Stop
At this time, the following keys can be used.
ESC Return to main menu
SEL+ 1L When the current value of DRD8 is 0 in the Ladder editing mode, the keys
ortl can be pressed to display status of other relay coils (1/2/Q < X/Y < M <
N&T®COR®GE®A®AT®AQ)
When the current value of DRD8 is 0 in the FBD editing mode, the keys can
be pressed to display status of other relay coils (1/Z/Q <> X/Y & M &
N & A AT & AQ)
SEL+ « — Voltage/current display mode when A05~A08 is displayed;
or < — Fahrenheit/Celsius display mode when ATO1~AT04 is displayed;
SEL Functional block H with the minimum coded value in the display mode 1
SEL+0K Enter RTC setting menu
Extended status display interface
Extended input status
Hon
CIOFF
Extended module status 2023.07. 27
B Linked
@® Not linked
[] Not set
#Refer to the main menu “System setting” for extended module setting.
40
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Other status display

Status of coils M, N, T, C, R, G: (T, C, R and G are effective in the Ladder mode only)

Coil M2x ~3x,
Being M, N,

T,C,RorG

Analog input AO1~A04: 0~9.99V

A01=01.00V

A02=02.00V

A03=01.30V

A04=07.04V

Analog input A01~A04: 0~9.99V

Press key:
A05 = 01.36V . R
A6 = 02.57V >
AO7 = 03.94V DE——
A8 = 06.21V

2.01284B678g

2.ABCDEF
3.0123456789
3.ABCDEF

A05 = 05.44mV
A06 = 10.28mV
AQ7 = 15.76mV
A08 = 20.00mV

Extended analog temperature input AT01~AT04: -100.0°C~600.0°C or -148.0°F~1112.0°F

Extended analog output AQ01~AQ04: 0~10.00V or 0~20.00mA

#Voltage mode and current mode are set during programming, as described in Chapter IV: Ladder Programming Instructions—AQ analog

output instruction.

AT01=-0100.0°C Press key:

AT02= 0600.0°C —, SEL+— >
AT03= 0193.2°C — =
AT04=-0017.1°C

AT01=-0148.0°F
AT02= 1112.0°F
AT03= 0379.7°F
ATO4= 0001.2°F

AQO1 = 10.00V
AQO2 = 20.00mV — >
AQO3 = AOLV <

AQO4 = VO1 mA

AQO1 = 10.00V
AQO2 = 20.00mV
AQO3 = 01.22V

AQO4 = 04.88 mA
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I/0 interface hiding: (to be tested)
The initial interface includes 14 1/0 display interfaces in total. Each of the lower 14 bits of the current value of DRD8 corresponds to one 1/0
interface. When one of the bits is 1, the corresponding I/0 interface is hidden (it is impossible

to switch to this I/0 interface by the keys SEL+1 1 or T 1). The correspondence between the current value of DRD8
and 1/0 interface display is listed below:

No. Display content of |0 interface Current value of DRD8
0 1/2/Q 101~10C, Z01~Z04, Q01~Q08 Bit0: * displayed constantly and can not be hidden
1 XY X01~X0C, YO1~YOC Bit1: displayed when =0; not displayed when =1
2 M1 MO1~M1F Bit2: displayed when =0; not displayed when =1
3 M2 M20~M3F Bit3: displayed when =0; not displayed when =1
4 M3 M40~M5F Bit4: displayed when =0; not displayed when =1
5 M4 M60~M7F Bit5: displayed when =0; not displayed when =1
6 N1 NO1~N1F Bit6: displayed when =0; not displayed when =1
7 N2 N20~N3F Bit7: displayed when =0; not displayed when =1
8 N3 N40~N5F Bit8: displayed when =0; not displayed when =1
9 N4 N60~N7F Bit9: displayed when =0; not displayed when =1
10 T TO1~T1F Bit10: displayed when =0; not displayed when =1
1 C C01~C1F Bit11: displayed when =0; not displayed when =1
12 R RO1~R1F Bit12: displayed when =0; not displayed when =1
13 G GO1~G1F Bit13: displayed when =0; not displayed when =1
Example of interface hiding function: For 1/0 interface hiding, the Ladder/FBD program can be run directly to control the current value of DRDS,
or PC-LINK be used directly to set the current value of DRD8. The procedure is described below:
1. Open “Edit>/0 display set...”
He gdu- Operation -!iew Help
select Model.. EFEEEECCEDRNUEY
= Undo Ctrl+Z  [act: Capacity: 2400 free space.
[51  Redo Curl+y
Clear Comments ool
Find.. i789ABC
Replace... 002
LA i7B3ABC
Symbol...
Data Register Set... 78 Pl 003
Analog Ouput Set...  7B9ABC
NO Qutp et
i7BYABCDEF L. 004
|| sHEanizs: i789ABCDEF ..
5-Contact 0o0s
U 1234967 89ABCDEF ..
R: 1234567 89ABCDEF ..
006
G: 1234567 B9ABCDEF .|
H: 1234567 89ABCDEF ..l 007
L: 12345678
2. Set “1/0 display setting” as shown below: (the checked 1/0 interface will be displayed)
1/O Display Set X
—Display LCD I/0 Set
W /¥ (¥01~X0C, ¥01~¥0C)
¥ M1 (MO1~M1F)
¥ M2 (M20~M3F)
¥ M3 (M40~M5F)
[V M4 (MEO~MTF)
¥ N1 (NO1-N1F)
¥ Nz (N20-N3F)
¥ N3 (N40~N5F)
¥ N4 (NE0~NTF)
W T(TO1-T1F)
¥ c{co1~C1F)
¥ R{RO1~R1F)
¥ G(GO1~G1F)
Cancel
3. Finally, use communication cable to connect PC and LRK, and download program into LRK.
After download, I/0 interface “M01~M1F, M40~M5F, NO1~N1F, N20~N3F, TO1~T1F” will be hidden:
SEL+ 11 In Ladder mode, the current value of DRD8 is 1750, and relay coils are displayed as below
ortl (I/ZZRE&MSNSTSC® R G A& A5 AT & AQ) < initial screen
#In FBD mode, the same method can be used to hide 1/0 interface.
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MAIN MENU SCREEN

(1) Main menu screen when LRK is stopped.
On LRK initial interface, press “ESC” to enter Ladder main menu or FBD main menu:

Menu Description
LADDER FBD > | LADDER Ladder edit
FUN.BLOCK PARAMETER FUN.BLOCK Ladder function block (timer/counter/
RTC ...) edit
PARAMETER RUN FBD FBD display
RUN DATA REGISTER PARAMETER FBD block or LADDER function block
parameter display
DATA REGISTER CLEAR PROG.RAM RUN RUN or STOP
CLEAR PROG.RAM PLC->CARD DATA REGISTER DR display
PLC->CARD CARD-> PLC CLEAR PROG. Clear the user program and the
password
CARD-> PLC SET PLC->CARD Save user program to SD card
SET RTC SET CARD-> PLC Read user Program from SD card
RTC SET ANALOG SET SET System setting
ANALOG SET PASSWORD RTC SET RTC setting
PASSWORD LANGUAGE ANALOG SET Analog setting
LANGUAGE INITIAL PASSWORD Password setting
INITIAL OUTPUT RECORD LANGUAGE Select the language
OUTPUT RECORD NET 10 STATUS INITIAL initially set Edit method
FORMAT Card QUTPUT RECORD output Save r files to the card
NETCONFIG FORMAT Card Format SD card
NET 10 SET NETCONFIG Setting IP address, gateway and |AP
upgrade
NET 10 SET I/0 setting of network communication
NET 10 STATUS I/0 status of network communication

(2) Main menu display of LRK

running screen

LADDER LADDER > | LADDER FBD

FUN.BLOCK PARAMETER FUN.BLOCK

PARAMETER RUN PARAMETER FBD block or LADDER function block
parameter display

RUN DATA REGISTER STOP RUN or STOP

DATA REGISTER PLC->CARD DATA REGISTER DR display

PLC->CARD RTC SET WRITE Save user program to card

RTC SET PASSWORD RTC SET RTC setting

PASSWORD LANGUAGE PASSWORD Password setting

LANGUAGE OUTPUT RECORD LANGUAGE Select the language

OUTPUT RECORD NET 10 STATUS OUTPUT RECORD output Save r files to the card

NET 10 STATUS

NET 10 STATUS

Monitor J K NAI NAQ

At this time, the following keys can be used.
Tl Move cursor and select main menu function
0K Enter the selected main menu function
ESC Return to initial screen

1t is possible for program modification, editing, clearing and reading only when LRK is stopped.

#When user program is modified, LRK will automatically back up program in internal FLASH.

Ladder diagram

2|3 ]E e e o
Row 1§ }01-c04—t01-PTO1
- —m02—C01 ---» LCD screen
NIl—————Ro| |
s §01-D—q0a—G01
Locationof | | Locationof
| Character | | encoding |
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At this time, the following keys can be used.

Key Function description
SEL 1. Ixx = ixx = — — space — Ixx  (Used for digit or character in columns 1, 3 and 5 only)
2. Qxx —space — Qxx (Used for digit or character in column8 only)
3. —— Space - (Used for columns 2, 4 and 6, except the first row)
SEL+ 1/1 1. 1OXSZe QA YOMEOENSISKSDOTO®CO®ROGHFI
(when cursor is in columns 1, 3 and 5)
200YOMONSTOCORGGOHS LGP @S FeAS®MD @ Pl MX ¢ AR @ DR &
MU <> Q (when cursor is in column 8)
3. (® A ® v &P ((whencursorisin column 7 and coil in column 8 is Q, Y, M or N)
4. (& P < ((when cursoris in column 7 and coil in row 8 is T)
SEL + «/— Confirm the input data and move the cursor
Tle— Move the cursor
DEL Clear an instruction component
ESC 1. Enter data, save automatically, and move cursor to the next input program
2. Press the key in column 8 to automatically enter functional block for setting of parameters (such as T/C...)
SEL+DEL Delete a line of instruction
SEL+ESC Display number of lines and status of LRK (RUN/STOP)
SEL+ /1 4 lines of program skipped after each press, namely page turning
SEL+0K Inset a blank line above the current cursor
Functional block
Enter functional block, when the cursor blinks over T; press SEL to enter the editing mode, and press SEL continuously, when Ladder block
displays the following; T-C+R—-G—-H—-L—-P—->S—->F—->AS—>MD—->PI-MX—-AR—- MU - T..
rl 1 r8 1 r SU-SU 4 rl 1 r2 1
it | 1014 01.00 | 1 | | a01 v | | |
l00.00  FrO1 | 000250 KCO1 | 00:00 FROL | a02 v fso1 | FHO1
L 4 L 000200 4 L 0o:00 L 00.00v 4 L 4
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | ko1l | o | | 00000 Hiap | 00001 Hiop
|1 1 Ho | 00250 }Po1| |Low]QO1-Q01 FSO1 | 00000 FASO1 | 00001 HIDO1
kog-09 4 L 0oooo 4 L 4 L 00000 4 L oooo1 4
r 1 r 00000 1 r 1 rl 1
| 00000 Hiop Low] 00000 | Low] 00000 Hiop | o1 |
| 00000 FPIOL| |Low] 00000 RiX01| |Low] 00000 F&ROL | voo1  Riwo1
Looo.014 1 L 00000 ¢ Lowooo 4 1 L pro1 4
Functional blocks Pl and AR are available for the following key operation:
r 1 r 1 r 1 r 00000 5
| 00000 Hior | SR, + < /—> | 00001 Riop Lowl 00000 Wop | g, 4 « /s |Lowl 00010 Hiop
| ooooo FPIOL = | oooo.1PIOL Low] 00000 RaROL > |Low] 00,01 FAROL
Looo.o1d 1 Looo.od 2 Lotooo 4 1 Looopoo 4 2
Refer to Annex B: Key editing of functional block parameters in Ladder mode for more instructions on key operation.
Parameters
Enter the parameter menu, when the cursor blinks over T in the upper right; press SEL to enter the editing mode, and press SEL continuously,
when the following functional block parameters are displayed in Ladder mode: T- C—=R—-G—-AS—- MD —» Pl = MX = AR = MU - T...
To1 Co1 RO1 GO01 ASO1
Ax= AOL ¥V V1= 00000
T =00.008ec C =000000 ON SU 00:00 Ax= AOZ ¥V V2= 00000
OFF SU 00:00 G =00. 00V V3= 00000
MDO1 PIO1 Mx01 AROL o1
V1= 00001 Ep= 00000 V1= 00000 L1= 00000 ID=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 ¥1=0001
¥3= 00001 Td= 000.018ec 1 1 ML= 01000 11 | V2=DRO1
Functional blocks Pl and AR are available for the following key operation:
PIO01 PI01 NX01 X01
S¥= 00000 i irelie K1.>= 00001 V1= 00000 SEL+ /s V3= 00000
FV= 00000 Ti= 0000.1Sec V2= 00000 Vd= 00000
Ts= 000.018ec 1 Td= 000.01Sec 2 1 9
In FBD mode, the used Block parameters are displayed in proper order.
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Run or Stop

(1) RUN Mode (2) STOP Mode
Run Stop
Yes Yes
> No > No
Tl Move the cursor
0K Return to main menu after execution of instruction
ESC Return to main menu
DR register
The preset value of DR is displayed in the stop mode, and the current value of DR displayed during running.
DRO1 = 00000 DR05 = 00000
DR02 = 00000 SEL+! DR06 = 00000
DR0O3 = 00000 R DR0O7 = 00000
DR04 = 00000 DR08 = 00000
Tle— Move the cursor
0K Confirm the operation
SEL Enter editing mode (for modification of DR display number or preset value)
SEL+SEL Edit the preset value of DR and modify value type
SEL+ 11 1. Change the current display number of DR (first row)
2. Modify the preset value of DR
ESC 1. Cancel the current editing
2. Return to main menu when DR is browsed (save the edited data)
SEL+1/1 4 lines of program skipped after each press (page turning)
Other menu items
(1) Clear program (clear RAM and password)
(2) PLC->SD card: Write program in LRK into SD card
(3) SD card ->PLC: Read program stored in SD card into LRK
The following keys can be used for items (1)~ (3):
Tl Move the cursor
0K Execute instruction
ESC Return to main menu
(4) System setting
content default
ID SET ID SET 01 = | ID setting (00~99)
REMOTE 1/0 REMOTE 1/0 N = | Remote I/0 Mode
(N: none  M: Master S: Slave)
BACK LIGHT BACK LIGHT x = | Back light mode
(V: always light x: light for 10s after pressed.)
M KEEP M KEEP v = | M: non-Volatile (v:Volatile ~ x: Non- Volatile)
1/0 NUMBER 1/0 NUMBER 0 = | Setting expansion 1/0 module number (0~3)
1/0 ALARM 1/0 ALARM v = | Siren setting when is not available to Expansion
1/0 Points (V:Yes x:No)
C KEEP C KEEP x = | in stop/run switching, Counter Present Value
Keeping (v:Yes x:No)
Z SET Z SET x = | Enable or disable keypad input Z01-204
(V:enable x:disable)
RS485 SET RS485 SET 03 = | Setting the form and baud rate of RS-485
DATA REG. DATA REG. U = | Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)
MEMORY SET
M/S SET
JLovato 45
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s When M holding function is set, status of coil M and current value of timers TOE and TOF are held in case of power failure.

At this time, the following keys can be used:

tle— Move the cursor

SEL Begin setting

SEL+ «/— Move the cursor for ID setting or RS485 communication setting
SEL+ 1/ 1. 1D setting= 00~99; 1/0 module = 0~3

2.Remote I/0=N&M& SN
3. Backlight, C holding, Z setting = x < v
4. M holding, I/0 warning = vV < x

5. RS485 communication setting = (0~3) (0~5)
6. DR setting=U < S
0K Editing confirmation
ESC 1. Cancel the current setting
2. Return to main menu (save the edited data)
s When 10 LINK is used, ID setting range is 0~7 and must be continuous, where ID=0 is taken as master and ID=1~7 as slave by default.
# When remote I/0 is used, the master mode must be set as M (master) and slave mode as S (slave). Master remote 1/0 setting is as follows:
Master Slave
Remote input X01~X0C - 101~10C
Remote output Y01~Y08 - Q01~Q08
# Refer to Chapter VII: Function Specification of LRK20RD024RS Type for detailed instructions on use of remote 1/0 and 1/0 link functions.
(5) Clock setting (RTC)
RTC SET  CV1.10 >~—,] . _
irmware version
2022.04.01
Year Month Day |« —l,
Week Hour Minute
At this time, the following keys can be used:
Tl Clock setting, switching of winter/summer time setting menu
SEL Begin parameter setting
SEL+ «/— Move cursor to the set item
SEL+ 1!l 1. Year=00~99, month=01~12, day=01~31
2. Hour = 00~23, minute = 00~59
0K Confirm the setting
ESC 1. Cancel the setting
2. Return to main menu
s Week is computed automatically based on the set year, month and day;
# RTC accuracy:
Temperature Error
Normal temperature +25°C +3 sec/day
-20°C/+50°C +6 sec/day
RTC SUMMER TIME/WINTER TIME SETTING
LRK has built in European standard and USA standard summer time/winter time, and a group of summer time/winter time available for setting.
Summer time/winter time setting can be completed by PC software LRXSW or Keypad, as shown below.
1) LRXSW software
| Dpersli:n View Help RTC Set %
3 —— rTime Set
; SD Card > Wesk .
Monitor 2 Mi I 8 - I 49
Chmulator Hour:Minute
Sl e Year.Month.Day | 21 . | 1 . | 26
Run Ctrl+R
B ciop Chrl+T —Daylight saving
Power Mode: |NO A
Pause Ctrl+U - Summer
Quit Cirl+Q
- M: Il j D:Inj j H: Il j
Write —Winter
Compare... M= I_]_ vl D: |0 bt
Check Error
“Tire zone
Analog Set.
o [” Enable uTC |g vl
Language
Module System Set...
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RULES OF SUMMER TIME/WINTER TIME SETTING:

1) Month (M) range is 1~12;

2) Week (D) range is 0~5, which means. 0~5th Sunday of the current month; No. 0 Sunday means the final Sunday in the current month;
3) Hour (H) range is 1~22; hour parameter of summer time and winter time is the same.

2) Keypad
RTCSET Vx.x SUM/WIN SET SUM/WIN SET
2009, 05.07 Press | | NO Press “SEL” twice EUROPE H: 01
Thur 10:40 r—— wopomsangarg | UK M:02 D:00
displayed WINTER N:09 D:00
SUM/WIN SET SUM/WIN SET
Press “SEL” once USﬁ H_ 02 Press “SEL” once OTI_E;R H_ 01
—_—|= s .
sh standar dispavea | SUN W02 D20Z] e ot SU  M:01 D:01
unchangeable WINTER M:10 D:01]  interfacedisplayed JWINTER M:01 D:01
Press “—” to move cursor to the set position, press “t” or “1” to change the set value, and Press OK to finish the setting.
Example: 2009, SUM M: 05 D: 01 — 2009-5-3; M: 10 D: 00 — 2009-10-25.
SIMAWIN SET 2009-5-3 8:00 2009-10-25 8:00
OTHER H: 08 Time —— ——
—b
S M:05 D:ol
WINTEE M:10 D:00 2009-5-3 9:00 2009-10-25 9:00
Surmmer Winter
(6) Analog setting
A 1: Gain: 010 » | Gain (0~999), default value is 10
A01 = Gain: 010 Offset: +00 =» | Offset (-50~+50), default value
Offset: +00 A 2: Gain: 010
A02 = Gain: 010 Offset: +00
Offset: +00 -
A3~A8...Gain+ offset
Press the following keys at this time:
Tl 1. Move the cursor upward and downward
2. Switch the setting interface: AO1/A02= A03/A04= A50/A06= A07/A08
SEL Begin setting
SEL+ «/— Move the cursor
SEL+ 11 1. Gain=000~999
2. Offset=-50~+50
0K Confirm the setting
ESC 1. Cancel the current editing
2. Return to main menu (save the edited data)
# V01 = A01*A01_gain + A01_offset
V08 = A08*A08_ gain + A08_ offset
JLovato
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(7) Password setting

Password setting Password setting v
X
_—
0000 i
Press the following keys at this time:
SEL 1. Begin password input
2. When password is ON, 0000 is not displayed, but **** is displayed
SEL+ «/— Move the cursor
SEL+ 11 Password input 0~F
0K Saved input data not being 0000 or FFFF, PASSWORD ON
ESC 1. Cancel “SEL” input data
2. Return to main menu
s Level A password: Password range 0001~9FFF.
Level B password: Password range AO00~FFFE.
Password function is cleared when the set password is 0000 or FFFF.
When H coil (HMI) is enabled, passwords of levels A and B have the same access permission; when no H coil is enabled, passwords of level A
and B have different access permissions. Function description of level A/B password:
No H coil ON H coil ON
Main menu Level A Level B Level A Level B
password password password password
Ladder diagram v v v
Functional block v v v
FBD v v v
Parameter v v
Run/Stop v v
DR register 4 v
Clear program v v v
Write in memory card v v v
Read from memory card v v v
System setting 4 v
Clock setting * *
Analog setting v v
Select language v v
Program language setting v 4 v
V: Password protection
# Press SEL+0K to enter the clock setting menu
(8) Select language
ENGLISH » | English
FRANCAIS = | French
ESPARNOL = | Spanish
ITALTANO » | Italian
DEUTSCH » | German
PORTUGUES » | Portuguese
P
>R v o | Simplified Chinese
POLSKI » | Polish
P *
T‘HCC]{M » | Russian
TURKCE » | Turkish
(8) Select language
Tl Move the cursor
0K Select language
ESC Return to main menu
# A language followed by “v” is the current language selected;
# A language followed by “*” represents HMI language list selection, which may only be Russian or Turkish;
# Press 1 or | to move the cursor and press OK to select the language; in case of Russian or Turkish, HMI language list selection should be
modified accordingly; HMI language list is not modified when it is changed to other language.
48 JLovato
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(9) Program language selection

INITIAL

> LADDER
FBD

Press the following keys at this time:

Tl Move the cursor
0K Select mode
ESC Return to main menu

& The previously stored user program will be lost when Ladder or FBD editing mode is changed!

SYSTEM ERROR DISPLAY AND ACTION
Important system modules are monitored by LRK during power-on and running. In case of abnormality, the corresponding error code is

displayed on LRK LCD immediately, and the machine is stopped or warning signal is given based on severity of abnormality. The meanings of
error codes and the corresponding actions are provided below:

Error code Meaning Corresponding action Fault cause and solutions

ROM ERROR System program error LRK stopped Contact the supplier.

Vpd ERROR Power-off circuit error LRK stopped Low voltage; load the correct voltage;

PROG ERROR User program unavailable LRK stopped Download the user program again

LOGIC ERROR Logic error of FBD program LRK stopped Logic error of user program; modify the

user program.

EXT.ERROR Extended 1/0 error (“I/0” warning LRK stopped The extended module setting is
function may be disabled in “System inconsistent with actual number of links;
setting”) check system setting.

COMM ERROR 485 communication error of type RS485 | Warning only Communication error of
machine LRK20RD024RS; check communication

protocol.

RTC ERROR RTC error Warning only Can be used continuously; contact the

supplier for elimination of error.

.JLovato
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Chapter 4 Parameter Transfer

Chapter 4 Parameter Transfer
Internal data type of LRK
Transfer of parameters out of range

50
51
52

50
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In LRK, almost all functional blocks use the current value of other blocks as the preset value. This process is called parameter transfer. The rules
and precautions of parameter transfer are introduced in this chapter.

INTERNAL DATA TYPE OF LRK

All data in LRK exits in the integer form. Take the displayed parameter “A01 = 9.99V” for example: “9.99” is stored in LRK in the integer type
“999”, and the decimal point is only displayed according to physical meaning of data when it is required. Similarly, AT01=56.7 is stored as

567 in LRK in the integer type; AQ01=3.37V is stored as 337 in LRK in the integer type. When ATO1 and AQO1 are transferred as parameter to
another functional block as the preset value, only the integers “567” and “337” are transferred essentially. After being transferred as preset value
of other functional block, these integers will be automatically added with decimal point based on physical meaning of the block.

Example 1:

Current value of A05 is transferred to another functional block as the preset value:

A05=2.34V is transferred to another functional block as the present value, which is automatically displayed as 2.34V when transferred to AQO1
and B001(G01), as 2.34s when transferred to B002 (TO1 time base 0.01s), as 23.4s when transferred to BO03 (T02 time base 0.1s), and as 234s
when transferred to B004 (T01 time base 1s) and B005 (C01).

205 apo1
AQ
BOOL =. IE

mode: 1

Analog: 01

Cur Valuel/! 2.34

Cur Value2: o.on - BOO2
Bef Value: 0.7 ﬂ

mode: 1

Timer: 01

B0032 Cor Valnel: 0,00
Pre Valuel

mode: 1
Timer: 02
Cur Valuel:
Pre Valuel: Boo2
EOOS
mode: 1
Timer: 03
C Cur Val
Pre Wal
mode: 1

Counter: 01

Cur Value: B
Pre Ualu.e:
Example 2: Current value of MD is transferred to another functional block as the preset value.
It is simulated that BOO6(MDO01)=430 and 430 is transferred as preset value to other functional blocks, where AQ01 is automatically 4.30v,

B001(G01) is 4.30, BOO2 (TO1 timing setting 0.01s) is 4.30s, BOO3 (T02 timing setting 0.1s) is 43.0s, B0O04 (T03 timing setting 1s) is 430s and
B005(C01) is 430.

Qo1

E0O1 val, @

Analeog: 01
Cur Valuel: .th:’ B002
Cur Value2: 008

Ref Value: 0.00 ﬂ

E0o2 mode: 1
Timer:
Cur Valuel
Fre Valuel
mode -
Timer:
Cur Valuel
Fre Valuel BO04
EQ05 mode: 1
Timer: 03
c Cur Valuely O
Pre Valuel{ 430
mode: 1

Counter: 01

Cur Value: [
Bre Val @
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TRANSFER OF PARAMETERS OUT OF RANGE

Assuming the current value of MD (range -32768~32767) is transferred to T (range 0~9999) as the preset value. Obviously, the current value of
MD may be higher than the upper limit of preset value of T or lower than the lower limit of the preset value. Under this condition, LRK will take
the upper or lower limit applying the preset value of T as T preset value. This method is used in LRK under other similar conditions.

Example 3:

B006(MD01)=30000 is transferred to other functional blocks as the preset value.

When transferred to B002 (T01 time base 0.01s) as the preset value, it is automatically 99.99 as 30000 is higher than the upper limit 9999 of the
preset value of T01;

When transferred to BO03 (C01) as the preset value, it is automatically 30000 as 30000 is within the range of CO1; When transferred to B004
(ARO1) as the preset value, it is automatically 20000 as 30000 is higher than the upper limit 20000 of ARO1.

BEOL
EOQOL j=Liln}
:

B0l — mode: 1

for WalaE: 0T, Timez: 01

Fre Valmel: 30000l for Valnel: d.400

Fce Valuclk: 1 Fce alugl: 37.79 7
Fce Valued: 1 [ e

mode: 1

Countez: 01

Enx Valas: O -
Fcs Valumd: 20000

EDda

-~

meds: L

EE QL

Cuz Walie— 0 -
Lawesl1: 20000
Lasval®n -

Example 2:

Given AT01=-100.0, and internal value -1000 of ATO01 is transferred to other functional blocks as the preset value. When transferred to B002
(TO1 time base 0.01s) as the preset value, it is automatically 00.00 as -1000 is lower than the lower limit 0 of T01;

When transferred to BO03 (C01) as the preset value, CO1 preset value is automatically 0 as -1000 is lower than the lower limit of CO1;

When transferred to B004 (AR01), ARO1 preset value is automatically -1000 as -1000 does not exceed the lower limit -10000 of ARO1.

p=Li

AT01
T
S mode: 1
waluweg =100 .0™ Tlher: 01

— Cur Ualucl: B 00
Fze Ualucl:| D.DD

o -

E003

riode: 1

Councsxz: 01
Cur Ualus: 0
Fza l.la.l.?il-: [

A
=1k 3

mode: 1

AR: D1

Cnxr Valu=, 0
Laval LF=1000 )
Lawval2i——"
BlexL: D

dedp: 0

Iata:l

Gair: 000
NEfpab: 0
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Chapter 5 Ladder Programming Instructions

Chapter 5 Ladder Programming Instructions 53
Basic Elements 54
Special Functional Instructions 57
Output Instructions 58
Analog Instructions 59
Timer Instructions 60
Counter Instructions 69
Real-time clock (RTC) Instructions 79
Analog Comparator Instructions 87
Filter Instructions 89
HMI Instructions 92
10 Link/Remote 10 Instructions (for LRK20RD024RS type only). 94
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BASIC ELEMENTS

General Set Reset Pulse Normally Normally Quality
output output output output open (NO) | closed (NC) and number
contact contact
Symbol [ A v P — —4/ |moc)
Digital Input | i 12(101-10C/i01-i0C)
Keypad Input z z 4(Z01-204/201-z04)
Digital Output Q Q Q Q Q q 8(Q01-Q08/q01-q08)
Augxiliary Coil M M M M m 127(M01-M7F/m01-m7F)
Augxiliary Coil N N N N N n 127(NO1-N7F/n01-n7F)
Counter C C c 31(C01-C1F/c01-c1F)
Timer T T T t 31(T01-T1F/t01-t1F)
Network Input J j 63(J01-J3F/j01-j3F)
Network Output K K K K K k 63(K01-K3F/k01-k3F)
Digital input |
Based on point of different machine types, LRK digital input | is 6, 8 or 12 points.
% The latter 4 inputs 109~10C of 12-point input type are analog input, which correspond to A01~A04.
Key input Z
LRK key input Z is also digital input. For LRK... type (excluded LRK...B), the input point is 4 when Z is set effective and key input is enabled.
1/0 NUMBER: 0
1/0 ALARM
C.KEER- ! . .
7 SET v“ k Key Z is set effective,
i~~~ _| status Z01-Z04 displayed.
| 1.123466789ABC. | _.--~
0.12345678
STOP Thur 08:43
Digital output Q
Based on point of different machine types, LRK digital output Q is 4 or 8. In the following example, Q01 output is ON when 101 is ON.
The digital output Q is for on-off control of Q01~Q08.
Itlll ol
0ol [
Auxiliary contact M
As internal digital coil, the auxiliary coil M is not physical input/output coil, thus it is not controlled by peripheral equipment (such as switch,
sensor and relay), and can be used for control of logic program. Its number of points is 127. Program can be used as digital input (contact) or
digital output (contact). In the following example, in the first line, M01 is output coil and set ON when 102 is enabled ON; in the second line,
MO01 is input coil, and output coils Q02 and Q03 are set ON when MO1 is ON.
I0Z MO1
o0l | T
I‘[Elll noz
002 _| [ O—
noz
Q0% O—
% In case of power failure of LRK, status of coil “M01~M7F” is kept if “M Keep” is effective. “M Keep” can be set by the following two means.
Madule System Set x
rSet ID———— rRemote I/0
Current ID: I 1 :_: ::ster 00,2400 AC Input 6 x AC
New ID(00-99): lT P
[(ovato CTETTEXT T LT P T T LYY T ]
~Set Expand I/ - T
. ¥ M Heep
vomm [0 =3 ID SET
[T 1/0 Rlarm ,': x:a;::m«;m, FEMOTE 1,0
~R5485 Set————————— DR Format Set
Comm. Mode:|a/N/2 ¥ 5 Dnsigned : -
Baud Rate: 38400 ~  Signed pile!
760{%‘1}{1:.:20:?‘714 e — Cotput 4 ¢ relay £80
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Auxiliary contacts M31~M3F as special auxiliary contact

No. Meaning

M31 User program start icon User program outputs ON in the first scanning cycle and is reset
after the first program execution cycle; M31 is used as general coil in
subsequent cycles.

M32 1second blinking output 0.5s ON, 0.5s OFF

M33 Summer/Winter output Output ON when summer time switching, and output OFF when winter
time switching; M33 can be used as general coil.

M34 ATO1 flag Output ON in case of error in channel | of extended temperature module
LRE04PD024

M35 AT02 flag Output ON in case of error in channel Il of extended temperature
module LRE04PD024

M36 AT03 flag Output ON in case of error in channel |1l of extended temperature
module LRE04PD024

M37 AT04 flag Output ON in case of error in channel IV of extended temperature
module LRE04PD024

M38 RS485 receiving icon Output ON when RS485 receives data

M39 Network communication port receiving icon Output ON when network communication port receives data

M3A Counter direction flag Counter mode9 “high speed input counter”

M3B Reserved

M3C SMTP sending email LRK sends an E-mail each time when it is in the rising edge of
M3C point

M3D Receiving completed Used for MODBUS instruction

M3E Error indication (MU instruction)

M3F Timeout judgment

Auxiliary contact N
Auxiliary contact N is the same as the auxiliary contact M, but status of coil N is not kept in case of power failure, and there is no special
auxiliary contact. The effect is the same if M is changed to N in the above example.

IU|3 NOL1l
oo [ (r
NU|l Qo4
Q05 |
Qos
Q05

Timer status coil T
Status of coil T depends on the relation between current value and preset value of timer. Coil T is set ON when the current value of timer is
higher than or equal to the preset value. In the following example, 103 is set ON to enable timer T01, and when the current value of timer is
greater than or equal to 5s (preset value), coil T01 is set ON to enable digital output Q01.

agl

02

.JLovato
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Counter status coil C

Status of coil C depends on the relation between current value and preset value of counter. Coil C is set ON when the counter is set to count up
and its current value is greater than or equal to the preset value, or set OFF when the counter is set to count down and its current value is 0.

In the following example, the counter direction is decided by coil M09 (refer to Counter Instruction) and coil M02 is reset. Assuming the counter
is set to count up, when the count of 104 rising edge recorded by CO1 reaches the preset value 2, coil CO1 is set ON to make Q05 output ON and
enable M02. After M02 is set ON and counter CO1 is reset, both the current value and coil status are reset to 0.

104 col L
I obonoaa
a0z | O‘ oonoaz [ 504
col QaE
A
oo3 [ s
Moz
04 O‘

Network input J
J is a remote I/0 configured through network, as described in chapter 11. Network input J can only be used as input coil, the status of which is
decided by status of remote 1/0. As shown below, Q1 and Q2 are set ON after JO1 is enabled.

Jo1 Qo1

I
001 |

Qoz

ooz

Network output K
K is a remote 1/0 configured through network, as described in chapter 11. Network output K can only be used as output coil, the status of which

is transferred through network to remote 1/0.

IC|Il Eol
001 | @"
KOl Qoa

ooz _||

Qos

&

003
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SPECIAL FUNCTIONAL INSTRUCTIONS

Basic Set Reset Pulse NO NC Quality
output output output output contact contact and number
Symbol [ A v P — —4/ |mocC)
Digital Input Lo Hi For functional block use
Extended input coil X X 12(X01-X0C/x01-x0C)
Extended output coil Y Y Y Y Y y 12(Y01-Y0C/y01-y0C)
Differential D d
Real-time clock (RTC) R R r 31(R01-R1F/r01-r1F)
Analog comparator G G g 31(G01-G1F/g01-g1F)
HMI H 31(HO1-H1F)
PWM P 2(P01-P02)
10 LINK L 8(L01-L08)
SHIFT S 1(S01)
F F 31(F01-F1f)
Positive Edge Trigger - Pulse Output (D )
When the contact of codifferential instruction changes from OFF to ON, codifferential instruction will output ON and maintain a scanning cycle.
As shown below, when 101 changes from OFF to ON, D outputs ON and maintains a scanning cycle, and Q01 output is set ON in a scanning
cycle.
I01l D Qol
I | |
005 | 11
101 OFF | ON
ON
D OFF OFF
i<—>! — 1 scanning cycle
i i
ON
Q01 OFF OFF
Negative Edge Trigger - Pulse Output (d )
When the contact of subdifferential instruction changes from ON to OFF, subdifferential instruction will output ON and maintain a scanning cycle.
As shown below, when 101 changes from ON to OFF, d outputs ON and maintains a scanning cycle, and Q01 outputs ON in a scanning cycle.
101 id Qo1
006 | 1/1|
01 OFF | o OFF
ON
d OFF OFF
<—>1 — 1 scanning cycle
| 1
O
Q01 COFF OFF
“iLovato o
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OUTPUT INSTRUCTIONS

Set output instruction (4)

When the control condition of set output instruction (SET instruction) changes from OFF to ON, the instruction controls and maintains coils
Q and M ON, it is not required to keep the control condition ON afterwards, and output Q or M keeps ON till it is controlled by other output
instruction.

I0l Qol
007 | U
101 OFF | O | OFF
ON
Qo1 CFF
Reset output instruction ()
When the control condition of reset output instruction (RESET instruction) changes from OFF to ON, the instruction controls and maintains coils
Q and M OFF, it is not required to keep the control condition ON afterwards, and output Q or M keeps OFF till it is controlled by other output
instruction.
1?1 Qo1
008 | l
101 OFF | el | OFF
Q01 ON
OFF
Pulse Output Instruction (Flip-Flop) (P)
When the control condition of pulse output instruction changes from OFF to ON, the instruction controls and maintains coils Q and M ON, and
when the control condition changes from OFF to ON again, it controls and maintains coils Q and M OFF, and so forth. In the following example,
Q04 output is ON when coil 103 changes from ON to OFF, and the output is OFF when coil 103 changes from ON to OFF.
ioz Q0
[alal=] | P
103 OFF | O OFF |ON| OFF OM| OFF
103 ] | _.I |_| I_I
Q04 OIT OFF OLT | oFF
Filter status coil F
Status of filter status coil F depends on filtering condition. When filter meets the filtering condition, the current value of the functional block is
updated, the current value of filter is the filtering result, and the filter coil is set ON. As shown below, after coil MO1 is enabled, coil FO1 outputs
and the current value is updated every 10s.
MOl FOl 2
| 3 4 oooo
o010
F-:lu:L MOz
_{ ! O‘
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ANALOG INSTRUCTIONS

Analog input Analog output Quantity and number
Analog input A 8 (A01~A08)
Analog input parameter \ 8 (V01~V08)
Temperature input AT 4 (ATO1~ATO04)
Analog output AQ 4 (AQ01~AQ04)
Add-Subtract control AS AS 31 (AS01~AS1F)
Multiply-Divide control MD MD 31 (MDO1~MD1F)
PID control PID PID 15 (PI01~PIOF)
Data Multiplexer control MX MX 15 (MX01~MXOF)
Analog Ramp control AR AR 15 (AR01~AROF)
Data Register DR DR 240 (DR0O1~DRFO)
MODBUS 15 (MUO1~MUOF)
Network analog input NI 31 (NIO1~NI1F)
Network analog output NQ 15 (NQO1~NQOF)

The current value of analog quantity (A01~A08, V01~V08, AT01~AT04, AQ01~AQ04) and functional blocks (T01~T1F, CO1~C1F, AS01~AS1F,

MDO01~MD1F, P101~PIOF, MX01~MXO0F, AR0O1~AROF, DRO1~DRFO,

NI01~NI1F, NQO1~NQOF) may be used as preset value of functional block parameter; when the current value exceeds the parameter range, the

limit value is taken as the preset value of the corresponding parameter.

.JLovato
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TIMER INSTRUCTIONS

LRK includes 31 independent timers. If “M KEEP” is set effective, the current values of TOE and TOF are kept
in case of power failure. The timers have 8 working modes, and each timer has 6 configuration parameters
to realize the 9 modes of timer (mode 0~ mode 8). The definitions of 6 timer parameters and available coil

types are listed below.

©,
® @
©)

Symbol Function Available coil type Range
® Timer mode (0-8) Digital input 101-10C/i01-i0C
@ Timing unit Timing range Key input Z01-204/z01-204
1:0.01s 0.00-99.99 s Digital output Q01-Q08/q01-q08
2:0.1s 0.0-999.9s Auxiliary contact MO1-M7F/m01-m7F
3:1s 0-9999s —
4: 1min 0 - 9999 mins Auxiliary contact NO1-N7F/n01-n7F
® ON: Timer reset as 0 Extended input X01-X0C/x01-x0C
OFF: Timer running continuously Extended output Y01-Y0C/y01-y0C
@ Current value of timer RTC RO1-R1F/r01-r1F
® Preset value of timer Counter coil C01-C1F/c01-c1F
® Timer code (TO1~T1F: 31 timers in total) Timer coil TO1-THF/O1-t1F
Analog comparator coil G01-G1F/g01-g1F
NO contact Lo
Filter coil FO1-F1F/f01-f1F
Network input coil J01-J3F/j01-j3F
Network output coil KO01-K3F/k01-k3F
s The preset value of timer may be a constant or code of other data type.
s When M-KEEP is effective, the current values of TOE and TOF are kept in case of power failure.
TIMER MODE 0 (INTERNAL COIL)
The timer of mode 0 is used as internal auxiliary coil similar to M/N coil, which does not have a preset value. As shown below, timer TO1 is in
mode 0. Output status of timer 1 varies with status of 101.
®_ 101 TOL 0
002 } [ ]» TOY
_@ 01 OFF ON OFF ON OFF
TO1 OFF ON OFF ON OFF
60
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TIMER MODE 1 (ON DELAY A)

Timer begins timing when the control condition of timer mode 1 (ON Delay A) changes from OFF to ON, and it stops timing and the timer coil
output is ON when the current value of timing reaches the preset value. The current value of timer and coil status are reset to 0 when the control

condition of timer is OFF.

O
®
&

Timing relay functioning

Edit Contact/Coil x
¥ |x | & T |C >
rIimer Output Type——
@ —[ ¢ Beset
T |01 ~| (01-1F) Symbkol
‘ :—I C et P
rFunction
Mode 1 vI {0~&z -[, 7: B}

On-delay timer mode 1

Enable |
Outpnt =1 1

Time Base:|15EC =

—Reset Input

. Reset relay functioning

OFF

1
0000 To1 Current Value: SEC
000s Preset Value:|0005 SEC
Preset Type:|N 'l
Direction Set
’;onr.acr. m l— Contact ml—
OK I Cancel |
« O
Variation of current value of timer
OFF ON
4 |
OFF @ ON

Timer output point (TO1-T1F)

t=Preset value of timer

s When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.

OFF

Current value of timer=0

.JLovato

_electric

61



31100536

1706 GB 11 23

TIMER MODE 2 (ON-DELAY WITH RESET)

Timer mode 2 (ON Delay B) is designed with reset control. The timer begins timing when the control condition turns from OFF to ON, the current
value of timer is kept when the control condition is OFF, and output coil is ON and timing is stopped when the current value of timer reaches the
preset value. The current value of timer and coil status are reset to 0 when reset control is effective. In the following example, timing is stopped,
output coil TO1 is set ON and the current value is kept at 5 when the current value of timer TO1 reaches the preset value 5. The current value and

coil are reset to 0 when reset 101 is effective.

Edit Contact/Coil *
¥ | & | 1 |n T |c: 1
~Timer———————————— - Output Type——
T |01 =| (o1-1F) Symbol g éi:((: 1;‘33&‘5
'-@_ Function
Mode z - {0~&: -[, Tz B)
: On-delay timer mode 2
Enable -'_H“_\_
® Bduiireg
Reset
©_ Outpit R I |
Time Base:|1SEC -
Current Value: SEC
Preset Value:|005 SEC
Preset Type:|N 'I
Direction Set Reset Input
101 2 ’VCDnt.ﬂ::t. = | Contact [T = IT
3 0000
0008 104
I 01 OK I Cancel |
Reset relay functioning_’ §— Variation of current value of timer gy, |gg—Reset relay functioning
Current value of timer=0 @ Current value of timer=0
Timing relay OFF ON ON OFF
functioning > 1 [ <4 >
® G t=n+2
Timer output point OFF ON OFF
(TO1-T1F)
Reset relay functioning QFF @ ON OFF
t=Preset value of timer
s When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
62
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TIMER MODE 3 (OFF DELAY A)

Timer mode 3 (OFF Delay A) is designed with reset control. T output is ON but the timer does not work when the control condition turns from

OFF to ON; timer is started up for timing when the control condition turns from ON to OFF; timing is stopped, the current value is reset as 0 and

T output is OFF when the current value of timer reaches the preset value; the current value and coil status are reset to 0 when reset control is

effective. As shown below, T01 is set ON but the timer does not work when the control condition turns from OFF to ON; the timer begins timing

and TO1 output keeps ON when the control condition turns from ON to OFF; timing is stopped and TO1 output is OFF when the current value of

timer reaches 10; the current value of TO1 and coil status are reset to 0 when reset input 101 is effective.

Edit Contact/Coil x
¥ | & |u |u T e »
rTimer—————-Output Type—
@ ~[ { Reset
T |01 | 01-1F) Symbol
L )—I O oset O P
[ Function

Mode l:l (0-6: [, 7z B)
_@ Off-delay timer mode 1

Enable | '
=it >
Ouipst _J i

®
®

Time Base:|1SEC -

Current Value:| SEC

= 3 gogﬂ Preset Value:|0010 SEC
0010 TOl Presec Typeiln  v|

101

"Dlz‘ectlun Set ~Reset Input

Contact - Contact - lT

e

Reset relay func'tlonmg —> @ “4— Reset relay functioning
Current value of timer=0 Variation of current Current value of timer=0

Timing relay OFF ON OFF
functioning

Timer output point @ OFF , ON |1— t —>| OFF
(TOI-TIF) O
@ OFF

Reset relay functioning

t=Preset value of timer

off [ on OFF [ow]  [on]  oFr

Timing relay

functioning

Timer output point  ~pg
(TO1-T1f) - '

OFF @ [ on ] ' " OFF

t=Preset value of timer

Reset relay functioning

s When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
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TIMER MODE 4 (OFF-DELAY)

Timer mode 4 (OFF Delay B) is designed with reset control. Timing is started and T output is ON when the control condition turns from ON to
OFF; timing is stopped, the current value is reset and T output is OFF when the current value of timer reaches the preset value; the current value
of timer and coil status are reset to 0 when reset control is effective. As shown below, the timer T01 begins timing and T01 output is ON when
the control condition turns from ON to OFF; timing is stopped and TO1 output is OFF when the current value of TO1 reaches 10; the current value
of T01 is 0 and TO1 output is OFF when reset control 101 is ON.

Edit Contact/Coil *

_@7 ¥ | & | u |n T |c Al
rIimer —————————————— - Output Type——
( ) - - o % —[ (" Rese
T |01 (01-1F) Symbol ~ et (.}; £
@ _@ r Function
Mode 1 vI (0~6: -[, 7t P)
@ Off-delay timer mode 2
Enable | '
e —>
Ouipit _'_L
Time Baae:llSEC -
Current Value: SEC
P Preset Value:|0010| SEC
rol Preset T Hd 'I
3 0 0 UD D: L‘.r' yp: t R t L t
0010 T0L ®
101 Contact vI I Contact II -”T
OK I Cancel |
Reset felay functionin; Variation of current _.“_Reset relay functioning
Current value of timer=0 value of timer Current value of timer=0
Timing relay. OFF ON OFF
functioning
Timer output point OFF ON OFF
TO1-T1F
( ) “— ¢t —
Reset relay functioning  FF
t=Preset value of timer
s When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
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TIMER MODE 5 (FLASH WITHOUT RESET)

Timer mode 5 is a flash output mode without reset control. The timer begins timing when the control condition is effective; status of output coil
T is shifted when the current value of timer reaches the preset value; timing is continued when the current value is reset to 0. As shown below,

output status of TO1 is shifted when the control condition is ON and the current value of timer reaches the preset value 10; timing is restored

when the current value of TO1 is reset to 0.

O—

®
&

Edit Contact/Coil

rTimer

¥ | |u

T [0 ~| (o1-1F) Symbol g;e[‘::l;eset.

X

|n L I Y

~Output Type——

rFunction

Mode v {0~6: -[, T7: B)

Flash timer mode 1

Enable | 1
Oupat _JTLTLTLT

3

0000
0010

Preset Type

Tims Base:
Current Value:

Preset Value:

A

15EC hd

SEC

0010 SEC

Direction Set

TOY ’VCDm:acr. hd Contact b l_

Reset Input

Reset relay functioning

Current value of timer=

Timing relay

functioning

Timer output point

OK I Cancel |

Variation of current
value of timer

Reset relay functioning
Current value of timer=0

(TOI-T1F)

t=Preset value of timer
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TIMER MODE 6 (FLASH WITH RESET)
Timer mode 6 is a flash output mode with reset control. The timer begins timing when the control condition turns from OFF to ON, status of
output coil is shifted when the preset value is reached, and timing is continued when the current value of timer is reset to 0. In mode 6, the
control condition is not required to be kept ON, and the current value of timer and output coil are reset to 0 when reset control is effective.

As shown below, the timer is started up when the control condition turns from OFF to ON, output status of TO1 is shifted when the current value
of timer reaches the preset value 10, timing is restored when the current value is reset to 0, and the current value of T01 and coil status are
reset to 0 when reset control is effective.

o3
-

Edit Contact/Coil

[ Timer

~Output Type——

T |01 | (01-1F) Symbol g;gc;r;ese:

E T |e Al

Function
Mode -

Flash timer

_®7 v e e
®
©)

(062 ~[, 7: B}

mode 2

TOL

Reset relay

Enable _ [
Reset | |
(R N g [y

Time Base:|
Current Value:

Preset Value:|

3
3 0000
0010
I0L

Preset Type:

1SEC hd

[oore sec

.

SEC

Direction Set

TO1l ’7Conr.ﬂct = Contact [1  « lr

Res=t Input

X

functionin,

Current value of timer=0

Timing relay

OK I Cancel |

Variation of current >

value of timer

-

Reset relay functioning

Current value of timer=0

functioning

Timer output point
(TO1-t1F)

Reset relay functioning

t t t

t=Preset value of timer
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TIMER MODE 7(FLASH CASCADE WITHOUT RESET)

Timer mode 7 is a pulse output timer without reset control, which uses two timers T1 and T2. T1 begins timing and T1 output is ON when

the control condition turns from OFF to ON; timing is stopped, the current value of T1 is kept, T1 output is OFF and T2 is started up when the
current value of T1 reaches the preset value; timing is stopped and T2 output is ON when the current value of T2 reaches its preset value;

T1 is restarted when the rising edge of T2 resets T1 and T2, namely the current value of T1 is reset as 0 and the current value of T2 and T2 coil
are reset as 0. As shown below, T01 begins timing and T01 output is ON when the control condition turns from OFF to ON; TO1 stops timing, the
current value of TO1 is kept, TO1 output is OFF and T02 is started up by the falling edge of T01 but T02 output is OFF when the current value of
T01 reaches the preset value 2.5s; timing is stopped and T02 output is ON when the current value of T02 reaches the preset value 1.0s;

TO1 is restarted when the two timers are reset by the rising edge of T02, and so forth.

Edit Contact/Cail X
¥ | x | |n 1 IC »
rTimer———— 7 Output Type
€ -1  Reset
T |01 ~=| (01-1F) Symbol
L :—I © ger e p
- Function

Mode m (0~6: -[, 7z P)

Flash timer mode 3

OHS

TTx I I
Tx I il |12| tl II]I t Iﬂ

TOL T02
Time Base:|0.15EC vl 0.15EC v

ik 2 ;00 1] 2 U’ZU 1]
: : Current Value: SEC sEC
902: 5 - oor.0 [ T0% i3 Value:|002.5 sEC |001.0 sEC
oz s reset Value:|002. .
Preset Iype:|N ~ N -
Direction Set Reset Input
’V(:Dntﬂt‘.t. = Contact [Low ~

OK | Cancel |

% The two timers of mode 7 cannot be used in other place of the same user project.

Reset relay functioning ) I ¢ Variation of current Reset relay functifming
Current value of timer=0 value of timer Current value of timer=0

Timiﬁg . ré.lay

functioning tl] t2

Timerl output point | I
(TOL-TIF)
Timer2 output point | | I
(TO1-T1F)

t1=Preset value of timerl
t2= Preset value of timer2
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TIMER MODE 8

Timer mode 8 is a stopwatch mode with reset control and pause control. The timer begins timing when the control condition turns from OFF to
ON; status of output coil is shifted, the current value of timer is displayed as the preset value and timing is discontinued when the preset value is
reached; the current value of timer and output coil are reset to 0 when reset control is effective.

The current value is not updated (timing continued) when Pause input is set ON; the current value is updated (to current actual value) when
Pause input is OFF; the current value is displayed as 9999 and timing is discontinued when Pause input is ON and actual value reaches the
preset value.

Edit Contact/Coil X
¥ | x | |u T |c o
rTimer— - Output Type——
@ -[  Reset

T (01 | (01-1F) Svmbol
_@7 01-17) Symbor | (& 7L €&

[ Function

Mode [z «| (0~6: —[, 7z P)

2 Stopwatch

®
2

()
st

Time Base:llSEC VI

Current Value:| SEC
Presst Valus:|0020| SEC
Preset Iype:m l—
Paus Reset Input
’VCODEBCE Low ¥ l_ Contact ml_
TOL1 g |
3 oooo

Timing relay

functioning

Paused

Reset

Current value
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COUNTER INSTRUCTIONS
LRK has 31 independent counters. Each counter has 6 parameters and 10 working modes, 1 of which is

used as internal coil, 6 as general counter and 2 as high-speed counter. The 6 parameters and available coils

are listed below.

@
®
®

Symbol Description Available coil Number
® Counter mode (0~9) Input coil 101-10C/i01-i0C
@ Counting direction coil Key input Z01-204/z01-204
OFF: Count up (from 0 or current value to preset value) Output coil Q01-Q08/q01-q08
ON: Count down (from preset value or current value to Auxiliary coil MO1-M7F/moi-m7F
0
) - Augxiliary coil NO1-N7F/n01-n7F
® Reset coil -
- Extended input X01-X0C/x01-x0C
ON: Current value of counter is reset to 0, and output
coil is OFF; Extended output Y01-Y0C/y01-y0C
OFF: Counter continues counting, and output coil is RTC output coil RO1-R1F/r01-r1F
ON after completion of counting; Counter output coil 01-C1F/c01-c1F
@ Current counting value of counter, range: 0~999999 Timer output coil TO1-T1F/t01-t1F
® Preset value of counter, range: 0~999999 Analog comparator output coil | GO1-F1F/g01-g1F
® Counter code (CO1~C1F, 31 counters in total) NO contact Lo

Filter coil

FO1-F1F/f01-f1F

Network input coil

J01-J3F/j01-j3F

Network output coil

K01-K3F/k01-k3F

s The preset value of counter may be a constant or code of other data type.
# The following modes are described based on counting up. Counting down is from the current value to the preset value (not kept) or counting

of input rising edge from the current value (kept); the current value is decreased by 1, and counting is stopped when the current value is 0;

when it is reset, the current value is equal to the preset value.

COUNTER MODE 0 (INTERNAL COIL)

As the internal coil, counter mode 0 does not have a reset value, and status of counter coil varies with status of input coil, as shown below.

_®_
_®

ON

EN OFF OFF

Co1 OFF ON OFF

col 0
col
ON OFF
ON OFF
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COUNTER MODE 1 (NON-OVERTAKE, NON-RETENTIVE)
The current value of counter is counted up from 0, counting is stopped and output coil is ON when the preset value is reached. In case of power
failure, the current value is not kept and changes to 0 after power-on again or RUN/STOP switching. As shown below, 102 is the reset coil and
MO01 the counting direction coil; the counter CO1 counts the input rising edge, counting is stopped and CO1 output is ON after the preset value
20 is reached (if the direction coil MO1 is enabled, the counter counts down from 20 after resetting, till the current value is 0; in case of power
failure in this process, the current value is not kept, and counting is re-started from 20).

GH

_®_
®
G+ ®

col 1
014 000000

000020
102

col

(D=1

10,010,111}

Counting pulse input

OFF

2

2

Edit Contact/Coil

K | u | n |z @ |R

 Counter

c |01 w| (01-1F) Symbol

r Function

Mode |1 -I {0-~39)

Counter without overtaking and without
power down retain current value

.

Coir vl [0 1000 T2 [0 T Tolistiobiobalo Bofabor

Current Value:

Preset Value:|000020]

Preset Type:|N VI

~Reset Input

"Direm:inn Set

Contact IM - W Conr.acr.II - IF

.

Cancel |

20

o T B e — -
®

111110]

ON

ON OFF

B s B e A B D e e B S A B Iy R Ay B B R
| 191 191 20! 20! 20! 0 | 20! 20! 20!

ON

OFF

ON

OFF

ollolle

|ON OFF ON

OFF

# In this mode, the current value of counter is initialized to 0 (counting up) or the preset value (counting down) after power-on or RUN/STOP
switching; the current value is O(counting up) or the preset value (counting down) after resetting.

70

JLovato

electric



31100536

1706 GB 11 23

COUNTER MODE 2 (OVERFLOW ALLOWED, NOT KEPT)

The current value of counter is counted up from 0; after the preset value is reached, output coil is ON, but counting of input rising edge is
continued till the current value is 65535. After power-on or RUN/STOP switching, the current value of counter is not kept but reset to 0. In the

following example, 102 is the reset coil and M01 the counting direction coil; the counter CO1 counts the input rising edge, and CO1 output is ON
and CO1 current value increases continuously after the preset value 20 is reached.

col

01{ 000000
oooozo [ €01

T T
|

1 scanning cycle

| Uy

Edit Contact/Coil

- Counte

c [on =] (01-1F) sympo1
- Functi

Mode BN | (0-9)

Counter with overtaking and without
power down retain current value

Frevaie 2

G AR TR LR

[E]

Current Values|

Preset Value:|000020

K | u |u |z E |l 4l»

TTrTTYTTTTTrTTTTrTTTTTTIr
@ L 0119\19\ 20 201 211 21) 201 201 191 191 181 18} 0} 0 119! 19) 20! 0 | 20!

=== aga

Preset Type:|l =
Direction Set: —~Reset Input:
’VCDI’A(’.ECE M v|[o1 Contact |1 | |02
e
__________________________________________________ -

N e i I i

.
I_‘

@ OFF ON OFF ON
@ OFF ON
@ OFF ON OFF ON | OFF |31| OFF

# In this mode, the current value of counter increases continuously after the preset value is reached, and initialized to 0 (counting up) or the

preset value (counting down) after power-on or RUN/STOP switching. After resetting, the current value is 0 (counting up) or the preset value

(counting down).
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COUNTER MODE 3 (OVERFLOW NOT ALLOWED, KEPT)

The counter mode 3 is similar to mode 1, namely counting is stopped and output coil is ON when the current value reaches the preset value,
but the current value is kept after power-on again. If “C KEEP” is effective, the current value is kept after RUN/STOP switching. In the following
example, 102 is the reset coil and M01 the counting direction coil; counter CO1 counts the input rising edge, and counting is stopped and C01

output is ON after the preset value 20 is reached.

K | » |w |z € = <>

Counter

Cc |o1 «| (01-1F) Symbol

Function

Mode |3 vl (0-9)

Counter without overtaking and with

power down retain current value
@ Previle10

Curvd - (ol lo 1T (210 Clo T Bslbobabals bbb
RS nEn i a Wy nnnginisiniy

HNERELES pas A CRE
Dt I o L]

Current Value:
Preset Value:|000020

c01 3 Preset Type:|N v”

014 000000 "Dil‘ection Set

—Reset Input

Contact (M - IUJ. Contact |1 -| |02

oooozo [ €O

102

Edit Contact/Coil ®

OK I Cancel |

s Mode 3 is similar to mode 1, but the current value is kept in case of power failure;
# If C KEEP is set, the current value is kept after RUN/STOP switching.
# The current value is 0 (counting up) or the preset value (counting down) when resetting.
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COUNTER MODE 4 (OVERFLOW ALLOWED, KEPT)

The counter mode 4 is similar to mode 2, namely counting is continued after the current value reaches the preset value, but the current value is
kept after power failure. If C KEEP is set, the current value is kept after RUN/STOP switching. In the following example, 102 is the reset coil and
MO01 the counting direction coil; counter CO1 counts the input rising edge, and counting is continued and CO1 output is ON after the preset value

20 is reached.

®_
®
®

col 4
014 000000

oooozo [ €O
102

# Mode 4 is similar to mode 2, namely counting continues after the current value reaches the preset value, but the current value is kept after

power failure.

Edit Contact/Coil

K

e Jr o |a <D
—Counter
® IOl vl (01-1F) Symboll
~Function

Mode |4 -I {0-9)

Counter with overtaking and with power
down retain current value

Cuir vl
Tor
Dic:

Rieser

g

Frevaidi

Current Value:

Preset Value:|000020

Preset Type:|N v”

Direction Set

’7Conr.act IH - l IT Contact I 1 - l I?

—Reset Input

OK I Cancel |

# If C KEEP is set, the current value is kept after RUN/STOP switching.
% The current value is 0 (counting up) or the preset value (counting down) when resetting.
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COUNTER MODE 5 (OVERTAKING, UP-DOWN COUNT, NON-RETENTIVE)

The counter mode 5 is similar to mode 2, namely counting overflow is allowed, but the current value is not kept after power-on again or
RUN/STOP switching. Regardless of counting direction in mode 5, output is ON only when the current value is higher than or equal to the preset
value, and the current value is 0 after resetting, power failure or RUN/STOP switching. In the following example, 102 is the reset coil and M01
the counting direction coil; the counter CO1 counts the input rising edge, and C01 output is ON and counting continues after the preset value

20 is reached.

Edit Contact/Coil =
b4 | M | N | T [ IR 4 | L4
rCounter

c [or ] t02-1m) symbot |

rFunction

Mode |5 vl (0~9)
® With overtaking and without power down
®

Compare Counter

Pt

LS 1 165 1 e o
Reset |
Datpur _r‘—‘—‘—‘—l_l—l_

Current Value:
Preset Value:|00002(|

Preset Type:|N 'I

"Dlrectlon Set

—Reset Imput

Contact IM - Inl Contact I;[ vl 02

5

TaATTTTTT Tt Tt T T Tt Tt rT AT T TTT e T Tt rTaT T rT

| 0119119120\ 20\ 21) 21\ 201 201 19\ 19) 18\ 18V 191 19V 201 61 01 0| 0]

=5 .
@ 20 !
©)

Tounting pulse input | | | | | | :.’:-_—_i:-—_jl | | |

@ OFF ON OFF ON
@ OFF ON
OFF ON OFF |E| OFF

# In this mode, counting continues after the current value of counter reaches the preset value; regardless of counting direction, the current
value is 0 after resetting, and not kept after power-on again or RUN/STOP switching.
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COUNTER MODE 6 (OVERFLOW ALLOWED, KEPT, COMPARISON COUNTER)

The counter mode 6 is similar to mode 5, but the current value is kept in case of power failure; if C KEEP is set, the current value is
kept after RUN/STOP switching. In the following example, 102 is the reset coil and M01 the counting direction coil; the counter CO1
counts the input rising edge, and CO1 output is ON and counting continues after the preset value 20 is reached.

31100536
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Edit Contact/Coil ®
¥ |u |u |z 2 IR r
r Counter
— c [or 7] t01-1m) symoor |
 Function
@ Mode g w| (0-9)
With overtaking and with power down
@ Compare Counter
_® T:‘.fi‘ﬁlﬁh""?‘TIT‘T“"ﬁvBIEWIJEmE {1}
o MAIme T
L i e M R
Resen
[ =
Current Value:
col 6
MO 000000 Preset Value:|000020
000020 col Preset Type:|[N =
TI02 Direction Set —Reset Input
’VCom:acr. M - F Contact |1 - I?
OK I Cancel |
® 20
ATt TTT T T Tt T TT T T T Tt T reaAT T TT T T IT T T
@roter2s 1032121212130 1 4 4 4 191241112213
Tol 7121212131 1 1 1 1 1 1314141515161
@vossse 031114212130 4 1 4 1 131414151516}
Counting pulse e
input I J:—
| | I
Power supply ON OFF ON
s In mode 6, the current value is kept in case of power failure.
# If C KEEP is effective, the current value is kept after RUN/STOP switching.
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HIGH-SPEED COUNTER (FOR DC TYPE)

Micro PLC LRK with DG power supply provides two 1KHz high-speed inputs 101 and 102, and uses two counters to realize two groups of high-
speed counting. Counter modes 7 and 8 are high-speed counting that uses the same editing method with general counter but has different

parameters.

HIGH—SPEED COQNTER MODE 7 (PROPORTIONAL INPUT COUNTER) Symbol Description
In DC machine, high-speed counter mode 7 uses 101 or 102 as the -
maximum 1KHz high-speed input, and counting is stopped and output | © High-speed counter mode7
coil is ON after the counting value reaches the preset value. After @ High-speed counter input, 101, 102
resetting, the current value of counter is reset to 0 and output coil is ® Reset coil
OFF. In the following example, the rising edge of high-speed input 101 ON: Current value of counter is reset to 0
:: g(:\luggir?:]t:r C01 is enabled; counting is stopped and CO1 output OFF: Counter continues counting
counting value reaches the preset value 50000; the counter CO1 is @ Current value of counter: 0~999999
reset when MO05 is ON. ® Preset value of counter 0~999999
® Counter code (CO1~C1F, 31 counters in total)
Edit Contact/Coil x
K | |w | [ |1\ ar
rCounter
o c |o1 +| (01-1F) Symbol
rFunction
T014 000000 ey 7 (] el
o 050000 Scale Input Counter
Pre valelo
@ =7 Curvid . Bl laTiTiTe EEGhokdkole [ [alal Til"j0)
o AN N
OEIE it ki
(a) {0} =
(& Tal .
Current Value:
i 6 ) OFF o OFF Preset Value:|050000
Preset Type:|N -
Input I1/I2 Reset Input
’VCDm;a:‘.t. I - IT Contact M - lhs_
OK I Cancel |
Output example:
In the following example, Q01 outputs ON immediately when CO1 counting value reaches the preset value, and Q02 outputs ON only when
output is executed in the scanning cycle.
I03 7
i || ] s
Ctii
0085 I
006
Preset value
100
Current value odprd2 g2 i fowioolieaiioniioogieolionjtonioo; oo o
Counting pulse input } ,,,,,,, 1 ]
101 ON | OFF
Enabling input 103 orF | on
Reset input MO1
OFF ON OFF
Output C01/Q01
OFF ON OFF
Output Q02
Scanning cycle
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HIGH-SPEED COUNTER MODE 8 (1KHZ INPUT COUNTER) (DC POWERED VERSIONS ONLY)
The Mode 8 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. It will reflash its counted value in each “fixed
time”. When the counted value reaches or excesses the “Preset

ON”, then the selected counter coil turns ON at the next cycle. If the
counted value change to a value less than “Preset ON” but still large
than “Preset OFF”, it still retains ON state. The counter coil does not
turn OFF at next cycle until the counted value less than “Preset OFF”.
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

High-speed counter mode 8

High-speed counter input: 101 or 102

Timing interval: 0~99.99 s

Preset value of Preset ON, range: 0~999999

Preset value of Preset OFF, range: 0~999999

CHCHCHECNC)

Counter code (CO1~C1F, 31 counters in total)

© | © 1 g |

OFF

O

Edit Contact/Cail X
l « x |x Jr o |x b
:
@ ’74: 01 ~| {01-17) Symbol
® T
col 8 OFF Fixed Time:[y v|[  ->forod  sec
I01| 00.10 Carrent Value:|
[ooooos]‘ o4 2reser. vatue:[6s = ote
oo0003 treeee ety S v EE
Inpur 11/T2 ~Reset Inpuc
{cmmmr comea [ ]
ot
@-=s
(Q=-0is _ o1s | o1s | ois | 01s | 01s
v " i
D=5 3 i & i 4 : 3 £ i
D=3 i i ' e

OFF
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HIGH-SPEED COUNTER MODE 9 (1KHZ INPUT AB-PHASE COUNTER)
Mode 9 is AB-phase high-speed counting function for counting of

two lines of pulse with consistent periodic pulse width and phase Symbol Description
difference of 90°, which uses the same editing method with general ©) High-speed counter mode 9
high-speeq counting function but has differgnt. pargmeters.The ) High-speed counter input, 101, 102
counter will reset when the preceding rung is inactive. The table ® Reset coil

eset coi

below describes each configuration parameter for High Speed > .
Counter Mode 8. ON: Current value of counter is reset to 0

In DC machine, high-speed counter mode 9 enables high-speed input OFF: Counter continues counting

counting of the maximum 1KHz AB phases of 101 (A) ahead of 102 @ Current value of counter: 0~999999
(B); the current value of counter is (0~999999), counting is stopped ® Preset value of counter 0~999999
®

and output coil is ON when the counting value reaches the preset
value; the current value of counter is reset to 0 and output coil is OFF
after resetting.

Counter code (CO1~C1F, 31 counters in total)

Edit Contact/Coil X

c |EW-| (02-1F) Symbol

- Functi

Mode [ w| (0-9)

B phrase counter

=

Current Value:

Preset Value:|050000

Preset Type:lN v ,_
Input I1/1 Inpt
G) @ lrcom:am: T <][or  |concace [row ~][

=

Coil M3A is the special coil, A/B is the counting direction flag . When Phase A leads phase B, M3A coil will be OFF, when phase B leads phase
A,M3A will be ON;

When the current value overflows(The current value is greater than 999999);And next Phase A leads phase B The

current value will be 0 When the current value overflows(The current value is less than 0);And next Phase B leads phase A, current value will be
999999;

W >

Inpulpulsccouming: 1 X2 X 3 X Jo X100 X w0 X o X 1 ¥ 2 X 3

Enabling input

Reset input

JLovato

electric



31100536

1706 GB 11 23

REAL-TIME CLOCK (RTC) INSTRUCTIONS

LRK includes 31 independent RTC functional blocks, and each block has 6 operating modes
(mode 0~mode 5) and 6 parameters. Display of functional blocks and meaning of each
parameter under Ladder are provided below.

Clock setting V3.0
2009.04.30
Thur 13:30

(2]
<
3
53
=2

Description

RTC input in the first week

RTC input in the second week

RTC mode 0~2: 0, internal coil mode; 1. day mode; 2. week mode

Current hour shown by RTC

Current minute shown by RTC

Set hour of RTC ON

Set minute of RTC ON

ONONC

Set hour of RTC OFF

Set minute of RTC OFF

©00
©

RTC code (RO1~R1F, 31 RTCs in total)

RTC MODE 0 (INTERNAL COIL)

In RTC mode 0, coil R is used as internal coil and preset value is not required. In the following example, RO1 is mode 0 and its status varies with

the control condition 101.

Edit Contact/Coil

¥ |n |z |c

rReal tims clock

R |01 = (01-1F) Symbol

r Function
Mode - {0-5)

Internal Coil

E

o [ [ wie | o [ e [ [ o |

S e e

SEIT

Enble

R

1
Il

101 01
su -
w ‘[ “'[ } ) Week (On->0£E) : -

Current Value:[10:07

ON (hour:minute)

Preset Value:|00 : |00 Sec|00 : |00 Sec

50 hd
=5

Cancel
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RTC MODE 1 (DAY MODE)
RTC mode 1 is for setting the daily ON/OFF time of each week.

In the following example (1), effective time of each week is set as MO (Monday) 8:00 to FR (Friday) 17:00, namely coil RO1 outputs ON from

8:00 to 17:00 in Monday to Friday, and outputs OFF at other times.

—O—&

Edit Contact/Cail

u |w |z

|c R |G 4/ r

rReal time clock

R |01 - (urlnﬂl

1@ o —_—
Mode [1 -] (0-3)
@ @ Every day action mode
o [vio [ v [ we | o [ ex [ oa [ |
. ( : ) e e e e |
e |
C 00 L
Heek(On—wff::Ho :Iv — = =
Current Value:|10:11
ROL1 !:g_;: Preset Vﬂlue:lr: 00 SE[‘.lT: I?SED
1= N (hour:minute)
os:00 [ RO%
17:00
OK I Cancel
Example 1:
Week Mon. Tue. Wed. Fri.
Time 800 17:00 800 1700 g00 17:.00 8:00 17.00
Bnabling  §  f  f i i P
oo — L L1 N
Example 2:
Week Mon. Tue. Wed. Fri Sat.
@ 1 Time 00 1700 &00 1700 &00 1700 00 1700 &00
T @ |TUm ] ]
®: @] 1700 | Enabling T P
@ @| 800 l_ —l
Output
Example 3:
Week Mon. Tue. Wed. Fri. Sat. Sun.
@ 1 Time &00 1700 800 17:00  &o00 1700 00 1700 800 1700 &00 1700
D @ |FR-TU
®  @| goo | Enabling ; ;
@ | 1700
Output
80 .Lovato

electric



31100536

1706 GB 11 23

Example 4:
Week Mon. Tue. Fri. Sat. Sun.
@ 1 Time 800 17:00 &00 1700 200 17:00 800 1700 E00 17:00
©: @ |Fr-MO Enabling | i i i i i i | i
® : @| 1700 i ! ! ! ! ! | i i i
: ® 200 i i i H i ; i H
Output —l | | | | | | |
Example 5:
Week Mon. Tue Fri. Sat. Sun.
@ 1 Time 500 17:00 &00 17:00 800 17:00 800 1700 &00 17:00
@ : @] 5U-5U  Enabling i i i i ! ! ! ! ! !
® @] 80 o N
L @[ 17.00 5 5 5 5 f i
Output _I | | | | | | | |
Example 6:
Week Mon. Tue. Fri. Sat. Sun.
® 1 Time 300 17:00 800 17:00 200 1700 &00 17:00 200 17:00
D @ISUSU| popling L F | 5 IS S S N S
®: @] 1700 I o
S (@ | 800 i ; ; ; : i ; ;
Output —l I | I_ —l I | | |
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RTC MODE 2 (WEEK MODE)

RTC mode 2 is for setting ON/OFF time of coil R in a week. In the following example (1), coil RO1 outputs ON from TU (Tuesday) 8:00 to SA

(Saturday) 17:00, and outputs OFF at other times.

Edit Contact/Coil

T PR R R S PRET 1Y

rReal time clock
_®_©_ R |01 | (01-1F) Symbol
®- @ @ Function
Mode |3 -I (0-5)
@ @ Interval time action mode
HEEk(Onf}Off):ITU :Iv — = -
TU-SA TR
RO1 s-[10:21 Current Value.ll;‘l ;
08:00 ROL x:ri:itn::::F 00 SEE‘.IT: IFSED
17:00 i
OK I Cancel
Example 1:
Week Mon. Tue. Fri. Sat. Sun.
Time 8:00 17:00 800 17:00 g&00 17:00 800 17:00 &00 17:00
Enabling ! E E E E E ! E !
P R ; | i
Output '
Example 2:
Week
Mon. Tue. Sat. Sun.
Ti
@ 2 fme g:.00 1700 &00 17:00 g:00 1700 00 17:00
@ : @ |34-TU| Enabling | i
® @] 17:.00 ; |
@ @] 200 i =
Output
Example 3:
Week Tue. Wed. Sat. Sun.
®®® 2 Time 2:00 17:00  &00 1700 8:.00 17:00 800 17:00
. @ [WE-WE | | i i i i i i
®: @ | 1700 | Enabling ™ 5 5 5 N ;
L@ 800 Output ; ; | i i
Example 4:
Week
] Tue. Wed. Sat. Sun.
® 2 Time 800 1700 800 17.00 800 1700 800 17:00
O @ WE-WE| Enable | | | | N
®: @] 800 Coh P
& @| 1700 ‘ ‘ i '
Output | |
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RTC MODE 3 (YEAR-MONTH-DAY MODE)

RTC mode 3 uses the set year-month-day to control status of coil R. The parameters of this mode and meanings of the parameters are provided
below. In example 1, coil outputs ON from February 17, 2009 to November 11, 2010.
When the year setting is 00-00 in RTC mode3, a special mode is used to enable RTC from the beginning month and day to the end month and

day of each year, as shown in example 4.

Symbol Description
©) Set year of RTC ON
@ Set year of RTC OFF
©)] RTC mode 3, year-month-day
@ RTC current time: year-month-day
® Set month of RTC ON
® Set day of RTC ON
@ Set month of RTC OFF
Set day of RTC OFF
©) RTC code (RO1~R1F, 31 RTCs in total)
Edit Contact/Coil x
M |x B = R IG ]
R 01 «| (01-1F) Symbol o o
R‘::«::Dn 3 - (0-5) e @
Interval month action mode @ @ @
©)
= RS R
30
Year (on->0f£) 1|08 o - s
e vt . e}
(Month.Day) 11.11
cancer
Example 1:
Year-month-day | 2009/02/17 2010/11/11
Time 0:00 0:00
Enabling
ON
Output OFF OFF
Example 2:
Year-month-day 2009/02/17 2010/11/11
0:00 0:00
® 3 Enabling
MG | 2010/11/11
@ITE) | 2009/02/17 Output
Example 3:
v thed 2010/11/11
car-month-aay
@ 3 000
Enabling
Y@/® | 2010/11/11
@EE | 2010/11/11
Output
Example 4:
Year-month-day  spyzrinp11 2012711011 2013/10/11 2013 /11711
0:00 0:00 0:00 0:00
® 3 Enabling
M&¥E) | 2000/10/11
EyTHE | 2000/11/11
Output e
JLovato 8
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RTC MODE 4 (30S COMPENSATION)

RTC mode 4 is a 30s compensation mode, which uses the set week, hour, minute and second for operation of the current value of RTC and
correction of RTC error. The display form and parameter meaning of RTC mode 4 and programming interface under Ladder are provided below.

Symbol Description
® Corrected week of RTC
@ RTC mode 4
[©) Current hour of RTC
@ Current minute of RTC
® Corrected hour of RTC
® Corrected minute of RTC
@ Corrected second of RTC
RTC code (RO1~R1F, 31 RTCs in total)
Edit Contact{Coil x
M | = |z |c R IG 4
rReal time cleck
R |01 - (Ol—lFJM
r Functicn
Mode |4 v| (0-5)
30s modify mode
v [ [we [ [ [sn [an ]
0 O P e |
Erule |
[ |
sU -
Week{On):
Current Value:|10:24:13
@ Preset v.ﬂue:lF = Jod
@ @ {hour:minute) = I?
® ©
@ OFK I Cancel
Example 1: Corrected second< 30s
@ @ . ROL Sa
4=]13:25 ROL
® 08:00
: 20
. Sat
WeekTime
. 800 800:20
Enabling
OFF ON OFF
Output
s When RTC time is 8:00:20, the current time returns to 8:00:00 for continuous timing, and coil outputs ON. When RTC time reaches 8:00:20
again, coil outputs OFF and RTC continues timing. So, the duration when coil outputs ON is 21s.
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Example 2: Corrected second>= 30s

_ ®_

e
®

®
@ RO1 SA
@

q=| 13:41 pol
08:00
40
Week Sat
Time 2:00:40
|
Enabling !
i
Output
s RO1 outputs ON when the current value of RTC is 8:00:40, and outputs OFF when RTC time changes to 8:01:00. The duration when output is
ON is a scanning cycle only.
“iLovato 8
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RTC MODE 5 (ASTRONOMICAL CLOCK)

RTC mode 5 is the astronomical clock mode that uses the set longitude and latitude and offset time to control output of RTC coil. The display
form and parameter meaning of RTC mode 5 and programming interface under Ladder are provided in the following diagram and table.

Symbol Description Edit Contact/Coll x
O) RTC mode 5 @@ T R E I I le 4l
@) RTC set longitude W/E -Beal time elogk—
® RTC set E/W longitude value @ 2 [or =] o1-1m) symeer |
@ RTC set latitude S/N [ Funeet
Mode - 0-5
® RTC set S/N latitude value @ e | o e
® RTC set offset +, -
@ RTC set offset value
E/M: @ E
longitude: (000 (0~180)
S/M:E s O N
latitude: |00 (0~90)
Offset dir.:f -  +
Offset time(min): [gg {0~59)
After the corresponding parameter, E/W (east/west longitude) and longitude value, S/N (south/north latitude) and latitude value are set as shown
in the table above, the functional block R will work out the sunrise time and sunset time in the set place in the current season and enable the
setting of forward (-) or backward (+) offset time (0~59min) of sunrise/sunset time by setting the offset direction, and coil R will output ON from
sunrise to sunset and output OFF at other times.
Example 1: Set east longitude 130°, north latitude 30° and offset value +30min
MO1 ROl
| 5-| =+1z0
I ¥+30 RO1
+20
# Sunrise/sunset time is computed based on the current value of RTC, and R01 is set ON from sunrise to sunset.
RO1 B ]
5=| E+130
O_ n+zo [ 202
L +30 4
DRCE B ]
O_ oosas [DRCE
| ooooo
o1z [DRCE
| ooooo
# DRCE and DRCF are special registers where longitude and latitude based sunrise, sunset and time (excluding offset) are stored.
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ANALOG COMPARATOR INSTRUCTIONS
LRK includes 31 independent comparator instructions, and each comparator has 8 working modes and 5 functional parameters.
The display diagram and parameters of the comparator are provided below.

©

®

@
@
® o @
@
®

Description

Comparator mode (0~7)

Ax analog input (0.00~99.99)

Ay analog input (0.00~99.99)

Comparator reference value

Comparator code (GO1~G1F)

s The preset value of analog inputs Ax and Ay and comparator reference value may be a constant or code of other data type.

COMPARATOR MODE 0 (INTERNAL COIL)
Mode 0 Comparator (Internal Coil) used as internal auxiliary coils. No preset value. In 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.

_® —_

Comparator mode 1~7

) Comparator mode 1:
Comparator mode 2:
Comparator mode 3:
Comparator mode 4:
Comparator mode 5:
Comparator mode 6:

(1
2
3
(4
(5
6
(7) Comparator mode 7:

)
)
)
)
)
)

Ay-@<Ax<Ay+® ®0N;

Ax <Ay, ® ON;
Ax=Ay, ® ON;
@ = Ax, ® ON ;
@ < Ax, ® ON ;
@ =AXx, ® ON ;
@ = Ax, ® ON

101 G0l 0
wr [ '
_@ ON
101 OFF OFF
ON
G01 OFF OFF

Example 1: The comparator works in mode 4, and GO1 outputs ON when comparator reference value 2.50V is higher than or equal to Ax analog
input A01, or outputs OFF otherwise.

00 06°

Py ‘AG.I.
1
0z. 50V

Edit Contact/Coil X
¥ |z lc |= G |F <«
Rctive on/off edge
’75 01 w| (01-1F) Symbol
 Functi
@ Mode [4 «| (-
Ax<=Ref.
Ax Ay
2 [0 EE
Current Value: sec sec
presst value:|02.9 Ref
e S
e

.JLovato
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Example 2: The comparator works in mode 5, and GO1 outputs ON when comparator reference value T01 is lower than or equal to Ax analog

input CO1, or outputs OFF otherwise.

Edit Contact/Coil X

n & B = G =
Active on/off edge
’76 01 ~| (01-1F) Sympol

© e
@ u:: [ = ©n
©)
®

Lx>=Ref.

Current Value: Sec Sec

s preset value:|00.00 Ref
GoL col Preser Type:[T v||01
01
TO1

88
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FILTER INSTRUCTIONS
LRK includes 31 independent Filter instructions, and each filter has 5 working modes. The display diagram and parameters of filter are provided
below.

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

BLEE

MO1 OFF ON OFF

RO1 OFF ON OFF

FILTER MODE 1: ANALOG FILTER

Function description: Analog filter function is started after parameters are configured and status of the enabled coil turns from 0 to 1.
This function enables filtering of Ax analog value based on the selected sampling mode, and the filtered value is the current value of coil F.
Output: The analog value of input Ax is calculated based on the current number of samples Sn.

—®' ] Symbol Description

@ F mode selection

Ax analog input

O}
@
@ _@ ® Current value
@ Sampling mode
O) ®

Filter code (FO1~F1F)

Software filter mode:

(Mode 1): Data is updated in each scanning cycle, and the recent 5 AD values (maximum and minimum values removed) is averaged.
(Mode 2): Data is updated every 5 scanning cycles. The average values of mode 1 are further averaged after statistics for 5 times.

(Mode 3): Data is updated every 25 scanning cycles. The maximum and minimum averages of the values obtained in mode 2 are used after
statistics for 5 times.

1 2 3 4 5 6 7 8 9 10 11

; \ A Y \ A\ A A\
Data memory update time > M ) ® @ ® ® DOO® ——--
(1) (2 ==== (8

Example: Data 1=161, data 2=120, data 3=154, data 4=160, data 5=190, data 6=169, data 7=110, data 8=121,
data 9=150, data 10=198, data 11=199.
Mode 1:
@ Updated data=(161 + 154 + 160) / 3=158-filter (1, 2, 3, 4, 5)
Maximum value 190 and minimum value 120 will be deleted.
@ Updated data =(154 + 160 + 169) / 3=161- filter (2, 3, 4, 5, 6)
Maximum value 190 and minimum value 120 will be deleted.
® Updated data =(154 + 160 + 169) / 3=161- filter (3, 4, 5, 6, 7) Maximum value 190 and minimum value 110 will be deleted.

@ Updated data =(121 + 150 + 198) / 3=156- filter (7, 8, 9, 10, 11) Maximum value 199 and minimum value 110 will be deleted.

Mode 2:

The 5 data values of mode 1 are averaged.

(D+@+@+@+®) / 5

Mode 3:

Among the 5 data values obtained after 5 operations of mode 2, the maximum value and minimum value are taken, and then the two values are
averaged.

This mode is effective in filtering ripple or ripple noise.

(Maximum value + minimum value) / 2 (wherein, the maximum and minimum value range is( (1)(2)(3)(4)(5)).
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FILTER MODE 2: AVERAGE VALUE

Function description: The enabling coil is set ON to enable the average function, which is used to calculate the average value of analog inputs in

the set time period.

° Symbol Description
® F mode
a @ @ Time base
® Current value of F
(6) @ Analog input Ax
® Sampling time
@ ® Filter code (FO1-~F1F)
Timing diagram (for example)
o N AT \\j"\
g AR £
. || T TN Pl
En N
R - SEmaEss
Sn b 5 4 B g P E :
3 4 5 6 7 8 1 2 3 4 5 6 7T 8
i
Sn=8 =
st-10s Siet0
MO1 2
| 3 4 oooo Fo1
on1 [ RO1
0010
Example: As shown above, the current value of F is updated every 10s, and coil FO1 is set ON each time when the current value is updated.
90 ILovato
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FILTER MODE 3: MAXIMUM VALUE

The maximum value function is enabled and status of output coil and enabling coil is consistent after the enabling coil is set ON, and the
function is disabled and status of output coil and enabling coil is consistent after the enabling coil is set OFF. While the enabling coil is ON, the

current value of block F is recorded as the maximum value of analog input Ax.

Symbol

Description

Comparator mode

@

Current value

Ax analog input

® G

®e 0o

Filter code (FO1~F1F)

om |

FILTER MODE 4: MINIMUM VALUE

+ Joboo
1= |

a01 FOl

LI

The minimum value function is enabled and status of output coil and enabling coil is consistent after the enabling coil is set ON, and the function
is disabled and status of output coil and enabling coil is consistent after the enabling coil is set OFF. While the enabling coil is ON, the current
value of block F is recorded as the minimum value of analog input Ax.

Symbol

Description

Comparator mode

Current value

Ax analog input

®0|0|e

® G

Filter code (FO1~F1F)

FOl

+ Joboo
1= |

000 Fol
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HMI INSTRUCTIONS
LRK includes 31 independent HMI instructions, and each HMI instruction
enables display of content in 16x4 characters on LCD in the form of text,

HMI/Text X

sl |gz w3 |mes  |ms  |moe  |mor |me  4]»

figure, coil status, preset value and current value of functional block. Text s |
displayed by HMI has three types: multi-language (as shown to the right), Countex =
built-in Chinse and user-defined Chinese. Each HMI instruction must be aE hd
edited by LRK software. Select the menu “Edit -> HMI/TEXT”, and the HMI e =
editing interface as shown to the right will pop up. [~ Display S = = 3
While HMI instructions are not enabled, press SEL on /0 interface, when Analog D:splay Set... i = IZR =l 7
HMI of the lowest coded value will appear on LCD. Phone Nuber 3 -
add * a Clear Cancel
. e [
Allows the SEL button on the LRK keypad to activate the selected message
onto the LCD even the Hxx is inactive. 1(: ““Im larguege (" Chinese(fixed) ( Chizese(edit)
ext Input
. ; ; I7#3%e” () %+, -, /0123456789:;<=>F@ABC
* Refgrto Chapter IlI: Programrr.u'ng Tool-Ladder Programming . DEFGAI TELNNOPQRSTUTRRTZ[NIB. " abedefs
Environment-HMI/TEXT for editing and use methods of HMI function. hiiklonoparstuvwzvze| 6 adaaacécaiil
iffAASHF o8 60AN0ORARF " T4z iy A1
FET R RIS T b RtE N A - WA i b
L7y eEQ aBvE 2T LvEBRFCon~tam J¥UFARE
Each HMI has 2 working modes and 2 parameters. The meaning and display form of the parameters are provided below.
Symb0| Description Edit Contact/Coil X
@ HMI mode (1~2) c |r le | = B |AS A
@ HMI code (HO1~H1F) EMI display pag
" | (01-1F) Symbol Edit
Function
Mode (2 «| (1-2) ®
Ho Display
HOL 1
[ :I» HOL1
o
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HMI DISPLAY DESCR

IPTION

1. HMI enables display of characters, built-in Chinese character and phone number which cannot be modified by keypad.

2. HMI enables display of the preset value and current value of functional blocks (T, C, R, G, DR) and analog input and output (A, AT, AQ),
among which, preset value can be modified by keypad.

3. HMI enables display of status of coils (I, X, Z, M and N), which may be modified by keypad.

4. When display is enabled by multiple HMIs, keypad can be used to for scrolling display of any enabled HMI.

5. When a new HMI is enabled, it will be displayed if the current HMI number displayed is lower than the new HMI number; otherwise, the
original display is kept.

Key description

SEL Enter status 3 from status 1 or 2
Enter status 4 from status 3
Change the type of preset value of functional block under status 4
torl Find the close HMI of mode 1 under status 1
Find the close HMI enabled under status 2
Move the cursor upward or downward under status 3
Change data or coil status under status 4
(SEL+ T or 1) Find the close HMI of mode 1 under status 1 Fined the close HMI
enabled under status 2
Move the cursor upward or downward under status 3
—or— Move the cursor to the left or right under status 3 or 4
0K Confirm and save the editing
ESC Exit
DESCRIPTION OF HMI STATUS 1~4
1. HMI scanning status: Press SEL on the I/0 interface.
1.123456789ABC T01=20.00Sec
Press SEL i
2.1234 X ’ TO1=##. ##Sec
Q.12345678 ' KTOL1##
RUN Wed. 09:05 I101=#it#
2. HMI running status: Enable HMI on the 1/0 interface.
1.123456789ABC z [4][ [@|[ T01=20. 00Sec
2.1234 X 01234 T01=00. 005ec
Q.12345678 —> |[mo<~] QEBIE —>| 00.00
RUN Wed. 09:18 [wox ~|  [3|[@[@@ H02=0N
3. HMI editing ready status: Press SEL under scanning or running status of HMI; if the current HMI displayed has editable content, the cursor
will blink on the content.
T01=20.00Sec T01=00. 00Sec
T01=00.00Sec Press SEL T01=00. 00Sec
00.00 E— 00.00
N02=0N NO02=0N
4. HMI editing status: Press SEL under the editing ready status, and blinking cursor will change to underline.
T01=00. 00Sec T01=20. 00Sec
T01=00.00Sec Press SEL T01=00. 00Sec
00.00 _ 00.00
N02=0N N02=0N
JLovato %

_electric




31100536

10 LINK/REMOTE 10 INSTRUCTIONS (FOR LRD20RD024RS TYPE ONLY)

LRD20RD024RS has built-in RS 485 communication port. It can be used as master/slave
station of ModBus RTU, or connected with other LRD20RD024RS to form 10 Link or remote
10. The communication mode and baud rate can be set through Operation(0)»Module system

setting(Y) of LRXSW programming software or keypad.

The keypad setting is shown to the right, and meaning of the two bits in RS485 setting is

RS485 setting 03

DR setting 4/ U
Upper bit

explained in the following table. Lower bit
Code Meaning Module System Set *
= Upper |0 8/N/2: 8 data bits without check, 2 stop bits rSet ID———— | [Remote I/0
b bit 1 8/E/1: 8 data hits with even parity check, 1 stop bit Current ID: | 1 Y
g 2 8/0/1: 8 data bits with odd parity check, 1 stop bit New 10(00-89): [ 1 O vascer
= - parlty : P " Slave
3 8/N/1: 8 data bits without check,1 stop bit
Lower 0 4800bps —Set Expand I/0 rOthers
¥ M Eeep
; 1/0 Num: vl
bit 14 9600bps e I C Keep
2 19200bps [ 1/0 Alarn ll: I;!a;.)ectnght
3 38400bps
DR Format Set—
4 57600bps @ Unsigned
5 115200bps ¢ Signed
Cancel |
Range: [01-10 vl SUM=0
94
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10 LINK

An 10 Link is composed of 8 micro-plc type LRD20RD024RS type at most, where each slave contact is used as an independent station for
running of its logic program and all slave contacts are connected to the same master station. 10 Link ID must be continuous and be 0~7; master
station ID is 0, and slave station ID begins from 1 to 7; if slave station ID is not continuous, such as 1, 2, 4, 5, the master station will take it as
there are only two slave stations 1 and 2 and communicate with slave stations 1 and 2 only.

1D SET 01
RENOTE 1/ N
» max. 8 points I/O send per stations ': :
* Max 7*8 (=56) points I/O received per station W
ID must set to be 0,1,2,...(max to 7) Remote VO disable
D W table comparison
0 WO01~W08
1 W09~W16
2 W17~W24
3 W25~W32
4 W33~W40
5 W41~W48
6 W49~W56
7 W57~W64

s When each station uses L01~L08, only one can be set as mode 1: sending mode, and the other L can only be set as mode 2: receiving mode.
Sending mode: Address in W table is controlled by ID of LRK itself and cannot be changed, and status of the selected coil is put in the
corresponding W table. The correspondence of ID and W table is shown in the above table. Receiving mode: content of the selected W table
is transferred to the selected coil; if input coil | or X is selected, content of W table will not change status of coils | and X.

Symbol Description Coil type Number

@ 10 Link mode, 1: sending, 2: receiving Input coil 101~10C/i01~i0C

@ Sending/receiving points (1~8) Output coil Q01~Q08/q01~q08

® Sending/receiving coil type Aucxiliary coil MO01~M3F/m01~m3F

@ Position of sent/received data in W table Auxiliary coil NO1~N3F/n01~n3F

® 1/0 Link code (L01~L08) Extended input X01~X0C/x01~x0C
Extended output Y01~YO0C/y01~y0C

In the following example, LO1 works in mode 1; it can be concluded from position of W table that the machine ID is 1 and it is a slave station.

Edit Contact/Coil x

G | = | = |2 L i
I1/0 Link
L for 7] (01-08) symsor |

- Functis

Mode |1 | (1-2)

Send

@
©)
®

Coil NO.:|103 hd

Lol 1 Select 1-8: -
5 IOG—IO'} el anlma-m ~| To [Wos-13 ~
| 1 1
9=l
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Example 1: Sending mode

The set mode is 1, coil number is 5, starting coil is 103 and LRK ID is 1, status of coil 103~107 will be sent to W09~W13, as shown below.

® =1, @ =5, ® =103~107, ID=1 (D:W09~W13)

W table position W09 W10 WIl1 W12 WI3 W14 WI5 W16

Receiving or sending coil 4 4 4 4 4 4

103 104 105 106 107 0

Example 2: Receiving mode

The set ® = 2 mode is 2, coil number is 5, starting coil is M03, W table position is W17 and not controlled by ID, content of W17~W21 will be

sent to coil M03~MO07.

@ =1, @ =5, ® =M03~M07, @:W17~W21

W table position W17 WI8 W19 W20 W21

Receiving or sending coil ¥ v v v v
M03 M04 MO5 MO06 MO7
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Remote 10

A remote 10 network is composed of two LRK20RD024RS at most, where one is the master station and the other is the slave station. The setting

method and |0 correspondence are as follows.

Remote 10 disabled

Set to master

Master station

ID 5ET 01
REMOTE 1./0 I
BACELIGHT X
N EEEF v

Remote 1/0 disable

Set to slaver

Set to slaver

S

ID SET ‘\\\91
EEMOTE I/0 S
BACELIGHT p
N EEEP v

ID SET 01

REMOTE I1/0 n

BACELIGHT X

N EEEP v
Master station

Valid user program

Extended input X = slave station input |
Extended output Y = slave station

Valid user program
X = slave station input
Y = slave station output

Logic program runs in the master station, but not in slave station. The master station writes extended output Y to slave station Q, and slave
station writes input | to master station extended input X.

Slave station
Invalid user program

Input | = master station extended input X
Output Q = master station extended output

Invalid user program

X = master station extended input
Y = master station extended output

% Extended 10 module should not be used when the remote 10 function is used.
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MU (MODBUS) INSTRUCTIONS (FOR LRD20RD024RS TYPE ONLY)

The Modbus block of LRD20RD024RS realizes Modbus RTU master communication at
RS485 interface. LRD20RD024RS includes 15 Modbus blocks, MUO1~MUOF. RS485 type
communication gives priority to Remote 10 and 10 Link, namely the functional block is not
executed by Remote 10 master and slave and |0 Link master, and Modbus instruction is
executed only when it is set as N (remote 10) and ID is not 0.

Multiple communication instructions may be used in a program, but only one instruction can
be driven at the same time. For example, when multiple Modbus instructions are used and
enabled, only one instruction utilizes serial port for execution of its function, while the other
Modbus instructions keep the enabled state but do not execute function, namely the other

1D 5ET
REMOTE 1/0
BACELIGHT
M EEEF

01

]

instructions enter the execution waiting state. When the Modbus instruction utilizing serial
port is disabled and releases the serial port after the end of an instruction cycle, the other
enabled Modbus instructions begin to preempt the serial port.
Comparison table of Modbus mode and communication function code:
Mode | Function code
1 03 (read register)
2 06 (write a single register)
3 10 (write various registers)
4 01 (read coils)
5 05 (write a single coil)
Auxiliary contacts used during execution of Modbus instructions:
Mode Function code
Receiving completed M3D | After completion of receiving, M3D is set for error checking, and the received data is sent to the designated
register if no error is found;
Error indication M3E Communication error indication
Timeout judgment M3F Enter the receiving waiting state after completion of sending; when timeout is determined as no data is received
within the specified time period, the timeout output flag M3F is ON, receiving is ended and M3D outputs ON;
MB3F is automatically reset at the time of M3D resetting.
Timeout judgment and time-out period are determined by baud rate.
Baud rate (bps) Timeout (ms)
4800, 9600, 19200, 38400 125
57600 100
115200 80
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Modbus block has 5 parameters, the display and meaning of which are listed below.

Data length of mode 4 is 16 bits;

_@ _ Symbol Description
® MU block mode 1~5
@ Communication address: Slave station ID, range 0~7f
_@ ® Communication command address and communication data length:
1) Constant, range 0000~ffff;

Data length of modes 1 and 3 is 1 word;

2) DR number, command address and length being stored from the DR

ONONO)

@ DR number, data sent/received being stored from the DR

® MU code (MUO1~MUOF)

# The maximum communication data length of modes 1 and 3 is 25 words, and that of mode 4 is 400 bits.

MU display and editing interface are shown below:

_® —_ !
£ |= |e |z mw |as

Select Codl .
= R348

5
M |01 'I (01-0F) Symbol ~ 200/10

Function
_® wae [ 3]

Read Register(0x02)

Rmtit i Iu‘.-l
10=7F)
Comm. addi & |-:.c-_'.i (. 3 =

(0-FFT¥ paad ingle register

ONONO®

Store in: DR |E0 =

Daca will be stored in DREOD.

0l
0003
DREO

MU0L|

aby

i oK i Cancel

Given command address constant 0003
and data length 1 word

The sending command is:

01 03 00 03 00 01 CRC16

Receiving response data of slave station 1:
01 03 02 data1 data2 CRC16

Data stored in DREO:

DREOQ = datal1~2

.JLovato
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MU MODE 1: READ REGISTER
Set communication address of parameter ® as a constant: As shown above, communication data length is 1.

Set communication address of parameter ® as register DR:

Functional block parameters are displayed as below:

S R w  Jas <] | rl 1
Select Coil No. I 01 I
o i+ RS48%
o w for <] (o1-0m symber | Tcp/12 | DROS  PMUOL
= Function L DEED 4
é Mode |1 .|
Read Register (0x03)
[ Set command address DR03=0001
P;;f;?} 1o: |01. Set data length DR04=0002
7 The sending command is:
Comm. add: (™ | ~ DR |03 -E
(0~FFFF) grapcing add. depends on DRD3 0103 00 01 00 02 CRC16
wvalue. Amount of read register
depends on DRO4 value, max is 25 Receiving response data of slave station 1:
Store in: DR [zo -| 01 03 04 datal data2 data3 data4 CRC16
I e T Data stored in DREO~DRET1:
sequentially starting from DRED. DREO = data1~2 DRE1 = data3~4
oK Cancel
s The maximum value of data length register is 25.
100
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MU MODE 2: WRITE A SINGLE REGISTER
Set communication address of parameter ® as a constant:

II fit Contact/Coi x| Functional block parameters are displayed as below:

R O - wo as 4le] | rz 1
Selset Coil Ho. I 01 I
i RS4ES
wfor o] orom symper| o | ooo3  HMUol
Functicn L IFED 4
Mode |2 -

Write Single Register (0x0€)
Command address constant 0003

Rean?,l;_e i | Set numerical data DRE0=1234 (hex: 04D2)
ey The sending command is:

cm. o 03 -

oS Comfos 1] 01 06 00 03 04 D2 CRC16

Receiving response data of slave station 1:
Comm, data: DR [0~ 01 06 00 03 04 D2 CRC16

The data wrote into a register
depends on the DREQ value

| oK Cancel

Set communication address of parameter ® as register DR:

II fit Contact/Coi x| Functional block parameters are displayed as below:

E |z |2 Jr w  |as 4lp] | r2 1
Select Coil He. I 01 I
" RSIES
w for =] wr-om symor| o O o | oroz  HIUOL
Function L prED A
Mode |2 -

Write Single Register (0x0€)
Set command address DR03=0001

Remcue 10: G Set data DRE0=1234 (hex: 04D2),
{oaE i The sending command is:
oSl g ol 0106 00 01 04 D2 CRC16

(O-FEFE) e Copm, add depends on DRO3 value

Receiving response data of slave station 1:
Comm, data: DR [0~ 01 06 00 01 04 D2 CRC16

The data wrote into a register
depends on the DREQ value

| oK Cancel
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MU MODE 3: WRITE VARIOUS REGISTERS

Set communication address of parameter ® as a constant:

e |& e |z w o s 4ap] |

Functional block parameters are displayed as below:

r3 1
Select Coil No. Sam— I 01 I
w o1 =] 0i-0) Symeol| o I 0003 |']'|'[U01
o™ Function
g T L DREQ
= Write Multiple Registers(0xl0)
©o
= Remoe 10: Jox Command address constant 0003
2 5 Data length is 1 word
Comm. add: v [uo-Js R |__|
‘°'!m1ﬂﬂ.w Single Regiscer(0x0€) _S”E]t datadDREO=1 234 Ejh?": 04D2)’
e sending command is:
0110 00 03 00 01 02 04 D2 CRC16
Comm. data: DR [!0 -
The data wrote into a register Receiving response data of slave station 1:
SPCrS. on She IASA e 0110 00 03 00 01 CRC16
! oK | Cancel |
Set communication address of parameter @ as register DR:
| t Contact/Coil Functional block parameters are displayed as below:
(I I I wo fas 2l] | 3 ]
Sale Coil Wo.
iy  RS48S I 01 I
i | DROZ  HIUOL
Function |_ 1
wae [5 2] DREO
Write Multiple Registers(0x10)
T Set Gt lngth DROL000Z,
e et | @ [0 5] Set data DREO=1234 (hex: 04D2
(O-FFFE) oo arcing add. depends on DRO3 et data - (hex: )
valoe. Amount of read register Set data DRE1=5678 (h‘eXZ 162E)
depends on DRO4 valus, max is 25 The sending command is:
Comm. date: DR [E0 =] 0110 00 01 00 02 04 04 D2 16 2E CRC16
The da 11
f:m';;::. Sl Receiving response data of slave station
1:01 10 00 01 00 02 CRC16
I OK | Cancel |
I‘
s The maximum value of data length register is 25.
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MU MODE 4: READ COIL

Set communication address of parameter ® as a constant:

ll.ii'

F

ntact/Coil

[a Je |z w o |as 4]

Selset Coil Ho.
(+ RS5485

MU |01 w| (01~0F) Symbol ~ TCB/IP
Function

wie [v 2]

Read Coils(0x0l)

Remote ID: [M_

(0~7F)
Comm. add: & [0020 cm o |

(0~FFFF) paay single coil, and this Comm.add
musc be the mulriple of 10H/16

Store in: DR |£0 '1

The read data will be stored in
DRED.

Set communication address of parameter ® as register DR:

|, fit ¢
dit (

B

-Function

oK Cancel

ontact/Coil A |

|= |2 |z wo |as 4]»

Select Coil NHo.
@ RS485

MU |01 w| (O1-0F) sl'ﬂbﬁllr TCB/IP

Hcd:lq vl

Read Coils(0x01)

Remote ID: |ﬁl

{0~TF)

Comm. ad.d:t"“l ~ DR |a3 j

(o'rm’S:aruw add.depends on DRO3
value.Amount of read coils depends
on DRO4 walue,max Wo.is 25H/400.

Store in: DR |EO »

The read data will be stored in
registers ssquentially sctarting
from DRED.

OK Cancel

s The maximum value of data length register is 400.

Functional block parameters are displayed as below:

rd 1
| o |
| oozo ROl
L prEQ

Command address constant 32 (hex: 0020),
Data length is 16 (hex: 10H, 1word),

The sending command is:
010100200010 CRC16

Receiving response data of slave station 1:
01 01 02 datal data2 CRC16;

Data stored in DREO:

DREO = data1~2

Functional block parameters are displayed as below:

rd 1
| o1 |
| DROZ  RMUOL
L prEQ

Set command address DR03=0001,

Set data length DR04=0015 (hex: 000F);
The sending command is:

0101 00 01 00 OF CRC16

Receiving response data of slave station 1:
01 01 02 data1 data2 CRC16;

Data stored in DREO:

DREOQ = data1~2
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MU MODE 5: WRITE A SINGLE COIL

Set communication address of parameter ® as a constant:

Functional block parameters are displayed as below:

S TR R 3 wo s 4lr] | 5 1
~Select Coil No.
(* RS4ES I 01 I
| MU j01 | (01~0F) S\,.'HI'.‘C!J.I{-_ECwm I 0003 I'HUO].
& . Function L DEED 4
i Mode ]5 -
8 Write Single Coil(0x05)
Q2
= Command address constant 0003,
%ﬁ;‘. m: [a Set data DRE0=65280 (hex: FF00), T
Comm. add: & [0003 a1 |__| he sending command is:
(0~FETE) 01 05 00 03 FF 00 CRC16.
Receiving response data of slave station 1:
Comn. dacar DR [E0 <] 01 05 00 03 FF 00 CRC16.
The data wrote into a coil depends
on the DREQ Value.
L] oK | Cancel
1_
Set communication address of parameter ® as register DR:
|I dit Contact/Coil Functional block parameters are displayed as below:
N R I 7 wo a4 | 5 1
Select Coil No. | o1 |
 RS48s
w [or v] (o1-0r) Symbol | b | DrRoz P01
Frnceion- L prEQ 4
Mode [s +]
Write Single Coil(0x05)
| Set command address DR03=0001,
Remote ID: |Ul Set data DRE0=65280 (hex: FF00),
S — The sending command is:
. * DR |oa - 01 05 00 01 FF 00 CRC16
(O~EE¥E) the Comm. add depends on DRO3
walue, and this value must be the L .
multiple of 10H/1E Receiving response data of slave station 1:
o m 01 05 00 01 FF 00 CRC16
The data wrote into a coil depends
on the DRED Value.
BE(AIL + A)
oK Cancel
104
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Example:
Data is sent and received through RS485 port after MU is enabled. It is suggested to use communication of D trigger control MU instruction.

TOL s
1 4 oo.oo

el

og.za [ TOL

DR11 - E
Q" noooo [DRIL

| ooo14 ]

DR12 - E
B ooooo [PRLZ

| cooos

TO1 D MUa1 1 h
| [ |2 hoo

I I DR11
| pRo1

DROS - E
Q" noooo [DROS
| 10000
DROG - E
Q" ooooo [PROS
| cso00 ]
DRO7 - E
Q" noooo [DRO7
| oeoo0
DROS - E
Q" oooog [PROB
| 04000
DR13 - E
O" oooon FDR13
| ooo14 ]
DR14 - E
B ooooo FOR14
| cooos
01 D MUOS 3 h
| | oz
| 1 (o | e
| pRos

T01 controls MUO1 and MUOS5;

Set MUO1 mode 1, read register, address is DR11=14 (0xOE), length is DR12=4, save to register DR0O1~DR04;

Set MUO5 mode 3, write register, address is DR13=14 (0xOE), length is DR14=4, data is fetched from register DRO5~DR08
(DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770, DR08=4000=0x0FA0);

1 | MU0S 3

a1 a0z

CR11 MUO01 DR13 MU0s
DROL1 DROS

During running, T01 is ON, a MUO1 communication is triggered, command 01 03 00 OE 00 04 CRC16 is sent, data is stored in DRO1~DR04 after
response is received from slave station 1; 0.2s later, TO1 is OFF, MUO5 communication is triggered, command

01 10 00 OE 00 04 08 27 10 1F 40 17 70 OF A0 CRC16 is sent; 0.2s later, TO1 ON triggers MUO1, and 0.2s later, TO1 OFF triggers
MUO5......cycling in order.
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SHIFT INSTRUCTIONS

LRK includes 1 SHIFT instruction, which is for cycling and alternating output of effective status at the specified contacts. SHIFT instruction has
4 parameters, the display and meaning of which are listed below.

Symbol Description

©) Number of output contacts (1~8)
@ SHIFT input contact (101~g1F)

® SHIFT output contact (Q, Y, M, N)
@ SHIFT code (S01)

In the following example, the number of output contacts is 5, input contact is 101, output contact is Q03~Q07, and output timing is shown below.

Edit Contact/Coil X

r | | | st |15 4|»]
rSelect Coil Ho.

s [ e

Function

s0L
5 g sl Pulse Coil: ~| o1
QO3-00
101 Selsct 1-3: |5 =
Start Coil: [a ~| |03

Cancel
Enabled | |
101 i
QO3 i !
Q04 |
Q035 | I :
Q06 | |
Qo7 |' '| !

# After SHIFT is enabled, the first contact Q03 outputs ON, and the rising edge of 101 resets the previous contact and effects the next contact,
and so forth, till SHIFT is disabled and all contacts are reset.
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AQ ANALOG OUTPUT INSTRUCTIONS
AQ analog output instructions are used with the extended analog output module 2A0.

The default output mode of AQ is voltage mode 0~10V, where 12bits value is 0~4095 and the corresponding AQ value is 0~1000.

When the output mode is set as current mode 0~20 mA, 12bits value is 0~2047 and the corresponding AQ value is 0~500.

12bits value of AQ is stored in register DRD4~DRD7, and output mode is based on the current value of register DRDO~DRD3, as listed below.

Mode Output Mode Mode DRDO~DRD3 data definition

register register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode, AQ output value 0 in STOP mode
Channel 2: AQ02 DRD5 DRD1 2 1: current mode, AQ output value 0 in STOP mode
Channel 3: AQ03 DRD6 DRD2 3 2: voltage mode, AQ output value kept in STOP mode
Channel 4: AQ04 DRD7 DRD3 4 3: current mode, AQ output value kept in STOP mode

s DRDO~DRD3 value is taken as 0 when it is not 0~3, namely AQ output mode is mode 1.
s 2A0 connected to the near-end of master corresponds to output AQ01 and AQ02, and that to the far-end corresponds to output AQ03 and

AQD4.

s Refer to Chapter VIII: Extended Module Instructions-Extended Analog Modules for use of analog output modules.

AQ DISPLAY

# AQ displays the preset value (constant or code of other data type) in STOP mode, or the current value in RUN mode.

Analog Ouput Set

Mode Preset

ca1 1 ~ffm ~[]a000

Voltage mode, reset value when
stop DRD4--AQ output:08.77 V

ez 1 xfls ~lfaee7
Voltage mode, reset value when
stop DRD5--AQ output:05.00 V

P s o

Voltage mode, reset value when
stop

CH4 Il v”D}E{ '”?

Voltage mode, reset value when

stop
cace|

Display in STOP mode

Display in RUN mode

AQO1=09, 7TV
AQOZ=20, 00ma
AQO3= AO1 WV
AQD4=DESF mé

AQO1=09, 7TV
AQOZ=20, 00ma
AQD3=0Z, 10V
AQ04=00, 00ma

When AQ output mode is the current mode, the correspondence between DR value,
AQ current value and the displayed value is as follows:
DRD5 current value=2047, corresponding AQ02=500, displayed value: 20.00mA.

s When the preset value type of AQ is set as constant, value of the corresponding DR register is changed and AQ output value is modified

accordingly (AQx=DRx/4.095);

s When the preset value type of AQ is set as other parameter variable, value of DR register varies with AQ (DRx=AQx*4.095).
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Example 1: AQO1 preset value as a constant.

MOl

DRD4

H]

O__

DRD4

o]

oo1 ooooo
Vol
Analog Ouput Set *
002 Mode Preset
cal 1 x|[w  =|]|ec00
During running, M01 is not enabled, DRD4 current value is AQO1 set value 4000, and AQO1 outputs 9.77V.
AQ01=09, TTV
Ha i AQDZ=20. 00mA
| osooo P4 1 wa3=00. 00V
00000 N
£Q04=00. D0m&4
When MO1 is enabled, DRD4 output is V01 value, and AQO1 output varies while V01 value is regulated.
—‘ AQ01=05, 13V
[ —_ [ }mm 400220, 00m4
0zl100 _
I P AQO3=00, 00V
AQ04=00. 00mé4
Example 2: AQO1 preset value as other parameter.
Mo1 DRD4 | AQO1= ADL W
| [ ooooo}vm 4002=20, 00mé
Vol AQ03=00. 00V
Analog Ouput Set E| AQ0d=00. 00m4
Mnode Preset
CH1 |1 V”A v”ol
Voltage mode, reset value when
stop
During running, DRD4 block output is not controlled by enabling, and AQO1 output value and DRD4 change while A01 is regulated.
o1 RDA —‘ AQ01=01.62V
4‘ I | | [ ooeea}“‘“m AQOZ=20. 00ma
01620 AQO3=00, 00V
AQ04=00. 00md
o1 sana —‘ AQO1=0Z.10V
.y | [ }Dm 4002=20. 00mA
00855
| e AQ03=00. 00V
AQ04=00. 00mé
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AS (ADDITION AND SUBTRACTION) INSTRUCTIONS
LRK includes 31 independent AS instructions for data addition and subtraction. AS instruction has 6 parameters, the display and meaning of

which are provided below.

-
-©

OJONONC,

Operand V1~V3 may be a constant or code of current value of another functional block. Error coil is set ON in case of AS result overflow, or

Symbol Description

AS current value: -32768~32767

V1: operand 1: -32768~32767

V3: operand 3: -32768~32767

Error output coil (M, N, NOP)

AS code

©)
@
® V2: operand 2: -32768~32767
@
®
®

(AS01~AS1F)

Computing formula; A4S =F1+TF2-T73

there will be no response if error coil is NOP.

Display and editing interface of AS instructions are shown below

ONONON®

-
-©

ASOL 00000
16453

TOl
col

NOl
-AS01

Edit Contact/Coil

E |e |z |
rSelect Coil No.

25 [or | (01-1F) Symbol

X

s o bl

r Error Coil

e

- Function

AS=V1+V2-V3

Current value:

V1 + V2 - V3

Preset: [16453 [o0000 [o0000

R |t o o |

cancen

% Coil NO1 is set ON when the computed result exceeds the range of current value.

.JLovato

_electric

109



31100536

MD (MULTIPLICATION AND DIVISION) INSTRUCTIONS
LRK includes 31 independent MD instructions for data multiplication and division. MD instruction has 6 parameters, the display and meaning of
which are provided below.

— @ —_ Symbol Description
©) MD current value: -32768~32767
@ K& ® V1: operand 1: -32768-32767
® V2: operand 2: -32768~32767
& @ _@ @ V3: operand 3: -32768~32767
@ @ ® Error output coil (M, N, NOP)
S ® MD code (MDO1~MD1F)
Computing formula; MD =F1*F"2/F3
Operand V1~V3 may be a constant or code of current value of another functional block. Error coil is set ON in case of MD result overflow or
V/3=0, or there will be no response if error coil is NOP.
% Error events:
1. Operand V3 is 0, in which case multiplication and division will not be executed;
2. Qverflow of computed result.
Display and editing interface of MD instructions are shown below:
Edit Contact/Coil X
5 | L | M |A5 MD |p1 L
rSelect Coil No. Error Coil
® MD |01 ~w| (01~1F) Symbol M vI Iﬂl
Tl ] rFunction
Current value:
@ ’_® MD=V1*V2/V3
V1 w2 /3
Preset: IlGESG |aa-1-11 |aa-1-11
00000 ] e el
HDOJ- 16586 MOl Pre Type: [N l—v vlrg - IT
vol MDO1
A0O1
OK Cancel
110
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PID INSTRUCTIONS
LRK includes 15 independent PID instructions for PID operation of integer data. PID instruction has 9 parameters, the display and meaning of
which are provided below.

Description

PI: PID current value (-32768~32767)
SV: target value (-32768~32767)

PV: measured value (-32768~32767)
TS: sampling time (1~32767 * 0.01s)
KP: proportional gain (1~32767%)

Tl: integral time (1~32767 * 0.1s)

TD: differential time (1~32767 * 0.01s)
Error output coil (M, N, NOP)

PID code (PI01~PIOF)

1

wn
<
3
o
=1

© ©

@eQe|e ® e |e e

ONONONS
ONONC

Parameter ®~@ may be a constant or code of current value of another functional block. Error coil is set as 1 and PID function is not executed
when TS or KP is 0.
PID computing formula:

EV, =SV - PV,

[ T .
API =K (EV, - EV, )+ 2 EV, =D,
| I J

Ty,

D,= FDuP:ﬁ!_l - PV,-PV,,)
PI =) API

Display and editing interface of PID are shown below:

Edit Contact/Cail x

L [w s |m E I
[ Select Coil No.

PID[03 ~| (01~0F) Symbol [l |w  ~| |o1

rError Coil

(O]
[ Function
@ () ©) ©) Current value:
PID(-32768~32767)
@ O © ©
® @

lm W ,— (-32768-32767)
[o =]fooroo [ (-s2788-32767)
1s: v o] o0 [ (a-32167)
[ =] [eeace (1-32767)
11z [w ] fooroo [ a-327¢7)

00000 1d: [w +] [oozod (1-32767)
oo1zo fHOL oo100 [NO1
oor00 [PIOY o100 [PIOL

00200 00100,

e
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There are three basic types of controller:
Proportional controller (P);

Integral controller (1);

Differential controller (D);

The controllers form the proportion integration differentiation controller (PID controller). Functions of the basic controllers are explained below.

Proportional controller

S o) EWV

PV

Proportional controller (P)

proportional gain (KP)

ﬁPI,

Process

control

PI

A 3

EV

=a J

A P14

Ep * EV

-~ %

Based on the error EV between the target value SV and measured value PV, the regulated variable Pl is changed proportionally (Kp) to change

the output result PI of process control.

Proportional controller can work immediately, but it cannot make error 0.
Proportional controller characteristics: Respond to variation of process value immediately.

Integral controller

Integral controller changes the regulated variable API in proportion to loop error EV and time t, works based on the delayed operation, and can

completely eliminate loop error.

A 3

EV

t

FANE |

Integral controller characteristics: Eliminating error, delayed in operation and unstable.

ok
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Differential controller

Differential controller changes the regulated variable APl in proportion to variation of the measured value PV to control the output result PI. In

response to variation of the measured value PV, it changes the regulated variable to quickly complete the transition process.
Differential controller characteristics: overcoming oscillation, improving stability and speeding up the transition process.,

PID controller characteristics: Fast, stable and accurate.

The three parameters KP, Tl and TD of PID control are described below:
A large KP may speed up regulation and reduce error, but excessive KP will impair system stability and even lead to system instability; integral
regulation continues till there is no error, and low Tl results in strong integral action and vice versa; differential control has early control action
to eliminate error before it is generated; therefore, differential control can improve dynamic performance of system; in addition, a large TD can
speed up system response, reduce overshoot and improve stability, but it may impair system resistance to disturbance and result in sensitive
response to disturbance; however, we actually expect system not to be extremely sensitive to disturbance; therefore, TD should not be too large.

Effects of KP, Tl and TD on output curve are shown below.

FI

oyl I

Tp_small

Td_small

Tp_large

Td_large

Ti_small  Ti_large

t

Small Ts will increase controller load, and minor deviation variation between two samplings will lead to insignificant variation of controller output

value; large Ts may improve system stability, but result in poor control quality.

Parameter setting reference:

Control quantity Application scenario Kp (%) Ti(*0.1s) To (*0.01s) Ts (*0.01s)
Rapid temperature Small space or capacity 625 30 100 50
Slow temperature Large space or capacity 1250 120 800 100
Slow pressure Slow pressure change 1500 5 400 100
Rapid pressure Rapid pressure change 3750 2 1000 100
Kp, Ti and To may be adjusted as per the curve chart in specific scenarios.
JLovato 113
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MX (MULTIPLEX CONTROLLER) INSTRUCTIONS

LRK includes 15 independent MX (multiplex controller) instructions, and each MX instruction has 7 parameters as listed below. When MX is
disabled, MX current value is 0; when MX is enabled, MX current value is one of the parameters ®~@ based on status of ® and ®, namely

parameter is output.

wn
<
3
=3
=X

Description

Operand V0: -32768 ~32767

Operand V1: -32768 ~32767

Operand V2: -32768 ~32767

Operand V3: -32768 ~32767

CNONONC

Control selection bit 1: S1

Control selection bit 2: S2

Q©® e |®|e|e|0

MX code (MX01~MXOF)

Operand V1~V4 may be a constant or code of other data type. The relation between control selection bit and MX current value is shown in the

following table.

MX disabled

=
=
1

o

MX enabled

L
=
>
1
<
e

nNnnNnwmLU;m
NN NN

o -
==
>x< X<
IR
< <<
N =

] s

1; MX =V3;

N =]

oL, wm
i Gt G Gy
nwomwonon

Display and editing interface of MX are shown below:

Edit Contact/Caoil X

w o | |m e w4l

Select Coil No.

MY |01 | (01~0F) Svmbol
~Function

—
Current value:

Data multiplexer(Output value selected
by S1 and 52)

_@ Preset Valuel: [N ~||16513

Preset Valuel: [AT w||01
Preset Value2: [AQ ~v||01
Preset Value3: [DR ~||01

s1 2

’;om.ac: Tow % l— Contact [z« ,T

o3
o3

ONONONC)

oL 16513
IT014 ATOL

014 AQ0L

DROL canes
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AR (RAMP FUNCTION GENERATOR) INSTRUCTIONS
LRK includes 15 independent AR (ramp function generator) instructions which are used to make the current level of AR change to the set level
gradually at the set rate by operation of integer data. Each AR instruction has 2 modes.

AR mode 1

In mode 1, AR current value changes from the starting level to the target level at stepping rate.

AR mode 1 setting.

©

W
D@

CNONONC

ONONCNC)

The following 12 parameters should be set for

wn
<

3

=
=X

Description

AR current value (AR: 0~32767)

Level 1 (LevI1: -10000~20000)

Level 2 (LevI2: -10000~20000)

Maximum level (MaxL:-10000~20000)

Start/Stop offset (StSp: 0~20000)

Stepping rate (Rate: 1~10000/s)

Gain (A: 0~10.00)

Offset (B: -10000~10000)

Level selection (Sel)

Stop coil (St)

Error output coil (M, N, NOP)

® 9|00 |® Qe ®| e |®|

AR code (ARO1~AROF)

AR current value = (AR current level — of fset B)/gain A

Parameter @~® may be a constant or code of other data type; error coil is set ON and AR instruction is not executed when gain A is 0.

Level selection coil Sel

Level selection rule

Sel = 0: LevI1 as the target level

Sel = 1: Levl2 as the target level

s MaxL is taken as the preset value of target level if the target level | higher
than the maximum level.

Stop coil St

When the stop coil is set ON (not kept), AR is stopped, decreased gradually
from the current level to “Start/Stop offset+ offset” and kept at the level for
100ms, then the current level is offset B, leading to the current value 0,
when AR instruction is ended.

After AR is enabled, the current level is kept at “Start/Stop offset+ offset” for 100ms, and then changed to the set level at the set stepping rate.
If the stop coil is enabled, AR level is gradually decreased from the current level to “Start/Stop offset+ offset” at the set stepping rate and kept at
this level for 100ms, then the current level is offset B, making AR current value 0, when AR instruction ends.
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Timing diagram of AR current level:

En |

el

Q =t
2 Maxl 4 — — b —— — — — TR L -
g Level2 1 ——F————— — e — —— — — — — — — _
Levell 1 ——7 —— — TN T T T~ - — = = -
StSp+B o — — e -- - —]--
E
-—
100ms 100ms 100ms
Display and editing interface of AR are shown below.
Edit Contact/Coil X
i |m | = B |m 4
~Select Coil No. ——— 7 Error Coil
IR |01 ~| (01-0F) Symbol INGP A
r Function
©) ® woae [1 | @-2)
(5) @ o (9) @ (11) AR=(Level-Offset) /Gain
©) Current value:]
m 9 @ @ G Levell:|N «| 00500 (-10000~
@ Level2: (N «||00800 {-10000~20000)
MaxL:|NW =] 01000 (-10000~20000)
stsp: | | |ooooo (0~20000)
Rate:|N = |00010 (1-10000)
AROL 1 00000 Ll 00000 Gain:|w ~||01.00 (0~10.00)
:::{ 33332]’{3’3;;;;[ gf";g]ﬁa"é’; offset:|n | |ooo00 (-10000~10000)
| 01000 ‘ 00000 se1 .
’VConr.ac: M - Iﬂl Contact [N W
’Tl Cancel
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AR mode2

In mode 2, the four output levels LO~L3 can be set, and at the same time, one of the levels can be output as the target level as per the level
selection ports Sel1 and Sel2. AR mode 2 has 12 parameters for setting.

O
®

®
©)
®

DO & @
(2@ © @)

w
<

3

=3
=X

Description

AR current value (AR:0~32767)

Level 0 (Level0:0~32767)

Level 1 (Level1:0~32767)

Level 2 (Level2:0~32767)

Level 3 (Level3:0~32767)

@

Level upper limit (MaxL: 0~32767)

Acceleration time (Ta:0.1~3276.7)

Mode

Level selection 1(Sel1)

Level selection 2(Sel2)

Error output coil (M, N, NOP)

® 9|00 |® Qe ® e |®|e

AR code (ARO1~AROF)

Parameter @~@ may be a constant or current value of another functional block. AR output variation rate:

MeaxL ) -
Rate = . Refer to the following table for description of parameters:

a
Sell §1=0,S2 = 0: target level = Level 0;
Sel2 §1=0,S2 = 1: target level = Level 1;
§1=1,52 = 0: target level = Level 2;
§1=1,5S2 = 1: target level = Level 3;
MaxL MaxL is taken as the target level if the target level is higher than the maximum
level.
Ta Quotient of MaxL/Ta rate as AR output variation rate
MeaxL
Rate = ol
After AR is enabled, AR output will change from 0 to the target level at Ta response to variation of Sel1 and Sel2, AR output

will subsequently change from the current level to the target level at the Rate. After AR is disabled, AR output will turn to 0 immediately. Refer to

the timing diagram in the next page.
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Timing diagram of AR mode 2

En
51
52
&
= Med . A SN R U S S S
& Lewell 07" 707TTTTTTTT T R R
8
= Rate
Levell ¢ ___ [ S L\ Rae _________ S
Leweld +___Ji I A T S, | o — o
Rate Rate
Lewl  J 4 . 10 S I SN S
AR
R U S N S S S
T1 T2 T4
Rate = MaxL/Ta; Tl=Level0*Ta/MaxIL; T2= (Levell-Level0)*Ta/MaxL;
T3= (Levell-Level2)*Ta/MaxL;  T4= (Level3-Level2)*Ta/MaxL;
Example:
@ £dit Contact/Coil X
@ @ o P B A 7 w4
@ rSelect Coil No. rError Coil
@ @ 2R |01 +| (01~0F) Symwbol HOP -
O ®
@ @ Mode [2 | (1~2)
Multi-speed Cutput
Current value:
LevelO:(N «| (01000 (0~32767)
Levell:|N ~||02000 {0~327€7)
Lever2:[n 7] [os000 (0-32767)
Leveld:|N  ~||04000 (0~32767)
aro1 1 00000 z vaxt:[n v [04000 (0-32767)
02 01000 op MO, Q4000 oo Ta:|N ~-||0010.0 (0.1~
03 02000 [AP04yasl 04000 [APOL
03000 0004.0 P P
[mmmm contact 1 =] W‘
e
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DR (DATA REGISTER) INSTRUCTIONS
LRK includes 240 independent DR (data register) instructions, and each DR instruction has 3 parameters. When DR is enabled, the preset value
is transferred to DR current value register. Data in DR may be the type with symbol or the type without symbol, and the control bit can be set by
LRK user programming software menu Operation (0)>>Module system setting(Y)...or keypad. Display and data type setting are provided below.

©)
®

—_—

-

Symbol Description

@ DR current value Range: data without symbol, 0~65535
® DR preset value data with symbol, -32768~32767

@ DR code (DRO1~DRFO)

E-48k SET
DR 5 ET

03
1)

\

U: data without symbol
S: data with symbol

Module System Set
rSet ID

Current ID: 1
Hew ID{00-93): I 1

~Remote I/0
s NO
" Master
" Slave

rSet Expand I/0

I/0 Num: [} -

[T 1/0 Rlarm

rOthers

¥ M Keep

[T € Keep

[T Back Light
[T Z set

rRS485 —_—
omn. Mode:|S/H/2 -
Baud Rate: [32400 >

DR Format Set—

* Unsigned

" Signed

rCoil Record

#None "M (N
Range: [01-10 ~| SUM=0

Cancel

DR preset value may be a constant or code of current value of another functional block. Display and editing interface of DR are shown below.

DRO1

©0O

N
[ }|

Edit Contact/Coil

w e | | DR |5ﬂ1n4 »

Select Coil Fo.
’7011 01 | (01-F0) Symool

X

- Functis

woae [ -]

Preset Valus: DEC[00000 gEx [0000
preset Type: |El x| |01

Cancel
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Menu interface DR register: DR preset value is displayed in STOP mode, and DR current value is displayed in RUN mode.

STOP RUN (DRO1 = CO1 current value)
DRO1 = CO1 DRO1 = 00009
DR02 = 00000 DR02 = 00000
DR03 = 00000 DR03 = 00000
DR04 = 00000 DR04 = 00000
s Current value of DR65~DRFO is kept in case of power failure or in the STOP mode.
% The final 40 DRs are special data registers, as listed below.
DRDO~DRE3 are special registers for parameter setting, the current value output function of which is described below.
DRC9~DRCF and DRD9~DRFO are special status registers, the current value output function of which is described below:
No. Function description
DRC9 PLSY instruction for output of current value of pulse number
DRCA ATO1 current Fahrenheit Used as general DR register when there is no
DRCB AT02 current Fahrenheit ATO1~ATO4 (4PT not connected)
DRCC AT03 current Fahrenheit
DRCD ATO04 current Fahrenheit
DRCE RTC mode5 sunrise time
DRCF RTC modeb sunset time
DRD9~DRDF Saving RTC current value Year month day week hour minute second
DREO Finally enabled M/N number M/N range selected for status memory in system setting, and the finally
enabled M/N number recorded in DREO during program running
DRE1~DRE3 Standby special status registers
DRE4 AO05 input current 0~2000 Used as general DR register when there is no AO5~A08
DRE5 A0B input current 0~2000 (4AI not connected)
DRE6 AO07 input current 0~2000
DRE7 A08 input current 0~2000
DRE8 A01 current value 0~4095 Used as general DR register when there is no A01~A02 (for AC type)
DRE9 AO02 current value 0~4095
DREA AO03 current value 0~4095 Used as general DR register when there is no A03~A04
DREB AO4 current value 0~4095 (for AC type for 12 points DC)
DREC AO05 current value 0~4095 Used as general DR register when there is no AO5~A08
DRED A06 current value 0~4095 (4AI not connected)
DREE AO07 current value 0~4095
DREF AO08 current value 0~4095
DRFO Standby special status registers
120
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Chapter 6 FBD Programming Instructions

Chapter 6 FBD Programming Instructions 121
FBD Coil 122
FBD Program Storage Space 123
Analog Coil 125
Analog input 125
Analog output 126

Coil Blocks 127
HMI graph block 128

10 Link graph block (for LRK20RD024RS type only). 129

SHIFT graph block 131

Logic Block Diagrams 132
AND logic block diagram 132

AND (EDGE) logic block diagram 132

NAND logic block diagram 133

NAND (EDGE) logic block diagram 133

OR logic block diagram 133

NOR logic block diagram 134

XOR logic block diagram 134

RS logic block diagram 134

NOT logic block diagram 135

Pulse logic block diagram 135
BOOLEAN logic block diagram 135
Functional Block Diagrams 136
Timer functional block diagram 137
General counter functional block diagram 146
High-speed counter functional block diagram (for DC type only) 152

RTC functional block diagram 155
Analog comparator functional block diagram 161

Filter functional block diagram 164
Addition and subtraction functional block diagram 166
Multiplication and division functional block diagram 167

PID functional block diagram 168
Multiplex controller (MX) functional block diagram 169

Ramp function generator (AR) functional block diagram 170

Data register (DR) functional block diagram 173
Modbus functional block diagram 174
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FBD COIL
Input Output Range
Input coil | 12 (101~10C)
Key input z 4 (201~204)
Extended input X 12 (X01~X0C)
Output coil Q Q 8 (Q01~Q08)
Extended output Y Y 12 (Y01~YOC)
Aucxiliary contact M M 127(M01~M7F)
Auxiliary contact N N 127(NO1~N7F)
HMI H 31 (HO1~H1F)
PWM P 2 (P0O1~P02)
SHIFT S 1(S01)
1/0 LINK L 8 (L01~L08)
Logic block/functional block B B 260 (B001~B260)
NC contact Hi
NO contact Lo
Not connected Nop
Analog input A 8 (A01~A08)
Analog input parameter Vv 8 (V01~V08)
Analog output AQ 4 (AQ01~AQ04)
Analog temperature input AT 4 (ATO1~ATO4)
Network input J 63 (JO1~J3F)
Network output K 63 (K01~K3F)
Network analog input NI 31 (NI01~NI1F)
Network analog output NQ 15 (NQO1~NQOF)
User can only edit and modify FBD program in LRXSW programming software, write in LRK lower computer by programming communication
cable, and check parameters of the used functional block in FBD program or the modified program. The preset value of block may be a constant
or code of another block current value. Block parameter limit is taken as the preset value in case of decoded data overflow.
122
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FBD PROGRAM STORAGE SPACE

LRK provides limited resource for FBD program:

Number of graph System memory (byte)
block B
500 10000

% The size of each block diagram B varies with its function.

% Functional block diagrams include: special functional block diagram, regulating functional block diagram and serial port communication

functional block diagram. Specific functions and quantitative limits are listed below.

Functional block diagram Quantity
Special functional block diagram Timer (T) 250
Counter (C) 250
RTC (R) 250
Analog comparator (G) 250
Filter (F) 250
Regulating functional block diagram Addition and subtraction (AS) 250
Multiplication and division (MD) 250
PID control (PI) 30
Multiplex controller (MX) 250
Ramp function generator (AR) 30
Data register (DR) 240
Network analog input (NAI) 250
Network analog output (NAQ) 250
Serial port communication functional | Modbus instruction (MU) 250
block diagram
# Each functional block uses 1 B. The available quantity depends on number of B, system memory space and number of functional blocks.
Number | System Number of functional blocks
of graph | memory
blocks B | (byte) T C R G AS | MD | PI | MX | AR | DR | MU F | NAI | NAQ
Total resource 500 10000 2 | 250 | 250 | 250
5 250 | 250 | 30 | 250 | 30 | 240 | 250 | 250 | 250 | 250
0
Timer mode 0 1 5 1
Timer mode 1~6 1 10 1
Timer mode 7~8 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 1~5 1 11 1
Comparator mode 0 1 5 1
Comparator 1 12 1
mode 1~4
AS 1 11 1
MD 1 1 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1
MU 1 12 1
Filter mode 0 1 5 1
Filter mode 1~4 1 10 1
NAI 1 1
NAQ 1 1
123
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% Logic block diagrams include AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE and BOOLEAN functions; each logic
block uses 1 B, and the available quantity is limited by number of B and system memory space.

Logic function block Number of graph blocks B System memory (byte)
AND 1 8
AND(EDGE) 1 8
NAND 1 8
NAND(EDGE) 1 8
OR 1 8
NOR 1 8
XOR 1 6
RS 1 6
NOT 1 4
PULSE 1 4
BOOLEAN 1 12
Example and resource computing
B0OO01
j BOOZ
_ 101, X01, MO1 and 102 are coil input;
HO1 and NOT are coil output;
Hi001 is normally closed (NC) input;
:?dﬂ _?m AO01 is analog input;
e ma: o.00 Commber: AQO1 is analog output;
Pre Valuel: 5.00 Pre Value: 100 B001~B006 are logic and functional
Timez: 02 block diagrams. Coil I/0 and analog
Bon4 Cor Talaes o0 1/0 do not occupy B and memory
NOT WOl
Igz Highldd BOOE
DR:01
Cur Value: 0
BiDl Pre Valne: 0
MD:01
Cuar Value: 0 walue:0.00
Pre Valuel:
Pre Value2:
walue:0.00 Pre Valuel: 10
No. Function Memory byte Number of
functional blocks
B0O1 AND (and) 8
B002 Timer T mode 7 12 T01, T02
B003 Counter C mode 1 14 Co1
B004 NOT (not) 4
B005 Multiplication and division MD 11 MDO1
B006 Data register DR 6 DRO1
B number Memory byte
Available resource 500 10000
Occupied resource 6 55
Free resource 494 9945
124
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ANALOG COIL

Analog coil includes analog input AO1~A04, extended analog input A05~A08, analog offset gain V01~V08, extended analog temperature input
AT01~ATO4 and extended analog output AQ01~AQO4. Analog value may be used as preset value of other functional blocks.

Analog input A01~A04

Expansion analog input A05~A08

Analog input count value V01~V08

Expansion temperature input AT01~ATO4

Expansion analog output AQ01~AQ04
Analog input

1706 GB 11 23

DC type body: Analog input A01~A04, value 0~999, corresponding to 0~9.99V; Extended module 4Al: Analog input A05~A08, value 0~999,
corresponding to 0~9.99V;

Extended module 4PT: Analog temperature input ATO1~ATO04, value -1000~6000, corresponding to -100.0~600.0°C; Analog offset gain V01~V08,
value range 0~999999, calculating relation: VOx=A0x* gain+ offset.

Analog input Number Range Meaning
Analog input value A01~A04 0~999 0~9.99V
Expansion analog input value A05~A08 0~999 0~9.99V
Analog input count value V01~V08 0~999999

Expansion temperature input value | ATO1~AT04 -1000~6000 -100.0~600.0°C

Example: A01=1.23, V01=A01*10-0=12.30;
B001 (AS01)=A01+V01-ATO1

Vinput *

Ainput X

~PBarameter
Parameters

l : |0.00
Input Number: RiOL hd I‘ml ﬂ Tl I v
RiDl Value: 1.23 v aionl value: 1.23 v
A1 the 12-bit value is kept in
i DRES Gain: Iln Offset: I—D
Symbol: I
Symbol: I

walue:1.23

OK I Cancell Cancel |
wol A3:01
Cur Value: 0
Pre Valuel: 0 AT %
Pre Value2: 0
Pre Valued: 0 Parameters

walue:12.30

AT nuwber: |aTg] v C

F in DRCA~DRCD

Symbol: ||
value:0.00 Cancel |

ATOL

Refer to Chapter VIII: Extended Module Instructions-Analog Extended Modules for use of extended analog input module.
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Analog output

AQ analog output instructions are used with extended analog output module 2A0.

Default output mode of AQ is voltage mode 0~10V, where 12bits value is 0~4095, and the corresponding AQ value is 0~1000.

When the output mode is set as current mode 0~20 mA, 12bits value is 0~2047, and the corresponding AQ value is 0~500.

The 12bits value of AQ is stored in register DRD4~DRD7. Output mode depends on the current value of DRDO~DRD3, as listed below.

Output register Mode register Mode DRDO~DRD3 data definition
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode, AQ output value is 0 in STOP mode
Channel 2: AQ02 DRD5 DRD1 2 1: current mode, AQ output value 0 in STOP mode
Channel 3: AQ03 DRD6 DRD2 3 2: voltage mode, AQ output value kept in STOP mode
Channel 4: AQ04 DRD7 DRD3 4 3: current mode, AQ output value kept in STOP mode
s DRDO~DRD3 value is taken as 0 when it is not 0~3, namely AQ output mode is mode 1.
# 2A0 connected to the near-end of master corresponds to output AQO1 and AQ02, and that to the far-end corresponds to output AQ03 and
AQO4.
% Refer to Chapter VIII: Extended Module Instructions-Analog Extended Modules for use of analog output module.
s When the preset value type of AQ is set as constant, value of the corresponding DR register is changed and AQ output value is modified
accordingly (AQx=DRx/4.095);
# When the preset value type of AQ is set as other parameter variable, value of DR register varies with AQ (DRx=AQx*4.095).
Example 1: AQO1 preset value as a constant.
AQ x
rParameters —————————————
I01 =001 Qo1
l :l: I AQ number: -
Mode: Il ,I
DR:D4%
Cuz Value: 3276 Voltage mode, reset value
Pre Value: 2000
when stop CRD4--A0
R output:08.00
Ai0l AQO1
Preset Value: |3275
walue:8.00 walue:8.00 Symbol: I
Cancel |
During running, 101 is not enabled, DRD4 current value is AQO1 set value 4000, and AQO1 outputs 9.77V; When 101 is enabled, AQO1 output
varies while DRD4 value is regulated.
Example 2: AQO1preset value as other parameter.
AQ X
[ Parameters
101 001 Qo1 AQ number: IAle vI
. . . Mode: m
Voltage mode, reset value
[R:-D4 when sto) CRD4--AQ
25T
aion agot Preset Value: |Qooo
. Symbol: |
Ai
#{H:8.00 8. 00 Cancel |
AQO1 output value and DRD4 vary with A01, while DRD4 output is not controlled by enabling.
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COIL BLOCKS
Output coils include Q, Y, M, N, H, L, P and S; FBD menu display is shown below:

Qo1

Nop{(Q0L)
k'h

Output contact
T~ Output coil type

Output coil graph block

H, L, P and S special functional output coils; press “OK” to enter the functional display interface.

Press the following keys at this time:

0K Enter the functional display interface when cursor is in the coil position and coil type is H, L, P or S.

- Move the cursor, input contact — output coil — output coil number

- Move the cursor, output coil number — output coil — input contact — logic/ functional displa
(when input contact is B)

Tl Change coiltype Q <> Y & M & N & H < L & P < S < Q... when cursor is in the coil position;

Change coil number when cursor is in the position of coil number;

.JLovato
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HMI GRAPH BLOCK

LRK includes 31 independent HMI instructions, and each HMI enables display of content in 16x4 characters on LCD in the form of text, figure,
coil status, preset value and current value of functional block, and current value of analog. Text displayed by HMI has types multi-language and

Chinese.

s Only the coil, functional block and analog quantity used in program are available for setting of display status, preset value and current value

in HML.

Each HMI has 2 working modes:

Mode 1, display mode, where the preset content is displayed when “SEL” is pressed on the initialization interface;
Mode 2, no-display mode, where the preset content is not displayed when “SEL” is pressed on the initialization interface, and can only be

displayed while it is enabled.
Example: MO1 controls HO1; set to display status of coil M01, preset value and current value of functional block B0OO1 (timer T01) and current
value of block B002 (counter CO1) in HO1 mode 1.
HMI/Text *
H x Iﬁ Parameter
Coil No. Mode H:l”:ls Nf Fx [ ~ Cur;e;n: value( .
H01 j Il j ext Display BOO1 On-d on delay time(unit]
’7 ’VDisplay Nol=###
T01=0020 Sec 2002 Coun
Symbol TOl=#### Sec
ﬂ ‘ COl=t#edns v
>
ﬂl w02 Znalog Display set... | oK I
L] L] [~ Display
Mobile Number Clear
@ [ Mobile Message ’V Bdd
I I Cancel |
o1 r Text
B00 & Multi Language ¢ Chinese (fixed) " Chinese (edit)
@» ﬂ -Text Input
VUSRS (D#+, -, /0123456789: ;<{=>?0ABC
e DEFGHITELNNOPQRSTUVHXYZ [VIB_"abecdefsz
Cur Valuel: 0.00 hijklmnoparstuvwxyze | >0 444448888111
SRAAETvEsaattulORARF T (9 12a139ET /W14
BT el A R T O - T e L = 3 e
LEP7y g EQ aBvE2TLvEAR¥ o= +w" J¥nRAAE
Coil output display under FBD Press “OK” to enter Press “SEL” to modify the mode
functional display
| — HMIOL HMIO1
| | Node:1 Node: 2
Mmo1d Hot | Display No Display
| I |
HMI display and key editing method are consistent with that under Ladder.
Press “SEL” for display Enable HMI display during Press “SEL” to modify the preset
when stopped running value of functional block
MO1=f#4 NO1=0n Mo1=0NW
T01=20. 003ec TO1=20.005ec T01=30.005ec
TO1=H#. #45ec T01=10.005ec T01=03.60%ec
CO1=HEAHHHE CO1=000001 C01=000002
# Refer to Chapter Ill: Programming Tool-Ladder Programming Environment-HMI/TEXT for details on editing and use of HMI function.
128

JLovato

electric



31100536

1706 GB 11 23

10 LINK GRAPH BLOCK (FOR LRK20RD024RS TYPE ONLY)
An 10 Link is composed of 8 micro-plc type LRK20RD024RS at most, where each contact is used as an independent station for running of its

logic program and all slave contacts are connected to the same master station. 10 Link ID must be continuous and be 0~7; master station ID is
0, and slave station ID begins from 1 to 7; if slave station ID is

not continuous, such as 1, 2, 4, 5, the master station will take it as there are only two slave stations 1 and 2 and communicate with slave

stations 1 and 2 only.

When each station uses L01~L08, only one can be set as mode 1: sending mode, and the other L can only be set as mode 2: receiving mode.
Sending mode: Address in W table is controlled by ID of LRK itself and cannot be changed, and status of the selected coil is put in the
corresponding W table. The correspondence of ID and W table is shown in the following table.

Receiving mode: content of the selected W table is transferred to the selected coil; if input coil | or X is selected, content of W table will not

change status of coils | and X.
Link *
— Function vod ID W table comparison
£
0. [Lo1  ¥| | & sena 0 WO01-W08
" Receive L W03-W16
MO1 a L0t 2 W17~W24
bits num: |5 8 W25-W32
L 4 W33-W40
I’ Start Coil: I - |3 5 W41~W48
Start Memory: W |log |- 6 W43-W56
7 W57~W64
Symbol:
cances |
Coil output display under Press OK to enter Press “SEL” to modify mode, coil
FBD functional display number and type and W position
i I/0 Link(l I/0 Link(l
| | Mode:1 MNum:5 Mode: 2 Num: b
moid Lot | TI03-W09 NO4=W1T
L T07-W13 Hog<Wz1
Display description Coil type Number
L01: 1/0 Link code (L0O1~L08) Input coil 101~10C/i01~i0C
MO01: enabling input (101~B260) Output coil Q01~Q08/q01~q08
Mode: 10 Link mode, 1: sending ;2: receiving Aucxiliary coil MO01~M3F/m01~m3F
Num x: sending/receiving points (1~8) Auxiliary coil NO1~N3F/n01~n3F
103...107: sending/receiving coil type Extended input X01~X0C/x01~x0C
WO09...W13: Position of sent/received data in W table Extended output Y01~Y0C/y01~y0C
JLovato 129
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Example 1: Sending mode

The set mode is 1, coil number is 5, starting coil is 103 and LRK ID is 1, status of coil 103~107 will be sent to W09~W13, as shown below.

Mode=1, Num= 5, coil=103~107, ID=1 (W09~W13)
W table position W09 w10 W11 w12 W13 W15 W16
Receiving or 4 4 4 4 4 4 4
sending coil 103 104 105 106 107 0 0

Example 2: Receiving mode

The set mode is 2, coil number is 5, starting coil is M03, W table position is W17 and not controlled by ID, content of W17~W2 will be sent to
coil M03~M07.
Mode=1, Num = 5, coil = M03~M07, W table W17~W21 I1/0 Link0?2
W table position W17 W18 W19 W20 W21 Made: 2 Hum: 5
Receiving or v v A v v -
sending coil MO03 M04 M05 M06 MOo7 HOs-A1T
MO7<W21
10 Link diagram:
+ max. 8 points /O send per stations
+  Max 7*8 (=56) points I/O received per station P
ID must set to be 0,1,2,...(max to 7) Remote VO disable
ax’
W Table
i i 9 16 ii i
% Refer to Chapter VII: Function Specification of LRK20RD024RS Type for use of 10 Link function.
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SHIFT GRAPH BLOCK

LRK includes 1 SHIFT instruction, which is for cycling and alternating output of effective status at the specified contacts.

Shift X

Function

Select 1~8: |5 v|
Start Coil: IQ vl IOJ.

Symbol: I
0K I Cancel |
Coil output display Press OK to enter Press “SEL” to modify
under FBD functional display coil number and type
— Shift0l Shift0l
1014 |
1024 so1 | Type: Q01-Q05 Type: NO3-NO05
E— Hum: 5 Mhum: 3
Display description Output contact Number
S01: SHIFT code (SO01) Output coil Qo1~Q08
101: enabling input (101~B260) Extended output Y01~YOC
102: pulse input contact (101~ B260) Auxiliary coil MO01~M3F
Type: output contact Aucxiliary coil NO1~N3F
Num: number of output contacts (1~8)
Timing diagram
Enabling 101 |
i 2 3 4 5 §F 7 9
Pulse input 02 | | | | | | | | | | | | |
Qo1 | P
Qo2
Qo3
Qo4
Q05 | |
.Lovato 131
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LOGIC BLOCK DIAGRAMS
Logic block display under FBD:

Graph block code

\_,'

5002 »\

Output contact / Next connected graph block
Logic functional block type
Press the following keys at this time:
- Move the cursor, input contact — graph block code — next connected graph
block/coil display
- Move the cursor, graph block code — input contact — logic/functional display
(when input contact is B)
Tl Move the cursor upward or downward (multiple input contacts)
# Logic block diagrams include AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE and BOOLEAN functions.
AND logic block diagram
FBD: Ladder:
r JB001 101 102 103
foif o | AF-—-—F
1024 kBo0z - -
103t 4
101 And 102 And 103
# Input contact NOP is equivalent to Hi;
s B outputs ON when all input contacts are ON.
AND (EDGE) logic block diagram
FBD: Ladder:
r 1B003 101 102 103
mf wol | L He-Ab-db- - -
1024 TL IBOOZ
103t 4
101 And 102 And 103 And D
# Input contact NOP is equivalent to Hi;
# B outputs ON in a scanning cycle when all input contacts are ON.
132 JLovato
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NAND logic block diagram

FBD: Ladder:

r 1B001 101
101 NaND | I
1024 002 S

103 :

Not (101 And 102 And 103)
# Input contact NOP is equivalent to Hi;
% B outputs ON when any input contact is OFF.

NAND (EDGE) logic block diagram

FBD: Ladder:
r 1B001 i01
101 NaMD | T D—
102 LI BBo02 i
1034 1 1|0|2 I
o
103 |

Not (101 And 102 And 103) And D
% Input contact NOP is equivalent to Hi;
# B outputs ON in a scanning cycle when all input contacts are ON and any input is OFF.

OR logic block diagram

FBD: Ladder:
r 1B001 101

1014 oR | _—
107 FB002 _1|0|z_|
103t 4 [
HE

103 I

K

101 or 102 or 103
# Input contact NOP is equivalent to Lo;
% B outputs ON when any input contact is ON.
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NOR logic block diagram

FBD: Ladder:
r JB001 101 102 103
1014 NOR | %__%__%_
_’
1024 B002
103t 4
Not (101 or 102 or 103)
# Input contact NOP is equivalent to Lo;
% B outputs ON when all input contacts are OFF.
XOR logic block diagram
FBD: Ladder: oL
B00L 101 102 E Boo1
r 1
o4 XOR | R —”———H’—T‘
1024 k002 01 102 B
L 1
-
101 XOR 102
# Input contact NOP is equivalent to Lo;
s B outputs ON when status of input contact is different.
RS logic block diagram
FBD: Ladder: Lo1
r 1B001 101 xx E|
101 s | _| |_ _____ ®
10 R pBOOZ 102 =
- B
- ©
Truth table 101 102 B001
0 0 Kept
0 1 0
1 0 1
1 1 0
% Input contact NOP is equivalent to Lo.
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NOT logic block diagram

FBD: Ladder:
r 1 BOO1 101 XX 101 E00L
1011 HOT | N Hg _____ = E
| kaol O
L i

Not 101
# Input contact NOP is equivalent to Hi.

Pulse logic block diagram

FBD: Ladder:
P 1BO01 101 XX
1o LI | = - ® -
| I L kool
L J

# Input contact NOP is equivalent to Lo;
s B output status changes when input contact status changes from OFF to ON.

BOOLEAN logic block diagram
FBD: Ladder:

NO5T 18002
1014 BL | 5 =
1024 1548 FBOOL
BOO3L 4

% Input contact NOP is equivalent to Lo.

Example of BOOLEAN function:

Input 1 M 0 5 r— 7 B x x x| Functional block code

Input 2 I 0 1 —| B L |

Input 3 I 0 2 | 1 5 A 8 |-B y 'y y | Truthtable display; connection output
put4 |B 0 0 3 L— —-

BOOLEAN truth table comparison is as follows:

Input1 Input2 Input3 Input4 Output (edit) Example Truth table display
0 0 0 0 0N 0
1 0 0 0 on 0
0 1 0 0 o 0 8
1 1 0 0 0/1 1
0 0 1 0 0N 0
1 0 1 0 on 1
0 1 1 0 on 0 A
1 1 1 0 0/1 1
0 0 0 1 0N 1
1 0 0 1 0N 0
0 1 0 1 on 1 5
1 1 0 1 0/1 0
0 0 1 1 01 1
1 0 1 1 0N 0
0 1 1 1 on 0 1
1 1 1 1 0/1 0
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FUNCTIONAL BLOCK DIAGRAMS

# Operation rule of all functional blocks in FBD mode is basically the same with that in Ladder mode.

Functional block type

"~

Graph block code
Input contact
Parameter setting \
Next connected graph block
s When the cursor is in parameter setting “Par”, press “OK” to enter the parameter display setting interface for editing and modifying the preset
value of functional blocks.
Press the following keys at this time:
- Move the cursor, input contact or parameter setting — graph block code —
next connected graph block /coil display
- Move the cursor, graph block code — input contact or parameter setting —
logic/functional display (when input contact is B)
Tl Move the cursor upward or downward (input contact, parameter setting)
0K Enter the functional block parameter display interface when cursor is in
parameter setting
% Logic block diagrams include AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE and BOOLEAN functions.
Display of functional block parameters:
Functional block B number —-"""'"'(—\ )< Function number
I
Preset value [~ Run and display the current value
Press the following keys at this time:
—or— Find the close functional block when cursor is in the position of B;
Move the cursor to the left or right when it is in the position of preset value
SEL+ tor! Find the close functional block when cursor is in the position of B
SEL+ « or — Parameter display menu 1~2 switching when B is function PI, MX or AR
Tl Move the cursor upward or downward (B <> preset value);
Modify value or number when status is edited
SEL Modify value or number when status is edited;
ESC Cancel the current editing;
Exit the parameter display interface
0K Confirm the current editing and save
136 JLovato

electric



31100536

1706 GB 11 23

TIMER FUNCTIONAL BLOCK DIAGRAM
Under FBD, 250 timers may be used at the maximum in mode 0~8 where the function is the same with that under Ladder.

# In timer mode 7 under FBD, a functional block B uses two timers T.
s When M KEEP is effective, the current values of timers TOE and TOF are kept in case of power failure.

I04

Qos

Timer editing and display:

Timer: 03
Cur Valuel: 0.00
Pre Valuel: 1.00

FBD display:
Timer Function Block * r 1 BOOL
 Function qu
Mode: m Timer number: |03— :II J_l_ I
Off-delay timer mode 1 MO]‘ e I'Q04
Part [ 4
Time Base: 0.015ec vl
Current Value: (0 Sec
Preset Value: |[01.00 Sec Parameter display:
[t BOO& T03
00,00
Cance | T =01.005ec

TIMER MODE 0 (INTERNAL COIL)
In mode 0, timer is used as internal auxiliary coil, there is no preset value and parameter display.

BOOL TO3
Enabling input - 00, 00
T =01.003ec
104 BOOS

Timer: 03

ON ON

fo4 OFF OFF OFF

T03 / Q04 OFF ON OFF ON OFF
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TIMER MODE 1 (ON-DELAY A MODE)

Timer begins timing when the control condition of timer mode 1 changes from OFF to ON, and it stops timing and the timer coil outputs ON
when the current value of timing reaches the preset value. The current value of timer and coil status are reset to 0 when the timer control

condition is OFF.

Timer Function Block =
—Function
- Ios Qo4 Mode: - Timer number: |03
; m |E| m On-delay timer mode 1
&
©o
- .y E—
.mn-d.ez :l. Time Base: 0.015ec
Timer: 03
Cur Valuel: 0.00 Current Value: Ilj Sec
Pre Valuel: 1.00
Preget Value: IOl-UO Sec
rSymbol
Cone|
Functional block diagram Parameter display
BOOS TO3) |BOOS TO3
Enabling input  — 0o, 00 a0, 00 —  Current value
Parameter setting — | T =01, 005ec T =01.005ec «  Preset value
Reset relay functioning
Variation of current value of timer imer=
_’.‘_ —p 4 Current value of timer=0
Timing relay functioning OFF ON OFF
“— t
Timer output point OFF DN OFF
t=Preset value of timer
138
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TIMER MODE 2 (ON-DELAY B MODE)

Timer mode 2 is designed with reset control. The timer begins timing when the control condition turns from OFF to ON, the current value of
timer is kept when the control condition is OFF, and output coil is ON and timing is stopped when the current value of timer reaches the preset
value. The current value of timer and coil status are reset to 0 when reset control is effective.

Ios

]
]

Timer:

Functional block diagram

=]
nm
=]
=]
m

03

MOl Cuor Valuel: 0.0
Pre Valuel: 10.0

Timer Function Block

~Function

Qo4 Mode:

Ea—

On-delay timer mode 2

Time Base:

Current Value: ID Sec
Presset Value: IOlU.U Sec

~ Symbol

Cancel |

Parameter display

r 1B005 BOOL TO3
Enabling input — | 1044 | nao.o «—  Current value
Resetinput — | M0O14 ko4 T =010.05ec ~  Preset value
Parameter setting — Farl _J1 !
Reset relay functioning Variation of current value of timer Reset relay functioning
Current value of timer-0 —{— > Current value of timer=0
OFF ON ON OFF
Timing relay functioning
> 1 [ <+ >
OFF t=1t1+2 ON OFF
Timer output point
Reset relay functioning OFF ON OFF

t=Preset value of timer
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TIMER MODE 3 (OFF-DELAY A MODE)

Timer mode 3 is designed with reset control. T output is ON but the timer does not work when the control condition turns from OFF to ON; timer
is started up for timing when the control condition turns from ON to OFF; timing is stopped, the current value is reset as 0 and T output is OFF
when the current value of timer reaches the preset value; the current value and coil status are reset to 0 when reset control is effective.

Timer Function Block *
r Function

Mode: |3 vl Timer number: |03

Off-delay timer mode 1

Time Base: IU.UlSec vl
: Current Value: ID Sec
Timer: 03

1 Cur Valuel: 0.00 Preset Valne: |01_00 Sec
Pre Valuel: 1.00

- Symbol
: [

Cancel |

Functional block diagram Parameter display
r 1B005 BOOS TO3
Enabling input — | I04] | oo, 0o —  Current value
Resetinput — | M014 ka4 T =01.005ec ~  Preset value
Parameter setting — | Pard [Tt 4

Reset relay functioning Variation of current Reset relay functioning
—p | 4— . -+—
Current value of timer=0 | value of timer Current value of timer=0

» o OFF ON OFF
Timing relay functioning

OFF
Timer output point ON |4—t —>| OFF

OFF

Reset relay functioning

t=Preset value of timer

Timing relay functioning

Timer output point

Reset relay functioning OFF | ONl OFF

t=Preset value of timer
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TIMER MODE 4(OFF-DELAY B MODE)

Timer mode 4 is designed with reset control. Timing is started and T output is ON when the control condition turns from ON to OFF; timing is
stopped, the current value is reset and T output is OFF when the current value of timer reaches the preset value; the current value of timer and
coil status are reset to 0 when reset control is effective.

Timer: 03
Cur Valuel: 0
Pre Valuel: 100

Functional block diagram

Timer Function Block

 Function

Mode: 4 -

0ff-delay timer mode 2

Time Base:

15ec - I
Current Value: [0 Sec
Presst Value: 0100 Sec

r Symbol

Cancel |

Parameter display

Enabling input -
Reset input —

Parameter setting —

r 1BO0S
104 1L |
mo] _ Haod
Parlt _f 4

BOOL TO3
nooo —  Current value
T =0100 Sec ~  Preset value

Reset relay functioning
Current value of timer=0

Timing relay functioning

Variation of current
value of timer

Reset relay functioning
_’|‘_ Current value of timer=0

OFF ON

Timer output point

OFF

OFF

ON OFF

Reset relay functioning

OFF

<+

t=Preset value of timer
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TIMER MODE 5(FLASH A MODE)

Timer mode 5 is a flash output mode without reset control. The timer begins timing when the control condition is effective; status of output coil
T is shifted when the current value of timer reaches the preset value; timing is continued when the current value is reset to 0.

Timer Function Block

~Function

Mode: |5 vl

Flash timer mode 1

104 Qo4
m BOOS m
ﬂ Time Base: IlSec vl
.Ide: 5. Current Value: ID Sec
Timer: 03 .
Cor Valuel: O Preset Value: IOlUU Sec
Pre Valuel: 3 —Symbol
Cancell
Functional block diagram Parameter display
r 1B005 BOOS TO3
Enabling input  — 104-| | 000 —  Current value
| ko4 T =0003 Nin ~  Preset value
Parameter setting — | Pard 4
Reset relay functioning Variation of current Reset relay functioning
Current value of timer=0 value of timer Current value of timer=0
Timing relay functioning
t t t t
Timer output point ‘
t=Preset value of timer
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TIMER MODE 6 (FLASH B MODE)

Timer mode 6 is a flash output mode with reset control. The timer begins timing when the control condition turns from OFF to ON, status of
output coil is shifted when the preset value is reached, and timing is continued when the current value of timer is reset to 0. In mode 6, the
control condition is not required to be kept ON, and the current value of timer and output coil are reset to 0 when reset control is effective.

Enabling input
Reset input
Parameter setting

Q04
EBOOS
5] 5]
mode - E.
Timexr: 03

Cur Valuel: 0.00
Fre Valuel: 3.33

Functional block diagram

Timer Function Block >
 Function

Mode: I vl Timer number: 03

Flash timer mode 2

Time Base: Iﬂ.ﬂlSE[ vl
Current Value: ID Sec
Preset Value: |03.33 Sec

r Symbol

Cancel |

Parameter display

r 1B00%
-1 1o L |
- P Hod | haog
- | Part 1A

BOOS TO3

T =03.335ec

no.an «—  Current value

— Preset value

Reset relay functioning |
Current value of timer=0

Timing relay functioning

Variation of current
value of timer

| Reset relay functioning
»> Current value of timer=0

Timer output point

Reset relay functioning

t=Preset value of timer
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TIMER MODE 7 (FLASH C MODE)

Timer mode 7 is a pulse output timer without reset control, which uses two timers T1 and T2. T1 begins timing and T1 outputs ON when the
control condition turns from OFF to ON; timing is stopped, the current value of T1 is kept, T1 outputs OFF and T2 is started up when the current
value of T1 reaches the preset value; timing is stopped and T2 outputs ON when the current value of T2 reaches its preset value; T1 is restarted
when the rising edge of T2 resets T1 and T2, namely the current value of T1 is reset as 0 and the current value of T2 and T2 coil are reset as 0.

Timer Function Block X
rFunction

Mode: 7 vl Timer number: |02

Flash timer mode 3

BOOS
5] |—| 5]
H H = ==
U Time Base: IU.UlSet VI IU.lSec‘. VI

.mn-d.ez 'i'. Current Value: Ilj Sec Inj Sec

Timer: 02
Cur Taluel: 0.00 Preset Value: |03.00 Sec IOOS.O Sec
Fre Valuel: 3.00
Timezr: 03 [EEL
Cur Value2: 0.0 Il
Fre Value2: 5.0

104 Qo4

Functional block diagram Parameter display
r 1B005 BOOS TOZT0S
Enabling input  — | 1044 | oo, 0 «  Current value
| UL haog t1=03. 005ec —  Preset value
Parameter setting — | Pard 12 4 1[=005. 05ec
Reset relay functioning Variation of current Reset relay functioning
Current value of timer=0 — I “ value of timer "1‘_ Current value of timer=0
Timing relay functioning
tl] t2
Timer1 output point
Timer2 output point | | I

t1=Preset value of timer1
t2=Preset value of timer2
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TIMER MODE 8

Timer mode 8 is a stopwatch mode with reset control and pause control. The timer begins timing when the control condition turns from OFF to
ON; status of output coil is shifted, the current value of timer is displayed as the preset value and timing is discontinued when the preset value is
reached; the current value of timer and output coil are reset to 0 when reset control is effective.

The current value is not updated (timing continued) when Pause input is set ON; the current value is updated (to current actual value) when
Pause input is OFF; the current value is displayed as 9999 and timing is discontinued when Pause input is ON and actual value is the preset

value.
Pause input
Enabling input
Reset input
Parameter setting
MOL

M2

Functional block diagram

Parameter display

MO03 B001 B0O1 T01
MO1 —  Current value
MO02 Qo1 T = 255sec — Preset value
Par
Timer Function Block X
 Function
Mode: ] - Timer number: IUl
Stopwatch
E0o1 01

M3

Timing relay functioning

Pause

Timer: 01
Cur Valuel: 0
Fre Valuel: 2535

Time Base: IlSec vl
Current Value: IIJ Sec
Preset Value: IDDZD Sec

~ Symbol

Cancel

Reset

Current value
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GENERAL COUNTER FUNCTIONAL BLOCK DIAGRAM
The maximum number of counters used under FBD is 250. Modes 0~6 are general counter, and modes 7~9 are high-speed counter; the counter
function is the same with that under Ladder.

m Counter editing and display:

a = FBD display:
ol LI qBom
omers 01 o] _ T |

o Ttues 2000 i 1 Hoz
parJ. J

Parameter display:

Counter Function Block x

nction BOO1 Co1
Mode: Il 'l Counter number:IUl aooooo
Counter without overtaking and without C :005000
power down retain current wvalue

Current Value: I 0
Preset Value: |005000|

Fixed Time(Sec):
Upper:

Lower:

— Symbol

Cancel |

# The following modes are described based on counting up. Counting down is counting of input rising edge from the preset value (not kept) or
the current value (kept); the current value is decreased by 1, and counting is stopped when the current value is 0; when it is reset, the current
value is equal to the preset value.

(1) Counter mode 0 (internal coil)
Used as internal auxiliary coil, counter of mode 0 does not have a reset value and parameter display.

Functional block diagram

Counter enabling input — Il 1B0O0Z
| L1

| Hio1
L 1

Counter: 02

ON ON

EN 101 QOFF OFF OFF

C02/MOl  OFF ON OFF ON OFF
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COUNTER MODE 1 (OVERFLOW NOT ALLOWED, NOT KEPT)
The current value of counter is counted up from 0, counting is stopped and output coil is ON when the preset value is reached. In case of power
failure, the current value is not kept after power-on again or RUN/STOP switching.

201

HOo1

1
g ‘E
=]
=

Counting pulse input
Counting direction input
Reset input

Parameter setting

Mode=1

Preset input

Current value

0

Counting pulse
input

Direction input

mode -
Counter: 01
Cur Value: 0
Pre Value: 20

0

Functional block diagram

Counter Function Block

X

r Fanction

power down retain

Mode: Il 'l Counter number:IUl

Counter without owvertaking and without

current wvalue

Current Value:
Breset Value:
Fixed Time (Sec):

Upper:

Lower:

I.;.
IUUEUUU

—Symbol

Cancel |

Parameter display

Z0lr 1B001

Zolt Il 4BOOL

«  Current value

—  Preset value

wotd T | woid I |

®01{ | Rz ¥o1d | Koz

Pard | Parlt »
20

0 111,221,

OFF

Reset input

Counter output

ON

OFF

A Iy B R B S A R By B AR A M A B I A R A

1100 1191191201 20) 20! 020\ 20 20!

OFF

|ON | OFF

ON

ON

OFF

# In this mode, the current value of counter is initialized to 0 (counting up) or the preset value (counting down) after power-on or RUN/STOP
switching; the current value is 0 (counting up) or the preset value (counting down) after resetting.
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COUNTER MODE 2 (OVERFLOW ALLOWED, NOT KEPT)
The current value of counter is counted up from 0; after the preset value is reached, output coil is ON, but counting of input rising edge is
continued till the current value is 65535. After power-on or RUN/STOP switching, the current value of counter is not kept.

Z01

Counter Function Block b4

—Function

Mode: |2 VI Counter nu.mber:lﬂl

Counter with overtaking and without power
down retain current value

g EF
b Current Value: Ilj
©o
= i g Bool 22 Preset Value: Iouuuzul
‘@'—_ c B Fixed Time ({Sec):
_)
.m.n-dez 2 | WIEEES
Counter: 01
:XIJ!- Cuar ;all.u:: i} Lower:
Pre Value: 20 —Sy‘mbol
cance |
Functional block diagram Parameter display
Counting pulse input = | Z01T 1B001 BO01 co1
Counting direction input  — | H01q | aooooo «  Current value
Resetinput — | X019 Koz C =000020 —  Preset value
Parameter setting — || Parl > 4
s “>”. Counter allowing overflow.
Mode=2
o e e e e e e e e e e e e e e
Preset input 20 II
A I I Ry A I A H R R R A I B A D A R R R
Current value 0119} 19) 20120} 21} 21} 20\ 20} 19} 19} 18} 18} 0 } 0 119) 19} 20} 0 | 20!
Counting pulse ==T==r=
input LA
el B
Direction input OFF ON OFF ON
Reset input OFF ON
Counter output OFF ON OFF ON | OFF |O;| OFF
# In this mode, the current value of counter increases continuously after the preset value is reached, and initialized to 0 (counting up) or the
preset value (counting down) after power-on or RUN/STOP switching. After resetting, the current value is 0 (counting up) or the preset value
(counting down).
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COUNTER MODE 3 (OVERFLOW NOT ALLOWED, KEPT)

The counter mode 3 is similar to mode 1, namely counting is stopped and output coil is ON when the current value reaches the preset value, but
the current value is kept after power-on again. If “C KEEP” is effective, the current value is kept after RUN/STOP switching.

Functional block diagram Parameter display
Counting pulse input — | Z01T 1B001 BOO1 com
Counting direction input — NUI'I I Q00000 —  Current value
Resetinput — | X014 Koz C =000020 ~  Preset value
= Parameter setting — | Farl FD 4
&
§ s “PD”: The current value is kept in case of power failure.
# Mode 3 is similar to mode 1, but the current value of the first 31 counters (CO1~C1F) is kept in case of power failure.
# If C KEEP is set, the current value is kept after RUN/STOP switching.
3 The current value is 0 (counting up) or the preset value (counting down) when resetting.
(5) COUNTER MODE 4 (OVERFLOW ALLOWED, KEPT)
Counter Function Block *
r Function
Mode: |3 ~| Counter number: |01
Counter without overtaking and with power
zo1 down retain current value
: Counter Function Block x
Current Value: 0 —Fux::tlond
o 02 Preset Value: (000020 || mode: |4 ~| Counter number: |01
B Fized Time(Sec): Counter with overtaking and with power
down retain current wvalue
E Upper:
ot e 02 Lower: Current Value: I:]
(:;: g:i:: gu - Symbal Preset Value: |00002U
I Fixed Time (Sec):
|: Upper:
Lower:
- Symbol
|
Cancel
The counter mode 4 is similar to mode 2, namely counting is continued after the current value reaches the preset value, but the current value is
kept after power failure. If C KEEP is set, the current value is kept after RUN/STOP switching.
Functional block diagram Parameter display
Counting pulse input - 01T 1B001 BO01 co1
Counting direction input  — NUl-I | Q00000 «  Current value
Resetinput — | %014 baoz € =000020 «  Preset value
Parameter setting — Part >FD 4
s “>”: Counter allowing overflow;
“PD”: The current value is kept in case of power failure.
s Mode 4 is similar to mode 2, namely counting continues after the current value reaches the preset value, but the current value of the first 31
counters (CO1~C1F) is kept after power failure.
% If C KEEP is set, the current value is kept after RUN/STOP switching.
s The current value is 0 (counting up) or the preset value (counting down) when resetting.
JLovato
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COUNTER MODE 5 (OVERFLOW ALLOWED, NOT KEPT, COMPARISON COUNTER)
The counter mode 5 is similar to mode 2, namely counting overflow is allowed, but the current value is not kept after power-on again or RUN/
STOP switching. Regardless of counting direction in mode 5, output is ON only when the current value is higher than or equal to the preset

value, and the current value is 0 after resetting, power failure or RUN/STOP switching.

201

— Function

Counter Function Block

X

Mode: |5 Yl Counter nu.mber:lﬂl

Compare counter with overtaking and
1] without power down retain current value
S Current Value: I-j
g HOol
a Preset Value: Inooozo
Fixed Time (Sec):
=
.mn-d.e: Upper:
®01 Counter: 01 o
Cuor Value: 0 .
FPre Value: 20
I Symbol
cance1
Functional block diagram Parameter display
Counting pulse input  — | Z01T 1B001 BO01 co1
Counting direction input — | N1 | Qo000 «— Current value
Resetinput — | X014 kaoz C =000020 —  Preset value
Parameter setting — | Part > A
% “C”: Comparison counter;
“>”: Counter allowing overflow.
Mode=5
___________________________________________________ =
Preset input |
20 ,
Tt TTT T T Tl T T T T T I YT T T T T T T T T
Current value 181191 19\ 20\ 20} 211 21) 20} 20} 19) 19) 18) 18} 191 19120V 0V 0 ) 0} 0!
Counting pulse —_———
input | | | | | | I: ~L_d_
__1__'__} J ’_l L |_|
Direction input OFF ON OFF ON
Reset input OFF ON
Counter output OFF ON OFF | ONl OFF
# In this mode, counting continues after the current value of counter reaches the preset value; regardless of counting direction, the current
value is 0 after resetting, and not kept after power-on again or RUN/STOP switching.
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COUNTER MODE 6 (OVERFLOW ALLOWED, KEPT, COMPARISON COUNTER)
The counter mode 6 is similar to mode 5, but the current value is kept in case of power failure; if C KEEP is set, the current value is kept after

RUN/STOP switching.

201

w

HO1

8—

~ Function

Counter Function Block

X

Mode : Iﬁ 'I Counter nu.mber:IUl

Compare counter with overtaking and with
power down retain current value

Current Value:
Ereset Value:

Fixed Time (Sec):

ID
|000020|

Upper:
a =]
mode: & Lower:
o1 Countex: 01
Cur Value: 0 Ls
ymbol
Pre Value: 20

ﬁ

Functional block diagram

Cancell

Parameter display

Counting pulse input - | Zolt _LIl qBool) |Bool Col
Counting direction input — | N014 _ [T | 000000 «— Current value
Resetinput — | X014 __ | 02 C =000020 «  Preset value
Parameter setting — | Pard C3PD 4

# “C”: Comparison counter;
“>”: Counter allowing overflow;
“PD”: The current value is kept in case of power failure.
# The current value of the first 31 counters (CO1~C1F) is kept after power failure.

% If C KEEP is effective, the current value is kept after RUN/STOP switching.

Reset input 20
TTaATTTTT T TTTrTATTrTo T T Tt T rTA T T TTT e T T T
Current value in mode 0:}:]{2:2:3: : : [ : IO:I:I:Z:Z:S’:

w01 1i1izizisl |} 11 {sieleloioie}
Counting pulse -——T——r-
UL L R L L
Power supply ON OFF ON

Reset input

Counter output
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HIGH-SPEED COUNTER FUNCTIONAL BLOCK DIAGRAM (FOR DC TYPE ONLY)
LRK with DG power supply provides two 1KHz high-speed inputs 101 and 102, and uses two counters to realize two groups of high-speed
counting. Counter modes 7~9 are high-speed counting function.

(1) High-speed counter mode 7 (proportional input counter)
In DC machine, high-speed counter mode 7 uses 101 or 102 as the maximum 1KHz high-speed input, and counting is stopped and output coil is
ON after the counting value reaches the preset value. After resetting, the current value of counter is reset to 0 and output coil is OFF.

Counter Function Block *
~Function
[0l Mode: IT 'l Counter nu.mber:IOl
. 1KHz input counter
Ina Qoz Current Value: Ilj
=]
. Preset Value: IUOSUUO
= Fixed Time {Sec):
Moae:
Counter: 01 Upper:
MD1 Cur Value: 0
Pre Value: 5000 Lower:
- Symbol
Ca.ncell
Functional block diagram Parameter display
High-speed input  — Il 1B001 Boo1 ool
Enabling input — | 103 | aooooo «—  Current value
Resetinput — | MO14 ko1 € =005000 —  Preset value
Parameter setting — | Parl 1/HZ A
# High-speed input port: 101 or 102.
Output example:
In the above example, Q01 outputs ON immediately when C01(B001) counting value reaches the preset value, and Q02 outputs ON only when
output is executed in the scanning cycle.
Preset value 3000
0 1 1 2 2 4999:4999:5000;5000 :5000:5000:5000 5000:5000; 0 0 0
Current value
Counting pulse
input 101 ON OFF
Enabling input OFF ON
103
OFF ON OFF
Reset input
Mot OFF ON OFF
Scanning cycle
152
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HIGH-SPEED COUNTER MODE 8 (1KHZ INPUT COUNTER)
In high-speed counter mode 8, 101 or 102 is used as the maximum 1KHz high-speed input port. Output coil is ON if the number of rising edges
counted in the set time interval is more than or equal to the ON preset value; on the contrary, output coil is OFF if the counted number of rising
edge is less than the OFF preset value; the output status is kept under other conditions.

Functional block diagram

1KHz input compare counter

Counter Function Block *
~Function
Mode: |8 +| Counter number: |01

Current Value:

Preset Value: 005000

Fixed Time(Sec): IIJIJ.l'J

Upper:

Lower: |3|

— Symbol

Parameter display

High-speed input — | I0LlT 1B001 BOO1 co1
Enablinginput — | 103 _ T | T =00.105e¢ «  Time preset value
| | koz CT=000005 —  ON preset value
Parameter setting — | Parl 2/H7 4 Cl=000003 < OFF preset value
# High-speed input port: 101 or 102.
Mode=8
Time interval =0 1S 0.1s 01s | O01Is | Ols 0.1s
ON preset value =5 3 5 o o 3 £
OFF preset value 3

High-speed counter pulse inp

Counter 0

utput OFF O

-

OFF

.JLovato

_electric

153



31100536

1706 GB 11 23

HIGH-SPEED COUNTER MODE 9 (1KHZ INPUT AB PHASE COUNTER)

Mode 9 is AB-phase high-speed counting function for counting of two lines of pulse with consistent periodic pulse width and phase difference of
90°, which uses the same editing method with general high-speed counting but has different parameters.
In DC machine, high-speed counter mode 9 enables high-speed input counting of the maximum 1KHz AB phases of 101 (A) ahead of 102 (B); the
current value of counter is (0~999999), output coil is ON when the counting value reaches the preset value; the current value of counter is reset

to 0 and output coil is OFF after resetting.

As a special coil, the coil M3A indicates the counting direction of AB phase counter; M3A is set OFF when phase A is ahead of phase B, or set

ON when phase A is behind phase B.

Counter Function Block *
— Function
Mode: IS 'l Counter nu.mber:IUl
AB phrase counter
103
Q01
BOO1 Current Value: ID
Preset Value: |005000|
c Fixed Time(Sec):
- g Upper:
Counter: 01 Lower:
Cur Value: 0
Pre Value: 5000 e
Cancell
Functional block diagram Parameter display
High-speed input  — I0lT 1B001 BOO1 col
Enabling input  — 103 | 0aoooo «—  Current value
Resetinput — | M01{ | paol £ =005000 ~  Preset value
Parameter setting — | Part 1/HZ A
3 High-speed input port: 101 (A) and 102 (B).
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RTC FUNCTIONAL BLOCK DIAGRAM

The maximum number of RTC functional blocks used under FBD is 250. RTC works in modes 0~5, and its function is the same with that under
Ladder.

RTC MODE 0 (INTERNAL COIL)

RTC of mode 0 is used as internal coil, which does not have preset value and parameter display.

Functional block diagram

r 1BODZ2
Enabling input - | I01{ I L |
| L kKot
L E J
101 BE002 Q01
EN 01 OFF ON OFF ON OFF
B002 (RO1) / Q01 OFF ON OFF ON OFF
.JLovato 155
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RTC MODE 1 (DAY MODE)
RTC mode 1 is for setting the daily ON/OFF time of each week.
In the following example (1), effective time of each week is set as MO (Monday) 8:00 to FR (Friday) 17:00, namely coil BO02 (R01) outputs ON
from 8:00 to 17:00 in Monday to Friday, and outputs OFF at other times.

Example 1:
RTC Function Block X
01 BOOZ — Fanection
= Mode: |1 'I RTC number: |01
Every day action mode
.mn-d.E: :'l.
BRIC: 01 Week (On—Off) = I vI__ | vI
. eek ( ) MO =|FR
Om = 0B:00 Current Value: Ilcl:ljﬁ
OEE: 17:00
Preset wvalue: Ig i Ig
{Hour:Minute) o
Il'T| 8 IU Qff
~ Symbol
Cancell
Functional block diagram Parameter display
r qBO02 BOOZ RO1
Enabling input - 01 @ | We 09: 28 ~  Current value
| TLIL Rao1 oW MO 0F:00 «— ON preset value
Parameter setting — | Par+ DD 4 OFF FR 17:00 —  OFF preset value
# The displayed current time is week- hour- minute.
s The displayed ON/OFF preset value is week- hour- minute.
Week Mon. Tue. Wed. Fri.
Time 200 17:00 800 T1/00 800 1700 8:00 17:00
Enabling 1 1 1 1 i F
output L LT 1 1
Example 2:
Week Mon. Tue. Wed Fri. Sat.
BOOZ RO1 Time &00 1700 §00 1700 &00 1700 200 1700 800
ON TU 17:00 Enabling | P
OFF 5S4 08:00 |_ —l
output
156
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RTC MODE 2 (WEEK MODE)

RTC mode 2 is for setting ON/OFF time of coil R in a week. In the following example (1), coil BO02 (R01) outputs ON from TU (Tuesday) 8:00 to

SA (Saturday) 17:00, and outputs OFF at other times.

Example 1:
RTC Function Block *
—Function
o Mode: |2 vl RIC number:lﬂl
I0l1 = BOO2 = Qo1 ) I .
H H D?2177222 x+2 £ 82
.mn-d.e' 2.
BTC. 01 Week (On-Off) = |IU j -->|sn j
IO —> JA
Cm : 0B:00 Current Value: |15:43
QEE: 17:00
Breset \lfalue: Ig - IU on
{Hour:Minute)
Il? g IEI Qff
— Symbol
conce
Functional block diagram Parameter display
r qB002 BOOZ R01
Enabling input = | 101 ® | We 09:48 —  Current value
| 1 kot ON  TU 08:00 «— ON preset value
Parameter setting — | Pard Ww 4 OFF 54 17:00 «~  OFF preset value
s The displayed current time is week- hour- minute.
# The displayed ON/OFF preset value is week- hour- minute.
Week Mon. Tue. Fri. Sat. Sun.
Time 800 17:00 800 1700 8:00 1700 &00 1700 &0O0 17:00
i i i L | i i i
Enabling | | P i § §
| E E i i | ;
output
Example 2:
Week Mon Tue. Sat. Sun.
BO02 ror] M 200 17:00 500  17:00 200 17:00 800 17:00
Enabling : : : : ' : : :
ON SA 17:00 i i i i : i i i
OFF TO 08:00 A . i : ' " . A
output | |
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RTC MODE 3 (YEAR-MONTH-DAY MODE)
RTC mode 3 uses the set year-month-day to control status of coil R. In example 1, coil outputs ON from February 17, 2009 to November

11, 2010.

When the year setting is 00-00 in RTC mode3, a special mode is used to enable RTC from the beginning month and day to the end month and
day of each year, as shown in example 3.

Example 1:
RTC Function Block X
— Function
Mode: |3 vI RTC number: IUl
101 Qo1 interval month action mode
n = Year (On->0£f) |ng __>|lU
[H:: E;_E_” Current Value: Izl.ll.zé
OEE£: 10.11.11 Preset value: |2— . ITOn
(Month.Day)
Ill . Ill Qff
— Symbol
cance]
Functional block diagram Parameter display
r qBO02 BOOZ RO1
Enabling input - | T014 @ | 10.01.13 —  Current value
| kol oW 09.02.17 —  ON preset value
Parameter setting — | Pard MD 4 OFF 10.11.11 —  OFF preset value
% The displayed current time is year- month-day.
% The displayed ON/OFF preset value is year- month-day.
Year/month/day 2009/02/17 2010/11/11
Time 0:.00 0:00
Enable
ON
output OFF OFF
Example 2:
Year/month/day 2008/02/17 2010/11/11
Time . .
BO0Z ROL 0:00 0:00
oM 10.11.11 Enable
OFF 09.02.17
output
Example 3:
Year/month/day
Time 2012/10/11 2012711711 2013/10/11 2013 /11711
0:00 0:00 0:0 0:00
BOOZ RO1
Enable
0N 00.10.11
OFF 00.11.11 output
158
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RTC MODE 4 (30S COMPENSATION)

RTC mode 4 is a 30s compensation mode, which uses the set week, hour, minute and second for operation of the current value of RTC and

correction of RTC error.

Qo1

Example 1:
I01 BOOZ2
n : l :
Soode: 4™
RIC: 01
Om gA
08:00:20

Functional block diagram

RTC Function Block »

—Function

Mode: |4 'I RTC number: ICIl

30s modify mode

Week(On) : SR 0w

Current Value: I_LS:SEI:Sl
Preset Value: Ig . Ig
{Hour:Min:Sec)

: |20|

— Symbol

Cance 1|

Parameter display

Enabling input  —

Parameter setting —

r 1B00Z2
0 & |

| 1 Hol
Farl 305 4

BODZ

We 10:

O

oA 0s:

R01
48:40 «—  Current time

00: 20 ~ Compensatio preset value

# The displayed current time is week-hour-minute-second.
# The displayed compensation preset value is week-hour-minute-second.

Week Sat.
Time 200 20020
Enabling
OFF O OFF
output

s When RTC time is 8:00:20, the current time returns to 8:00:00 for continuous timing, and coil outputs ON. When RTC time reaches 8:00:20
again, coil outputs OFF and RTC continues timing. So, the duration when coil outputs ON is 21s.

Example 2: Corrected second >= 30s

Week
Time
BOOZ R01
Enabling
oM
A 08:00:40 output

Sat.

2:00:40
I

s RO1 outputs ON when the current value of RTC is 8:00:40, and outputs OFF when RTC time changes to 8:01:00. The duration when outputs

ON is a scanning cycle only.
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RTC MODE 5 (ASTRONOMICAL CLOCK)
RTC mode 5 is the astronomical clock mode that uses the set longitude and latitude and offset time to control output of RTC coil. The display
form and parameter meaning of RTC mode 5 and programming interface under Ladder are provided in the following diagram and table.

RTC Function Block X
~Fanction
Mode: |5 vI RIC nurber: IUl
Sunset mode
&
s w1 BOOL Q1 E/m:E W
© =] =]
= longitude: IlSU (0~180)
s/N: 5 N
5] .= latitude: |30 {0~90)
RIC: 01 * 2z O +
E:130 - L I— .
Heag Qffset time(min): |30 {0~59)
—:a0 — Symbol
cance]
After the corresponding parameter, E/W (east/west longitude) and longitude value, S/N (south/north latitude) and latitude value are set, the
functional block R will work out the sunrise time and sunset time in the set place in the current season and enable the setting of forward (-) or
backward (+) offset time (0~59min) of sunrise/sunset time by setting the offset direction, and coil R will output ON from sunrise to sunset and
output OFF at other times.
s Sunrise/sunset time is computed based on the current value of RTC, and RO1 is set ON from sunrise to sunset.
s DRCE and DRCF are special registers where longitude and latitude based sunrise, sunset and time are stored.
160
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ANALOG COMPARATOR FUNCTIONAL BLOCK DIAGRAM

The maximum number of analog comparator functional blocks used under FBD is 250. Analog comparator works in modes 0~7, and its function

is the same with that under Ladder.

ANALOG COMPARATOR MODE 0 (INTERNAL COIL)
Analog comparator of mode 0 is used as internal auxiliary coil, which does not have preset value and parameter display.

Functional block diagram

Enabling input — | MOl 1B003
| L1

| Fro1
L o J

| | E003 ¥01
B

EN MOI QFF OFF OFF

BOO3 (RO /Y01 (yRF ON OFF ON OFF
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ANALOG COMPARATOR MODE 1~7

The set parameters of analog comparator include analog input Ax, analog input Ay and comparison reference value. The relations are as follows:
Comparator mode 1: (Ay- comparison reference value) <Axs(Ay+ comparison reference value), output ON; Comparator mode 2: Ax<Ay,

output ON;

Comparator mode 3: Ax=Ay, output ON;

Comparator mode 4: comparison reference value=Ax, output ON; Comparator mode 5: comparison reference value<Ax, output ON; Comparator
mode 6: comparison reference value=Ax, output ON; Comparator mode 7: comparison reference value=Ax, output ON.

Example of program setting interface:

Analog Function Block x
—Fanction
Mode: Il vl Analog number:lﬂl
Mol {Ay-Bef.)<=RAx<=(Ay+Ref.)

Current Value: ID v I':' Ay

Constant: [00.00 g, Iun.oo ay

=] =]
!H Breset Value: |02.50| Bef
=H

=]
mode: 1 — Symbol
Analog: 01 I

: E
EFI

=]

5}

walue:0.00

Ri0S Cor Valuel: 0.00
Cor Value2: 0.00
Bef Value: Z2.50

Cancel |

=

wvalue:0.00
Functional block diagram Parameter display
Enabling input = | MOl 1B003 BOO3 301
| &~F | A= AOL W ~  Ax preset value
| Laxf Fro1 by= ADG W — Ay preset value
Parameter setting — Pard At 4 G =02, 50V « Comparison reference value

B003 (GO1) outputs ON when A01 value is in the range (A05-2.50)~ (A05+2.50).
The current values of Ax and Ay are displayed in the RUN mode.

Comparator mode 2

Functional block diagram Parameter display
Enabling input - | MOl 1B003 BOOS 501
| &x | hy= ADL W —  Ax preset value
| <ay Fro1 hy= AOE ¥ Ay preset value
Parameter setting — F‘arJ' 4 G =02, L0V « Comparison reference value

B003 (GO1) outputs ON when A01 value is not more than A05 value.
The current values of Ax and Ay are displayed in the RUN mode.

Comparator mode 3

Functional block diagram Parameter display
Enabling input - MolT 1B003 BOO3 G0l
| &x | he= AOL ¥ —  Ax preset value
| 28 FrO1 by= ADG W — Ay preset value
Parameter setting — | Part 4 G =02, 50V «  Comparison reference value

B003 (GO1) outputs ON when A01 value is not less than AQ5 value.
The current values of Ax and Ay are displayed in the RUN mode.
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Comparator mode 4
Functional block diagram

Parameter display

Enabling input - § NO1t 1B003 EO0O3 GO1
| Ref | Ax= AD1 W —  Ax preset value
| 2ax o1
Parameter setting — | Parl 4 G =02, 50V —  Comparison reference value
B003 (GO1) outputs ON when A01 value is not more than 2.50.
The current value of Ax is displayed in the RUN mode.
Comparator mode 5
Functional block diagram Parameter display
Enabling input — | MOl 1BO03 BOOZ ;01
| Ref | Ax= A01 W ~  Axpreset value
| fax Fro1
Parameter setting — Pard 4 G =02 50V «  Comparison reference value
B003 (G01) outputs ON when A01 value is not less than 2.50.
The current value of Ax is displayed in the RUN mode.
Comparator mode 6
Functional block diagram Parameter display
Enabling input  — | MOLT 1B003| |BOO3 G0l
| Ref | by= A01 W ~  Ax preset value
| =ax Fol
Parameter setting — | Part 4 G =02, 50V «  Comparison reference value
B003 (GO1) outputs ON when A01 value is equal to 2.50.
The current value of Ax is displayed in the RUN mode.
Comparator mode 7
Functional block diagram Parameter display
Enabling input — § NO1t 1B003 BOOZ G01
| Ref | Ax= A01 W ~  Axpreset value
| <>ax Fro1
Parameter setting — Pard 4 G =02 50V «  Comparison reference value
B003 (GO1) outputs ON when A01 value is not 2.50.
The current value of Ax is displayed in the RUN mode.
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FILTER FUNCTIONAL BLOCK DIAGRAM
The maximum number of filter functional blocks used under FBD is 250. Filter works in mode 0~4 and its function is the same as under Ladder.

FILTER MODE 1: ANALOG FILTER

Function description: Analog filter function is started after parameters are configured and status of the enabled coil turns from 0 to 1. This
function enables filtering of Ax analog value based on the selected sampling mode, and the filtered value is the current value of coil F.
Output: The analog value of input Ax is calculated based on the current number of samples Sn.

fiter function Block x Functional block diagram
woae: [ <] Filter number: [ o
Filter mode Enabling input  — | MO1 B0O0O3
- Sn
sempte: [7acare =] Ax
Cuzzenz |0 i Parameter settin
g - | Par
value:0.00 Eresec: |0 o
Symbol
I |
Cancel
Software filter mode:
(Mode 1): Data is updated in each scanning cycle, and the recent 5 AD values (maximum and minimum values removed) is averaged.
(Mode 2): Data is updated every 5 scanning cycles. The average values of mode 1 are further averaged after statistics for 5 times.
(Mode 3): Data is updated every 25 scanning cycles. The maximum and minimum averages of the values obtained in mode 2 are used after
statistics for 5 times.
1 2 3 4 5 6 7 8 9 10 11
, Y Y Y Y Y v vy
Data memory update time —— 0 @) (o) @ & ® DHEOM@ ——--
(1) (2) ==== (3
Example: Data 1=161, data 2=120, data 3=154, data 4=160, data 5=190, data 6=169, data 7=110, data 8=121, data
9=150, data 10=198, data 11=199.
Mode 1:
@ Updated data = (161 + 154 + 160) / 3 = 158 - filter (1, 2, 3, 4, 5) Maximum value 190 and minimum value 120 will be deleted.
@ Updated data = (154 + 160 + 169) / 3 = 161- filter (2, 3, 4, 5, 6)
Maximum value 190 and minimum value 120 will be deleted.
® Updated data =(154 + 160 + 169) / 3 = 161- filter (3, 4, 5, 6, 7) Maximum value 190 and minimum value 110 will be deleted.
@ Updated data=(121 + 150 + 198) / 3 = 156 - filter (7, 8, 9, 10, 11) Maximum value 199 and minimum value 110 will be deleted.
Mode 2:
The 5 data values of mode 1 are averaged. (D +@+® +® +®) /5
Mode 3:
Among the 5 data values obtained after 5 operations of mode 2, the maximum value and minimum value are taken, and then the two values are
averaged.
This mode is effective in filtering ripple or ripple noise.
(Maximum value + minimum value) / 2 (wherein, the maximum and minimum value range is (1)(2)(3)(4)(5)).
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FILTER MODE 2: AVERAGE VALUE
The enabling coil is set ON to enable the average function, which is used to calculate the average value of analog inputs in the set time period.

Filter Function Block X
[ Function:

Mode: [2 - Filter number: |01

Average mode

Source sn

Timebase [1SEC <
Cur s 0 Current: |0 ©
Pre Value: 10
Fre Value: 0 Preser: |10 o
Symbol
walue:0.00 "I ‘

e

After the enabling coil is set ON, the average value of analog inputs in the set time period is calculated based on the configured parameters and
updated to the current value of functional block, and meanwhile, output coil is set ON.

Timing diagram (for example)

0 N /”“‘“\\J'\\
'
NS : Y i 74
; Lo : —
i { | | o
e | | | P
. EEEEEE
| . ] —
PR N N O S
1 3 4 5 1 T 8 1 2
Sn=3 Sn=8
Bilee St=10s

FILTER MODE 3: MAXIMUM VALUE
The maximum value function is enabled and status of output coil and enabling coil is consistent after the enabling coil is set ON, and the
function is disabled and status of output coil and enabling coil is consistent after the enabling coil is set OFF. While the enabling coil is ON, the
current value of block F is recorded as the maximum value of analog input Ax.

Q01

BOO1
= .
mode: 3

Filter:01

Cur Value:
Bre Value: 0

e

FILTER MODE 4: MINIMUM VALUE

The minimum value function is enabled and status of output coil and enabling coil is consistent after the enabling coil is set ON, and the function
is disabled and status of output coil and enabling coil is consistent after the enabling coil is set OFF. While the enabling coil is ON, the current
value of block F is recorded as the minimum value of analog input Ax.
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ADDITION AND SUBTRACTION FUNCTIONAL BLOCK DIAGRAM
The maximum number of addition and subtraction functional blocks used under FBD is 250. The function is the same as under Ladder.

Computing formula: AS=V1+V2-V3

Operand V1~V3 may be a constant or code of current value of another functional block. Output coil is set ON in case of AS result overflow.

Example:
AQO1 = ASO1 = 100 + A01 - V02
&
= AS Function Block ™
; 101 —Function: AS=V1+V2-V3
~ BOO1
H B = B LS number: IUl
Current Value: ||j
: - 5]
== ?:i;ufli.faluez o Fresse iz 100
o3 e
Pre Valued: 0O
wvalue:0.00 Preset V3: IU
vz
wvalue:0.00
~ SYMBOL
walue=:0.00
OK I Cancel
Functional block diagram
Enabling input - r qBo01
o] + |
| &+ Pl
Parameter setting — | Pgprd AS |
Parameter display
STOP RUN
BOO1 A501 BOO1 00404  AS01| <  AS output value
Preset value V1 — Vi= 00100 ¥i= 00100 — V1 current value
Presetvalue V2 — | V2= A0l Vi= 00424 — V2 current value
Presetvalue V3 — || ¥W3= W02 Vi= 00120 — V31 current value
The range of AS output value and V1~V3 current value is -32768~32767.
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MULTIPLICATION AND DIVISION FUNCTIONAL BLOCK DIAGRAM

The maximum number of multiplication and division functional blocks used under FBD is 250. The function is the same as under Ladder.

Computing formula: MD=V1*V2/V3

Operand V1~V3 may be a constant or code of current value of another functional block. Output coil is set ON in case of MD result overflow or

V3=0.

Example:
AQO02 = MDO1 = AT01*15/100

‘D: o1 B
Cur Value: 0
FPre Valuel: 1
Pre Value2: 15
Pre Valued: 100

walue:0.00

Functional block diagram

MOz

walue:0.00

Enabling input — r 1BO0OZ
102 #+ |
| & oz
Parameter setting - | porl ¥p A
Parameter display
STOP
BOOZ

Presetvalue V1 — | ¥1= ATO1
Presetvalue V2 — | V2= 00015
Presetvalue V3 — | V3= 00100

Mool

BOOZ
V1=
Vi=
Via=

MD Function Block *
—Function: MD=V1*WV2;V3
MD number: IDl
Current Value: IIJ
Preset Vl: I_]_
Preset V2: |15
Preset V3a: Imol
— SYMBOL
OK I Cancel
RUN
00184 MDO1§ < MD output value
01227 — V1 current value
noo1LE — V2 current value
no1aon — V31 current value

The range of MD output value and V1~V3 current value is -32768~32767.
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PID FUNCTIONAL BLOCK DIAGRAM
The maximum number of analog comparator functional blocks used under FBD is 30. The function is the same as under Ladder.

PID computing formula:

EV, = S8V - PV, PI: PID current value (-32768~32767)
T SV: target value (-32768~32767)
APT = *’fp{[f = BV, )+ 7 £V, + D,,} PV: measured value (-32768~32767)
! TS: sampling time (1~32767 * 0.01s)
D, = _;&(2,%_[ - PV, - PV,_,) KP: proportional gain (1~32767%)
s Tl: integral time (1~32767 * 0.1s)
PI =Y API TD: differential time (1~32767 * 0.01s)

PID parameters may be a constant or code of current value of another functional block. Error coil is set as 1 and PID function is not executed
when TS or KP is 0.

Example:
PID Function Block e
rFanction:
PID number: IUl
M3 -
03 Current Value: I'J
n sy. |800
FV: IU
2in2 agoa
l Ts: IEUU
Al g, m
1D: 01
Cur Value: 0 Kp: 100
walue:0.00 TargetValue: 800 walue:0.00
TestValue:0 Ti: 1a0
SampTime: 200
PropGain: 100
InteTime:-100 Id: 100
DiffTime:110
— Symbol
0K I Cancel |
Functional block diagram
Enabling input — r qBO05
103 *- |
| & P03
Parameter setting — Part PID
Parameter display
STOP RUN
Ploutputvalue — JB0OOS 00738 PIOL EO0O3 FIM
Target value SV — SyY= 00200 Ep= 00100 « Proportional gain Kp
Measured value PV — | P¥= (0770 Ti= 0010, 05ec < Integral time Ti
Sampling time Ts  — Ts= 002, 0085ec 1 Td= 001.105e= 2§ <« Differential time Td

3 Pl output value is displayed only during running;

# The code A02 is displayed when stopped and the current value of A02 is displayed during running; the measured value PV is preset, such as
PV=00770;

# Press “SEL++—", to switch parameter display 1 and 2;

% Refer to Chapter IV: Ladder Programming Instructions-PID Functional Block Instructions for details on PID.
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MULTIPLEX CONTROLLER (MX) FUNCTIONAL BLOCK DIAGRAM
The maximum number of multiplex controller functional blocks used under FBD is 30. The function is the same as under Ladder.

When MX is enabled, status of S1 and S2 is input as per setting, output value of MX is one of the preset parameters V0~V3, and coil outputs
ON; when MX is disabled, MX output is 0 and coil outputs OFF.

Operand V1~V3 may be a constant or code of other data type.

The relation between selection control bit and MX current value is shown in the following table.

Control condition MX output MX output
coil value
MX disabled 0 MX =0
MX $1=0,52=0 1 MX = V0
enabled | g1-0 52 = 1 1 MX = Vi
$1=1,82=0 1 MX = V2
S1=1,82=1 1 MX = V3
Example:
MX Function Block x
Ioa
rFunction:
? ME number: IUl
Current Value: Ilj
wo3 BO04
a u Mn4 Breset VO: 100
7 Preset V1: 500
=
- Preset V2: W
W04 -
Preset V3:
m e [
Cur Value: 0 r Symbol
4 Pre Valued: 100
Ai03 Pre Valuel: 500
Fre ValueZ: 1000
H Pre Valued: 111 Cancel
walue:0.00 wvalue:0.00 -

Functional block diagram

1

Enabling input 103t 1BO04
Selection input S1 — NUS'I — |
Selection input 2 — N04'| A H,[g.g

Parameter setting — | Pard Mx 4

Parameter display
STOP RUN
MX output value  — |B0OO4 00100 NX01 BOO4 Nx01
Preset parameter VO — | W(0= (00100 V= 01000 — Preset parameter V2
Preset parameter V1 — | ¥1= 00500 V3= 00111 —  Preset parameter V3
1 2

# MX output value is displayed only during running;

s The code A03 is displayed when stopped and the current value of A03 is displayed during running; the parameter V3 is preset, such as
V3=00111

% Press “SEL+<—", to switch parameter display 1 and 2;

s The range of MX output value and current value of preset parameters V0~V3 is -32768~32767.
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RAMP FUNCTION GENERATOR (AR) FUNCTIONAL BLOCK DIAGRAM

The maximum number of AR functional blocks used under FBD is 30. The function of AR mode 1 and mode 2 is the same as under Ladder.

AR MODE 1

Function description:

After AR is enabled, the current level is kept at “Start/Stop offset+ offset” for
100ms, and then changed to the set level at the set stepping rate. If the stop coil
is enabled, AR level is gradually decreased from the current level to “Start/Stop
offset+ offset” at the set stepping rate and kept at this level for 100ms, then the
current level is offset B, making AR current value 0, when AR instruction ends.

AR current value = (AR current level — of fset B)/gain A

AR current value (AR: 0~32767)

Level 1 (Levi1: -10000~20000)

Level 2 (LevI2: -10000~20000)

Maximum level (MaxL:-10000~20000)

Start/Stop offset (StSp: 0~20000)

Stepping rate (Rate: 1~10000/s)

Gain (A: 0~10.00)

Offset (B: -10000~10000)

The preset parameters may be a constant or code of other data type; output coil is set ON when gain A is 0.

Level selection coil Sel Level selection rule Sel = 0: Levl1 as the target level
Sel = 1: LevI2 as the target level
# MaxL is taken as the preset value of target level if the target level is higher
than the maximum level.
Stop coil St When the stop coil is set ON (not kept), AR is stopped, decreased gradually
from the current level to “Start/Stop offset+ offset” and kept at the level for
100ms, then the current level is offset B, leading to the current value 0, when
AR instruction is ended.
AR mode 1 timing diagram
En |_ I
el |
s ||
Magl - — b —— - — - e S T
Levele {——F————— - o i e
Levell 1 ——F —— ~ TTTEN T T T T T T -
StoptB o — - -k -- ---q--
B - -— -—
100ms 100t 100ms
AR Function Block x
rFunction:
Mode: m AR number: IDJ.—
108 Current Value: I-:.
= BOOS =
HOS Levell: I.-mun
E Level2: IBDDD—
wOS MaxL: |1-Jna-:|
StSp: Imi
111:|:|:l =] Rate: |[1p
Cur Value: 0 ain: I i
oe Levell:5000 € 1-00
LevelZ2:8000 5 I i
MaxL:10000 Ossaer: 2]|
3t3p:-500 - Symbol
Rate:10
Gain:-1.00
Off=et:20
cane |
Functional block diagram
Enabling input — quT 1B005
Selection input Sel  — NOS-I .I—L |
Stop input St — NOE‘I" A I‘HOS
Parameter setting — Parl AR J
Parameter display
STOP RUN
AR output value - [BO0S 00R2E  ARODL S = 00500 ARO1| <  Preset StSp
Presetlevel L1 — | L1= 05000 E = 00010 «~  Preset rate
Preset level L2 — | LZ= 08000 A= 01.00 ~  Preset gain
Preset maximum value — f§ ML= 10000 1 B = 00020 20 < Preset offset
s AR output value is displayed only during running;
% Press “SEL+<—" for switching of parameter display 1 and 2.
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AR MODE 2
Function description:

In ARO2, the current output level is decided by level selection ports Sel1 and
Sel2, and the fixed variation Rate by parameters MaxL and Ta. After AR is
enabled, AR output will change from 0 to the current output level at the Rate.
Afterwards, AR output will change to the target level at the fixed rate as per
variation of selection ports Sel1 and Sel2. After AR is OFF, AR output will turn
from the current level to 0 immediately.

User-defined rate: Kate =

MaxlL

. AR mode 2 is detailed below:

AR current value (AR:0~32767)

Level 0 (Levle0:0~32767)

Level 1 (Levle0:0~32767)

Level 2 (Levle0:0~32767)

Level 3 (Levle0:0~32767)

Level upper limit (MaxL:0~32767)

Acceleration time Ta: 0~3276.7

Level selection coil Sel

Level selection rule

Sel = 0: Levl1 as the target level
Sel = 1: LevI2 as the target level

s MaxL is taken as the preset value of target level if the target level is higher
than the maximum level.

Stop coil St

When the stop coil is set ON (not kept), AR is stopped, decreased gradually
from the current level to “Start/Stop offset+ offset” and kept at the level for
100ms, then the current level is offset B, leading to the current value 0, when
AR instruction is ended.

AR mode 1 timing diagram

Sell $10,S2 0: target level = Level 0;
Sel2 510,52 1: target level = Level 1;
$11,S2 0: target level = Level 2;
$11,S2 1: target level = Level 3;

MaxL MaxL is taken as the target level if the selected level is higher
than the maximum level.
Ta Quotient of MaxL/Ta rate as the rate of variation to target level

AR mode 2 timing diagram

En

51

T1

Rate = MaxL/Ta;  T1=

T2

Level0*Ta/MaxIL;

T3= (Level1-Level2)*Ta/MaxL;

=]
mode: £

ER:OL

Cur Value: 0
Lewel0: 1000
Lewvell: 2000
Lewal?: 2000
Lewel?: 4000
MaxL: 4000
Ta:d.0

T4

T2= (Level1-Level0)*Ta/MaxL;
T4= (Level3-Level2)*Ta/MaxL;

AR Function Block

r Function:

Mode: m IR number: [o1
Current Value: |0

Lewell: IJ.'J'II'J—
Levell: |2-]-]-17
Levell2: IF
Level3d: Im—
MaxL: |4333—
Ta: Mi

r Symbol

Cancel
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Example:

FBD display Parameter display Program display
Iolt 1B001 LU
Nop] /% |
Nopl &» HiOL AR
Enabling input I0lT 18001 ParJ' AR 4
Selection input 1 Nup'l At |
Selection input 2 NDp‘l A I‘NUl SEL+ —/— :;d;l 2
Parameter setting Parl g 4 BOOL AROL :‘::3“;3000
_ Lewvel 1: 2000
L3= 04000 Lewvel2: 9000
ML: 04000 Lewveld: 4000
MaxL: 4000
Ta= 0004.0 z Ta:d.0
# AR output value is only displayed during running.
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DATA REGISTER (DR) FUNCTIONAL BLOCK DIAGRAM
The maximum number of DR functional blocks used under FBD is 240. The function is the same as under Ladder.

When DR is enabled, the preset value is transferred to DR current value register, and coil B outputs ON; when DR is disabled, the current value

is kept and coil B outputs OFF.

Data in DR may be the type with symbol or the type without symbol, and the control bit can be set by LRK
user programming software menu Operation (0)>>Module system setting(D)...or keypad.

s The current value of DR65~DRFO is kept when stopped and in case of power failure;
# The final 40 DRs are special data registers, as defined in Chapter Ill: Programming Tool- DR Setting.

Example:

When 101 is set ON, A05 is transferred to BO03 as the preset value V2 after BO02 computation;
When 102 is set ON, B003 outputs to block BOO1 the preset value V2, namely the computed value of analog input A05; when 102 is set OFF, BO03

outputs 0 to B0OT.

Ri05

walue:-3._ 96

HD:-01

Cur Value: 39
Pre Valuel: 33€
Fre ValueZ: 1
Pre Walued: 10

Functional block diagram

Qo1

DR:01

M: 01
Cur Value: 3%
Fre Valuel: 0O
Pre Valuel: 39
Fre Valued: 0
FPre Valued: 0

Parameter display

Enabling input -

Parameter setting —

r 1B001
103 |

| & Hol
Farl DR

BOO1 DRO1
00039
DRO1= 00039

Cur Value:
Pre Value:

as
ag

—

—

L

Current value displayed during running

Preset value (DR01=B003 displayed

when stopped)
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MODBUS FUNCTIONAL BLOCK DIAGRAM
The maximum number of Modbus functional blocks used under FBD is 250. Modbus works in mode 1~5, and its function is the same as under

Ladder.

RS485 communication gives priority to Remote 10 and 10 Link, namely the functional block is not executed by Remote |0 master and slave and
10 Link master, and Modbus instruction is executed only when it is set as N (remote 10) and ID is not 0.
Comparison table of Modbus mode and communication function code:

Mode Function code
1 03 (read register)
2 06 (write a single register)
3 10 (write various registers)
4 01 (read coil)
5 05 (write a single coil)
s The maximum communication data length is 25 words in mode 1 and 3, and 400 bits in mode 4.
Auxiliary contacts used during execution of Modbus instructions:
Receiving completed M3D After completion of receiving, M3D is set for error checking, and the received data is sent
to the designated register if no error is found;
Error indication M3E Communication error indication
Timeout judgment M3F Enter the receiving waiting state after completion of sending; when timeout is determined
as no data is received within the specified time period, the timeout output flag M3F is ON,
receiving is ended and M3D outputs ON; M3F is automatically reset at the time of M3D
resetting.
Timeout judgment and time-out period are determined by baud rate.
Baud rate (bps) Timeout (ms)
4800, 9600, 19200, 125
38400
57600 100
115200 80
% Refer to Chapter VII: Function Specification of 20-point RS485 High-performance Type for use of communication.
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MU MODE 1: READ REGISTER
Set communication address as a constant:

EOOL

Bzo

‘DDB'IJ E|

ID Ell
Add:-0002
Data:DROL

Set command address constant 0003,
Set data length as 1 word,
The sending command is:
01 03 00 03 00 01 CRC16;

Receiving response data of slave station 1:
01 03 02 data1 data2 CRC16;

MU Function X

—Function
MU Number: (01

Mode I]_ vI
Read Register (0x03)

(= 485  ICP/IP

Remnte TD: |c| 1 Read single
(0~7F) register
Comm. add: |00Q3

(0~FFFF)
C DR |01 ~

Comm. data: DR |E0 ~

Data will be stored in DROl.

- Symbol

Mode 1 Functional block diagram
r 1B0O01
Enabling input — | I01{ 01 |
| 5= Ho1
Parameter setting — | Parl MU 4

Set communication address as register DR:

BEOOL

- .

1!!0]151]’5

ID IJ]
Bdd:- 0003
Data:-DRO1

Set command address DR03=0001,

Set data length DR04=0002,

The sending command is:

01 03 00 01 00 02 CRC16;

Receiving response data of slave station 1:
01 03 04 data1 data2 data3 data4 CRC16;
Data saved in DREO~DRE1:

DREOQ = data1~2, DRE1 = data3~4

s The maximum value of data length register is 25.

Functional block diagram

OK Cancel
Parameter display
BE001 NUO1§ « Slave ID
ID=01
Y1=0003 — Register address
VZ2=DEED ~ Saved data address
MU Function X
— Function

Mode |1 vl

MU Number: |01

Read Register (0x03)

= 485 " ICB/IP

Remnte TD: |0]_ Starting add.
(0~7F) depends on DRO3
Comm. add: ~ IIZHJCIJ. value. Amount of
(0~FFFF) read register
* DR |03 'ldepends on DRO4
value, max is 25
Comm. data: DR |EO ‘I !

Data will be stored in registers
sequentially starting from DRO1.

—Symbol

r 1B001

Enablinginput — | I01 01 |
| s+ Hol

Parameter setting — | Part MII A

OK Cancel
Parameter display
BOO1 MUO1) < Slave ID
ID=01
V1=DEO3 «— Register address
VZ=DRED — Saved data address
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MU MODE 2: WRITE A SINGLE REGISTER

Set communication address as a constant:

SOk Hos g lons o ol MU Function X
I RND Mu - Function
] Mode Iz vI MU Number: |01
Reonzos. L Write Single Register (0x08)
mode: I
ID:0l
Add: 0003 ¢ 485 ( TCPB/IP
Daes: 0000
Remnte TD: |
(0~7F) 03
Comm. add: 5 |0003
(0~EEFFF)
Command address constant 0003, C DR |01 ~
Set value data DRE0=1234 (hex: 04D2),
The sending command is: Comm. data: DR |E0 ~
0106 00 03 04 D2 CRC16; The data wrote into a register
. ) depends on the DRO1 value
Receiving response data of slave station 1: L Symbol
01 06 00 03 04 D2 CRC16;
OK Cancel
Mode 2 Functional block diagram Parameter display
r 1B001 BO01 MIO1§ ~ Slave ID
Enabling input  — |BO0Z{ 02 | ID=01
| 5+ Hot V1=0003 —  Register address
Parameter setting — | Pard M1 A VZ2=DEED ~ Saved data address
Set communication address as register DR:
101 BODZ g 2002 1 MU Function X
—Function
Mode |2 Vl MU Number: |01
Write Single Register(0x06)
¢ 485 (" TICP/IP
Daea:0000
Remnte TD: |01 The Comm. add
: ‘0"7531(1 depends on DRO3
Omm. add: ~ I'Z"J‘Z‘l value
(0~FFFF)
Set command address DR03=0001, “ DR [03 =
Set data length DR04=0002,
The sending command is: Comm. data: DR |E0O ~
0103 00 01 00 02 CRC16; The data wrote into a register
Receiving response data of slave station 1:
0103 04 data1 data2 data3 data4 CRC16; s
Data saved in DREO~DRE1:
DREO = data1~2, DRE1 = data3~4
s The maximum value of data length register is 25. OK Cancel
Functional block diagram Parameter display
r 1B001 BO01 MIIO1§ < SlaveID
Enabling input  — |Bo02 02 | ID=01
| 5+ Hot V1=DR03 ~  Register address
Parameter setting — Parl ¥u 4 VZ=DEED «~ Saved data address
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MU MODE 3: WRITE VARIOUS REGISTERS

Set communication address as a constant:

MU Function

X

—Function
Mode (3

I vl MU Number: |01

Write Multiple Registers(0x10)

Data:0000 (= 485 " ICP/IP
Remnte TD: |01 Write Single
: W""F:m Register (0x06)
omm. at :(;- Igoqg
(0~FFEF)
Command address constant 0003, C DR |01 -
Set data length as 1 word,
Set data DRE0=1234 (hex: 04D2), Comm. data: DR |E0 ~
The sending command is: e s e e
. e ata Wrote 1nto a register
0110 00 03 00 01 02 04 D2 CRC16; Seacks ion tha MDY wlae
Receiving response data of slave station 1: [t
0110 00 03 00 01 CRC16;
OK Cancel
Mode 3 Functional block diagram Parameter display
r qBoo1)  |BOO1 MUOLY «  Stave D
Enabling input — (BO0Z] 03 | ID=01
| 5+ Hol V1=0003 «~  Register address
Parameter setting — | Parl MU 4 VZ=DEED « Saved data address
Set communication address as register DR:
I01 8002 BOOL Qo1
. MU Function X
—Function
Mode |3 vl MU Number: (01
Write Multiple Registers(0x10)
Data:0000 (¢ 485 ( TCPR/IP
Remnre TD: |01 Starting add.
(0~7F) depends on DRO3
c:’:ml:l_:;;" . I'Z“J‘Z‘l value. Amount of
= read register
Set command address DR03=0001, (¢ DR |g3 -Idepends on DRO4
Set data length DR04=0002, value, max is 25
Set data DRE0=1234 (hex:04D2), Comm. data: DR |E0 ~
Set data DRE1=5678 (hex:162E), .
The sending command is: The wrote data sequentially start
: . from DRO1.
0110 00 01 00 02 04 04 D2 16 2E CRC16; | ey
Receiving response data of slave station 1:
0110 00 01 00 02 CRC16;
OK Cancel
Mode 3 Functional block diagram Parameter display
r 1B001 Boo1 MOO1Y < Slave ID
Enabling input - roo?{ 03 | ID=01
| 5+ Hol V1=DE03 «— Register address
Parameter setting  — Parl ng 4 VZ2=DEED «— Saved data address
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MU MODE 4: READ COIL

Set communication address as a constant:
I01 Boo2 = BoOL B Qo1

MU Function X
—Function

Mode |4 vI MU Number: |01

Read Coils(0x01)

(= 485  TCP/IP

Remnte TD: |01 Read single coil,
(0~7F) and this Comm.add
Comm. add: ;5 |o003 mast be the
(0~FFFF) .
Command address constant 32 (hex: 0020), Ccor lo1 ~ S L
Set data length as 16 (hex: 10H, 1word),
The sending command is: Comm. data: DR |EO =
0101 0020 00 10 CRC16;
The read data will be stored in
Receiving response data of slave station 1: | DRO1.
0101 02 datai data2 CRC16; 2hnils
Data saved in DREO:
OK Cancel
Mode 4 Functional block diagram Parameter display
r 1B001 BOO1 HOO1) « slaveId
Enabling input - Booz{ 04 | ID=01
| 5+ Hol V1=0003 «~  Register address
Parameter setting — | Parl M A V2=IRED «~  Saved data address
Set communication address as register DR:
2otz B2t g MU Function X
—Function
Mode |4 vI MU Number: |01
Ricosos- A -
mode: 4 Read Coils(0x01)
ID: 01
b @ 485  TCP/IP
Remnta TD: |01 Starting
(0~7F) add.depends on
Comm. add: ~ ICHJ'Z'l DRO3 value.Amount
(0~FFEF) of read coils
Set command address DR03=0001, i+ DR |03 'Idepends on DRO4
Set data length DR04=0015 (hex: 000F); value,max No.is
The sending command is: Comm. data: DR |EO vI 25H/400.
0101 00 01 00 OF CRC16 - :
The read data will be stored in
Receiving response data of slave station 1: | svmbol e arcng
01 01 02 data1 data2 CRC16; =
Data saved in DREQ: DREO = data1~2
OK Cancel
Mode 4 Functional block diagram Parameter display
r 1B001 BO01 NUO1§ < Slave ID
Enabling input  — |BOOZ] 04 | ID=01
| s+ ko1 ¥1=DR03 «  Register address
Parameter setting — | Parlt MU 4 V2=DEEQ — Saved data address
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MU MODE 5: WRITE A SINGLE COIL

Set communication address as a constant:

MU Function X

—Function

Mode |5 vl MU Number: |0l

Write Single Coil (0x05)

& 485  TCB/IP

Add: 0002
Data: 0000
Remnte TD: I
(0~7F) e
Comm. add: g3 IQDQ3
(0~FFFF)
Command address constant 0003, DR |o1 ~
Set data DRE0=65280 (hex: FF0O),
The sending command is: Comm. data: DR |EO ~
01 05 00 03 FF 00 CRC16;
The data wrote into a coil
Receiving response data of slave station 1: depends on the DRO1 Value.
01 05 00 03 FF 00 CRC16; i
OK Cancel
Mode 5 Functional block diagram Parameter display
r 15001 BOOL NUO1Y « Slave ID
Enabling input — |BOOZ{ 05 | ID=01
| 5= Hol V1i=0003 —  Register address
Parameter setting — | Part MU A VZ=DEED «~  Fetcheddata address
Set communication address as register DR:
MU Function X
—Function
Mode IS VI MU Number: IDL
Write Single Coil (0x05)
(¢ 485 (" TICB/IP
Add : 0000
Daka: 0000 Remnrte TD: IQ]_ The Comm. add
(0~7F) depends on DRO3
Comm. add: ~ IIZHJIM value, and this
(0~FFFE) value must be the
Set command address DR03=0001, & DR |03 ¥|mltiple of 10H/16
Set data DRE0=65280 (hex: FF00),
The sending command is: Comm. data: IR Izo :I'
010500 01 FF 00 CRC16 The data wrote into a coil
depends on the DRO1 Value.
Receiving response data of slave station 1: - Symbol
01 05 00 01 FF 00 CRC16;
OK Cancel
Mode 5 Functional block diagram Parameter display
r 1B001 BOO1 MUO1§ « Slave D
Enabling input  — |BO02{ 05 | I1D=01
| 5+ Kol V1=DE03 «— Register address
Parameter setting — | Parl MU A VZ=DEED «— Fetcheddata address
.JLovato 179
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GENERAL SPECIFICATIONS

Item

Specification

Program input method

Ladder and FBD

Operating environment

Operating temperature

-20~50°C

Storage temperature

-40~70°C

Operating humidity

90% RH, no condensation

Operating gas

Non-corrosive gas

Body structure

Vibration resistance

IEC60068-2-6

Amplitude 0.075mm /acceleration 1.0G
Impact resistance |IEC60068-2-27
Peak 15G peak, duration 11ms
Noise resistance ESD Contact +4KV, air discharge +8KV
EFT Power supply AC: £2KV  DC: 1KV
CS 0.15~80MHz ~ 10V/m
RS 80~1000MHz ~ 10V/m
EMI EN55011 B level
Installation Protection grade 1P20
Fixing method Direct mounting or rail (35mm) mounting
Direction Refer to Chapter II: Installation and Fixing
Assembly wire AWG 14/2.6mm?
Dimensions For:10/12P
72X90X59.6mm (W x H x D) Din rail
72X106X59.6mm (W x H x D) direct mounting
For:20P
126X90X59.6mm (W x H x D) Din rail
126X106X59.6mm (W x H x D) direct mounting
INPUT POWER SPECIFICATIONS (CURRENT CONSUMPTION TO BE TESTED)
General type specifications
Item LRK10RA240 LRK12RD024 LRK20RD024RS
LRK12RD024B
Rated voltage 100-240VAC 10...28.8VDC
Voltage range 85-265VAC - -
Rated frequency 50/60Hz - -
Frequency range 47-63Hz - -
Allowable instantaneuous 10ms (half cycle) / 20 times 1ms /10 times (IEC 61131-2) 1ms /10 times (IEC 61131-2)
power-off time (IEC 61131-2)
Power fuse 1A fuse 1A fuse 1A fuse
Insulation None None None
Average current consumption 90mA 300mA 400mA
JLovato 181
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Schematic diagram of incoming power line:

1) AC 10/20 points

—P
ACILO0
Veel to Relay
~240V
Back
_ Circuit
— .
Varistor J Veel to System
T
2) DC 24V (power supply 12/24)
—
DC 12/24V .
Diode Vecl to Relay
Switch
9 _ Circuit
Varistor | Vee to System
— -
3) Master, extension and communication
Power input Power input
ﬂ LRK ﬂ - Extension
Buck E)ftensmn Optical
Cireuit drive ::)
:: coupler
Communi
cation
drive
Optical coupler Connect to PC
182 Lovato
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Input Specifications

100~240VAC type

Item

LRK10RA240

Input circuit components

11~16

Diode Resisrot
P

Capacitor

Quantity 6 (digital input)
Input AC 240V
Signal current 1.3mA
Input ON >AC 79V /0.41mA
current

Input < AC 40V /0.28mA
OFF current

Wire length </=100m
Input On=>0ff

Response time

Typical 50/60Hz 50/45ms(AC 110V)

Typical 50/60Hz 90/85ms(AC 220V)

0ff=>0n

Typical 50/60Hz 50/45ms(AC 110V)

Typical 50/60Hz 22/18ms(AC 220V)

12/24VDC type 12 1/0

Item LRK12RD024 - LRK12RD024B
General digital input High speed input Analog input

Input circuit components 13~16 11,12 A1, A2

Rezizrot Resiarot WCC

Cl co e —
Quantity 4 2 2
Input signal current 3.2mA:12/24VDC 3.2mA:12/24VDC <0.17 mA/0~10V
Input ON current >1.52mA/10V >1.52mA/10V >0.161mA/9.8V
Input OFF current <1.136mA/7.5V <1.136mA/7.5V < 0.085mA/5V
Wire length </=100m </=100m </=100m </=30m
(shielded wire)

Input response time On=>0ff On=>0ff On=>0ff

0.3ms 0.03ms Typical: 5ms

Off=>0n 0ff=>0n 0ff=>0n

0.6ms 0.4ms Typical: 3ms
Input voltage - - - 0~10VDC
Display class . . - 0.01vDC
Conversion bits - - - 12
Error with actual value - - - +2%+0.12V
Conversion time - - - 1 CPU scanning

cycle

Sensor resistance - - - <1Kohm
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12/24VDC type 20 1/0

Item LRD20RD024RS
General digital input High speed input Analog input
Input circuit components 13~16 11,12 A1 A2 A3 Ad
Rezisrot Resisrot iCC
Cl ol e
Quantity 6 2 4
Input signal current 3.2mA:12/24VDC 3.2mA:12/24VDC <0.17 mA/0~10V
Input ON current >1.52mA/10V >1.52mA/10V >0.163mA/9.8V
Input OFF current < 0.625mA/7.5V < 0.625mA/7.5V < 0.083mA/5V
Wire length </=100m </=100m </=100m </=30m
(shielded wire)
Input response time On=>0ff On=>0ff On=>0ff
0.3ms 0.03ms Typical: 5ms
0ff=>0n 0ff=>0n 0ff=>0n
2ms 0.4ms Typical: 3ms
Input voltage - - - 0~10VDC
Display class - - - 0.01VDC
Conversion bits - - - 12
Error with actual value - - - +2%0.12V
Conversion time - - - 1 CPU scanning
cycle
Sensor resistance - - - <1Kohm
Output Specifications
Item Relay output
Output circuit components
/\{ _0_
/\{ o4
.4/\(_. o |
/\f Cp—
External power LRK
External power Below AC240V
Circuit insulation Mechanical insulation
Max load Resistive load 8A/point
Open contact leakage current -
Min. load -
@ OFF to ON About 15 ms
15
Qo
§ ON to OFF About 15 ms
184 JLovato

electric




31100536

1706 GB 11 23

PRECAUTIONS FOR OUTPUT TERMINAL CONNECTION
Relay life

Life expectancy

100 o —
.
\ i £
LMH type, 250VAC Res.
g NCRSL
= o
. N N
? !a . % ﬁ - |
3 i [
L -~ P =
N
s
o
1

[ E G e R - I
Contact current [A]

Note 1: The above shown is standard value, but relay life may be affected by temperature of the operating environment.

Note 2: Relay life is generally over 100 thousand times when current is below 2A.

DIMENSIONS (unit: mm)
LRK12RD024 — LRK10RA240  LRK20RD024RS

2- 9450

* 508 * 3-2450

eN
Q m{)ﬁﬁ(ﬁ‘(‘ﬁf 00 0000 0000 00000000
VMJ AR
2 e CON] I &
S % SO T KO
=4 J sva
(?O U‘go 00 OF [s]e) g‘g) 00 OO0 OO 0O 00 o0
o] U4 L)
. v Léij v

Lf35v4 4—‘

LRK12RD024B

106
98

Q v

OO0 OO0 OO 00—
o

2
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Chapter 8 Function Specification of LRK20RD024RS Type

Chapter 8 Function Specification of LRK20RD024RS Type
Communication Specifications
Function Description
MU instructions (Modbus communication master function)
Modbus communication slave function
ModBus communication protocol

186
187
188
191
193
193
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The RS485 interface of LRK20RD024RS can be connected to industrial equipment with RS485 communication function and itself. Take two
LRK20RD024RS communicating through RS485 interface as an example (one host and one slave). The master and slave positions have the
following requirements:

a. If the slave is placed on the left or right of the host, it shall be at least 10mm away from the host;
b. If the host is connected to the module, the slave should be placed behind the module, at least 10mm away from the module;
¢. The slave can only be placed on the left or right sides of the host.

Communication Specifications

Note: Any function using RS485 communication port requires for setting the matching functional and communication parameters to ensure
normal use.

The functional and communication parameters of LRK RS485 port are optional and can be set according to the following 2 methods:

@. PC-connected software setting
(1) Open the dialog box “Module System Set” in the “Operation” menu of PC-connected software.
(2) Set ID, Remote 1/0 and RS485 Set in the dialog box as shown below:

Module System Set >
—Set ID——— rRemote I/0
Current ID: I 1 im0
" Master
HNew ID{00-99): I 1
" Slave
—Set Expand I/0——— Others
I/0 Num: Ig vl V' 4 Reep
[T C Heep
[T Back Light
T 170 Alarm [z set
—R5485 Set———— [R Format Set—

Comm. Ho-de:lSr‘Nﬂ '| {* Unsigned
Baud Rate: |38400 'l " Signed

rCoil Record

* None ("M N Ca.ncell
Range: Iljl—l'j VI SUM=0

@. LRK keypad setting:

(1) Press to enter the main menu;

(2) Move the cursor to the system setting menu and press OK;

(3) Press to enter the setting menu for setting of ID, Remote 1/0 and RS485, as shown below.

TIr SET o1}, RS485 SET 03 _
RENOTE I/0 N |,  |DR SET i
BACKLIGHT = |/

N KEEP- . _ .- v

(4) In RS485 setting, the upper bit is communication mode and lower bit is baud rate;
(5) Select the required setting and press OK to save it.

.JLovato
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Functional parameters:

ID setting 01 > ID setting (00~99)
Remote 1/0 N > Remote 10 mode (N: none  M: master S: slave)
Function description:
Function D Remote 1/0 Description
setting setting
Remote 10 function 00~99 M&S Two sets (master, slave) connected
10 Link function 0~7 N 8 sets connected at most; ID setting being continuous 0~7
MU instructions 1~99 N MU may be enabled when there is no remote /0 and 1/0 Link
function
Modbus communication 1~99 N Slave function may be enabled when there is no remote
slave 1/0 function, 1/0 Link function and MU instruction
Communication format parameters:
RS485 setting Data Meaning
Communication mode 0 8/N/2: 8 data bits without check, 2 stop bits;
1 8/E/1: 8 data bits with even parity check, 1 stop bit;
2 8/0/1: 8 data bits with odd parity check, 1 stop bit;
3 8/N/1: 8 data bits without check,1 stop bit.
Baud rate 0 4800 bps
1 9600 bps
2 19200 bps
3 38400 bps
4 57600 bps
5 115200 bps
# LRK ID is 1 and remote /0 function is none (N) by default.
# LRK communication parameter setting is 8/N/2 (8 data bits without check, 2 stop bits) and baud rate is 38400 bps by default.
% The parameters become effective after power-on again.
L Al AZ A3 M HMHH" iq\.MﬂMM
@@@@OD@@ @@@@OO@@ ahoanas @@Q‘J@OO@@
Hf REAS% !! RE4ES f.f. RE485
188
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FUNCTION DESCRIPTION

Function description:
LRK slave input (I)/output (Q) is used as extended input (X)/output (Y) of LRK master

1/0 address Master (M) Slave (S)
Input coil 101~10C
Output coil Q01~Q08
Extended input coil X01~X0C 101~10C
Extended output coil Y01~Y08 Q01~Q08

Hardware setting:
1. Connect A and B lines of two LRK20RD024RS, as shown below

Set to slaver

Master Set to master Slave
1D SET oL ID SET "\
RENOTE I/0 N 4B L B REMOTE 10 S
BACKLIGHT x LRK master LRK salve BACKLIGHT x
N EEEP v N EEEP v

2. Set the REMOTE 1/0 option under SET menu of one LRK20RD024RS as M (master);
3. Set the REMOTE /0 option under SET menu of another LRK20RD024RS as S (slave);
Logic program runs in the master, but not in the slave.
The master writes extended output Y to slave Q, and the slave writes input | to extended input X of the master.
# Extended 1/0 module should not be used when remote 1/0 function is used.
Example:
Write program in LRK master, and run the program to observe status of coils X and Y;
X02—— Y01
X03——Y02
Connect input coils 102~103 in LRK slave and check status of the coils is consistent with coils X02~X03 in
LRK master. LRK slave outputs Q01 when 102 is connected, and outputs Q02 when 103 is connected;
1/0 status of slave during running Extended 1/0 status of master during running
1.134567890ABC X. 1PB4567890ABC
Z.1234 Y. 34567890ABC
QB34567890ABC EXE
MO 14 : 42 2010.05.09

Function description:

An 10 Link is composed of 8 micro-plc type LRK20RD024RS at most, where each contact is used as an independent station for running of its
logic program and all slave contacts are connected to the same master station. 10 Link ID must be continuous and be 0~7; master station ID is
0, and slave station ID begins from 1 to 7; if slave station ID is not continuous, such as 1, 2, 4, 5, the master station will take it as there are only

two slave stations 1 and 2 and communicate with slave stations 1 and 2 only.

When each station uses L0O1~L08, only one can be set as mode 1: sending mode, and the other L can only be set as mode 2: receiving mode.
Sending mode: Address in W table is controlled by ID of LRK itself and cannot be changed, and status of the selected coil is put in the

corresponding W table. The correspondence of ID and W table is shown in the following table. Receiving mode: content of the selected W table

is transferred to the selected coil; if input coil | or X is selected, content of W table will not change status of coils | and X.

.JLovato
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Hardware setting:
1. Connect A and B lines of multiple (1~8 sets) LRK20RD024RS, as shown below

ID | W table comparison
* max. 8 points 1/0 send per stations 0 | Wo1~wo8
* max 7*8 (=56) points 1/0 received per station 1 | wog~wis
ID must set to be 0,1,2,...(max to 7) Remote VO disable 2 | wi7-wa4
3 | W25~W32
4 | W33~W40
5 | W41~W48
6 | W49~W56
7 | W57~W64
W Table
2. Set the Remote 1/0 option under LRK SET menu as N (no remote 10) ;
3. Set the ID SET option under LRK SET menu as 00, 01, 02, ...(maximum ID SET is 07.
Example:
1. Connect points A and B of 8 LRK20RD024RS type, as shown above;
2. Set its ID as 00~07, and edit the program under Ladder as below;
LO1
101 Mo1
—— MO02
——— MO03
——— M04
——— MO05
——— MO06
——— MO07
——— M08
3. Select LRK program with ID=7 and set LO1 as below:
rl 1
sMol-08 |
| L L Ho1
Wo7-64 A
4. Set LO1 of the other 7 programs as below;
re 1
g{No1-08 |
| T T Ho1
Wo7-64
5. Power on and run the program, and control the LRK of ID=7; M01~MO08 output ON when 101 is ON;
6. Observe the other 7 LRK, and check output status of NO1~NO08 is consistent with status of M0O1~MO0 with ID-7.
190 JLovato
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MU instructions (Modbus communication master function)

Modbus block of micro-plc type LRK20RD024RS realizes Modbus RTU master communication through RS485 interface. In Ladder programming
mode, there are 15 Modbus blocks (MUO1~MUQF); in FBD programming mode, 250 Modbus blocks can be used at most.

Multiple communication instructions may be used in a program, but only one instruction can be driven at the same time. For example, when
multiple Modbus instructions are used and enabled, only one instruction utilizes serial port for execution of its function (coil B outputs ON in
FBD mode), while the other Modbus instructions keep the enabled state but do not execute function, namely the other instructions enter the

execution waiting state (coil B outputs OFF in FBD mode). When the Modbus instruction utilizing serial port is disabled and releases the serial
port after the end of an instruction cycle, the other enabled Modbus instructions begin to preempt the serial port.

Hardware setting:

1. Connect A and B lines of LRK20RD024RS with other Modbus slave, as shown below

LRK AB Slave AB Slave AB
MU  ID>0 D=1 =T T T T | D=n (299
2. Set the Remote 1/0 option under LRK SET menu as N (No remote 1/0); 1D SET 01
3. Set the ID SET option under LRK SET menu as 01~99 (not 00). RENOTE 1/0 N
Comparison table of Modbus mode and communication function code: BACELIGHT X
Mode Function code I KEEF
1 03 (read register)
2 06 (write a single register)
3 10 (write various registers)
4 01 (read coil)
5 05 (write a single coil)
Contacts used during execution of Modbus instructions:
Receiving completed M3D After completion of receiving, M3D is set for error checking, and the received data is sent to the designated

register if no error is found

Error indication M3E Communication error indication

Timeout judgment M3F

Enter the receiving waiting state after completion of sending; when timeout is determined as no data is received
within the specified time period, the timeout output flag M3F is ON, receiving is ended and M3D outputs ON;
MB3F is automatically reset at the time of M3D resetting.

Timeout judgment and time-out period are determined by baud rate.

Baud rate (bps) Timeout (ms)
4800, 9600, 19200, 38400 125
57600 100
115200 80

.JLovato

_electric

191




31100536

In Ladder mode, Modbus block has 5 parameters, the display and meaning of which are listed below.

~(D —

ONONO®)

Symbol Description

©) MU block mode 1~5

@) Communication address: Slave ID, range 0~7f

® Communication command address and communication data length:

1) Constant, range 0000~ffff;
Data length of modes 1 and 3 is 1 word;

Q Data length of mode 4 is 16 bits;
= 2) DR number, command address and length being stored from the DR
§ @ DR number, data sent/received being stored from the DR
S ® MU code (MUO1~MUOQF)
Refer to Chapter IV: Ladder Programming Instructions-MU (Modbus) Instructions (for LRK20RD024RS type only) for examples of the function.
s The maximum communication data length of modes 1 and 3 is 25 words, and that of mode 4 is 400 bits.
Programming, functional block and parameter display in FBD mode
I0l1 BOO1 Qo1
B B MU Functio x
n E mction
!m\ﬂ_llﬁ Mode |1 v| MU Number: (01
03 - a
mode: 1 Read Register(0x03)
ID:01
Add: 0003 = 485  ICP/IP
Data: 0000
Remnte TD: o1 Read single
¢ (0"7F:ld ﬁ register
omm. a : v |ooo03
(0~FFEF)
" DR |01 ~
Comm. data: DR |E0O ~
Data will be stored in DROl.
I~ Symbol
OK Cancel
Mode 1 Functional block diagram Parameter display
r sBoo1]  |BoO1 NUOLY « Slave D
Enabling input — | I01 01 | ID=01 — Register address
| 5+ ko ¥1=0003
Parameter setting — | Part MU A V2=IRED ~ Saved data address
Refer to Chapter V: FBD Programming Instructions- Modbus block Diagram for examples of the function.
s The maximum communication data length of modes 1 and 3 is 25 words, and that of mode 4 is 400 bits.
192
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Modbus communication slave function

Function description:

According to Modbus communication protocol, LRK, as Modbus communication slave, supports reading and writing coil status, reading the

current value of functional blocks, writing and reading the preset value of blocks, and control of running and stop status of LRK. The maximum
transmission capacity is 128 bytes.

Hardware setting:

1. Connect A and B lines of multiple LRK20RD024RS, and connect to Modbus communication master, as shown below

ModBus

communication master

2. Set the Remote 1/0 option under LRK SET menu as N (No remote 1/0);
3. Set the ID SET option under LRK Set menu as 01~99 (not 00).

ModBus communication protocol
When LRK receives the correct command format from upper computer or computer, LRK will execute the command. After processing, LRK
will send the correct format back to the upper computer or computer. In case of abnormal content or unallowable command, LRK will send a

response format to the upper computer or computer.

* Command format and response format:

CRC check range
i | §
N |4
Slave address Function code Data CRC-16
« Exception response format:
CRC check range
i | §
N | 4
Slave address Function code Exception code CRC-16

LRK AB
ID=n (2~99)

ID SET 01

RENCTE I/0 N
BACKLIGHT X
I KEEEF v

Data

CRC-16 check

Exception code

Description:
Slave address Function code
00H: All slaves A 01H: read coil
broadcasting
01H: No. 1 slave B. 05H: write a single coil
OFH: No. 15 slave C. 03H: read register
10H: No. 16 slave D 06H: write single
registers
E. 10H: write various
registers
063H: No. 99 slave F 08H: diagnosis

Data range varies with
function, as detailed in
function description

CRC check range
covers slave address,
function code and
data/exception code

Refer to exception
code description

Note: The receiving response time on the master computer side (timeout) should be the time of communication command of the maximum
128 bytes (based on baud rate) plus the waiting time of PLC scanning cycle.

.JLovato
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Exception code
In case of exception during online communication, the upper computer will send the function code followed by 80H (final bit set as 1) to the
master system together with exception code.

Exception code Description
51H Communication command error (function code error, invalid data address, parity error etc.)
52H Communication command error in the Run mode
53H Communication command error in the Password mode
54H Invalid data
55H Reserved
56H Reserved
57H LRK other errors
58H LRK editing mode (Ladder/FBD) error
59H Reserved

Register address

Register address Function Available function code
0000H~0016H Coil (word) status 03H, 06H, 10H
0100H~012FH Control command 03H, 06H, 10H
0200H~0237H 0260H Current value of register 03H

0300H~033BH User-defined character 03H, 10H
0400H~043EH Preset value of register 03H, 10H
0500H~05FFH Coil (bit) status 01H, 05H
0600H~0630H Coil (word) status 03H, 06H, 10H LRK New register address
0700H~072FH Control command 03H, 06H, 10H
0800H~11EFH Current value of register 03H

1200H~2703H Preset value of register 03H, 06H, 10H
2B00H~2EQFH Coil (bit) status 01H, 05H

For details about Modbus protocol refer to the Modbus manual 1196, downloadable from the website www.LovatoElectric.com.
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Chapter 9 Extended Module Instructions
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OVERVIEW
LRK base module is compatible with the expansion modules LRE series, listed below.
The connection mode of LRK expansion module is the same as that of LRD expansion module.

Digital inputs and outputs expansion modules:

— LREO8RD024 (4 digital inputs + 4 relay outputs, auxiliary supply 24VDC)

— LREO8TDO024 (4 digital inputs + 4 transistor outputs, auxiliary supply 24VDC)
— LREO8RAO024 (4 digital inputs + 4 relay outputs, auxiliary supply 24VAC)

— LREO8RA240 (4 digital inputs + 4 relay outputs, auxiliary supply 100...240VAC)

Analog inputs and outputs expansion modules:

- LREO4AD024 (4 analog inputs 0...10VDC/0...20mA, auxiliary supply 24VDC)
— LRE02AD024 (2 analog outputs 0...10VDC/0...20mA, auxiliary supply 24VDC)
— LRE04PD024 (4 PT100 temperature inputs, auxiliary supply 24VDC)

Communication expansion modules:
— LREP00: RS485 Modbus-RTU communication module, auxiliary supply 24VDC.

Maximum combination

Lt
= e
ZaN o
& + + +
e e v cca B
GO0 PO0W QPOOP
ey . . .@ h _@J ]
Base unit 4 inputs 4 inputs 4 inputs 4 PT100 2 outputs, 2 outputs, 4 inputs, RS485
12 inputs + + + temperature 0..10V or 0..10V or 0..10V or Modbus-RTU
+ 4 outputs 4 outputs 4 outputs sensor inputs 0..20mA 0..20mA 0...20mA (slave)
8 outputs
* 24 digital inputs (4 configurable as analog 0...10Vinput) * 4 analog outputs configurable as 0...10V or 0/4...20mA
* 20 digital outputs (relay, transistor or mixed) ¢ 4 analog inputs configurable as 0...10V or 0/4...20mA
¢ 4 analog inputs for PT100 temperature sensors * 1 RS485communication module.

N.B. The sequence and the maximum number of the products given above must be respected for correct operation.

LRK can be connected to the extended modules (up to 3 digital I/0 modules); specifically, the types can be connected to three groups of
digital I/0 module,or two groups of analog output module,or two groups of analog input module (one 4PT and one 4Al) and one group of
communication module at the maximum. LRK should be connected to the extended modules in the order of digital module, analog module and
communication module.

# The connection mode of LRK expansion module is the same as that of LRD

# 4Al must be placed behind analog module and in front of communication module;

1. If digital 1/0 is connected with other expansion module, the |0 NUMBER setting in the SET menu of LRK base module should be consistent
with actual number of extended digital I/0 modules connected; if digital 1/0 is not connected with other expansion module, the 10 NUMBER
setting in the SET menu of LRK basic unit should be less than or equal to actual number of extended digital /0 modules connected, and the
set number of extended digital I/0 modules should work.

Expansion module Add single module Influence Max connecting num Max influence to scanning cycle
Digital 1/0 module scanning cycle +1ms 3 +1 ms*3=3ms

4PT module scanning cycle +7ms 1 +7 ms*1=7ms

2A0 module scanning cycle +8ms 2 +8 ms*2=16ms

4Al module scanning cycle +13ms 1 +13ms*1=13ms
Communication module scanning cycle +4~16ms 3 +4~16ms*3=12~48ms

2. The scanning cycle of LRK is 2~20ms, which will be extended if extended modules are connected; specifically, the cycle will be extended by
1ms per digital 1/0, by 7ms per 4PT module, by 8ms per 2A0 module, by 13ms per 4Al module and by 4~16ms per communication module.
In addition, the scanning cycle will be extended by about 100ms when the preset value of LRK functional block is modified by communication
module.

3. 4PT data of one channel is updated in each host scanning cycle, and data of 4 channels is updated after 4 host scanning cycles.

For details about LRE expansion modules refer to the instruction manual of the micro-plc LRD series 1185, downloadable from the website
www.lovatoelectric.com.
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INSTALLATION

The installation method of all LRE expansion modules is the same, modules are connected to each other via connectors as shown below:

2138 14 15 16 Al A ..

—
A 00NN

S

12240C1 — nput8xoC W .
rrReeecces ., |[7
| E—

| |-

%1%) ®®®®\@®®®

N
&2

oL

Q e

00 00 oF 20 |

T nput X0 2x3 4

PRESS-BUTTON

I AC A

LN AC 100-240V.

. P LAN ¥ Output 4 x relay / u
1QO 2R QY #YY

(T

.o ERelelselelew;

[=]
00 00 oo 20

| &

PP
55009
(5]
o0 W
<
<
<
[*I%Tn]
B
(g

\_DIN RAIL

MAX20 (#8x32)

Wire specification: 14AWG/0.8Nm

Danger:

Please turn off power prior to equipment maintenance.
Electric shock may cause personal injury and death.

M4 X 20 (# 8 x 32)
@@
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EXTENDED DIGITAL 10 MODULES

The number of extended digital |0 modules connected should be set in the system. In case of setting error, the extended digital [0 modules can

not be used normally, and use of the connected analog modules and communication modules will be affected.

Setting method of extended 10:
1. Key setting menu:

[lovatc LI T LT DL T LT L LT Y Y
2. LRXSW setting menu:
Madule System Set X
Set ID —Remote I/0
Current ID: I 1 oo
i~ Master
New ID({00-99): I 1
" Slave
—Others
¥ M Eeep
[T C Keep
[ Back Light
[T I/0 Alarm [z Set
—R5485 Set——— DR Format Set—
Comm. Ilade:IB,."N,.I'Z Vl ¥ Unsigned
Baud Rate: |38400 'l ~ Signed
rCoil Record
®None M (N Ca.nc:ell
Range: |01-10 ~| SUM=0
108 . ILovato]
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Expansion input
status

W ON
[J OFF

Expansion output

HoN
COFF

VAN AWAY

Display status of digital 10 extension

Input 12 = DG

Expansion module
status

B Linked
@ Not linked
[] Not set

Installation and wiring

LREO8RD024
LRE0O8TD024
LREO8RA240

392

Qutput & < relay £ 0

0. 10vDG

MovatoCTT LT DAL EE A YTTEA TP L PR EL LT Y )

% 12345678%%

EiE.** >
023.08.0

RTC: week hour minute

npm X1 2 %3 xa

W QOO0

\6N A D020
o

SER-A
vt 4 Rebyras,

¥

00

Ty

gua=lo

(6)

®» @6 0

@ @

Power supply terminal
Retractable mounting feet
Input terminal block

Voltage/operatioin mode
LED

Button

Input terminal block

. Connector

LRE04AD024
LREO8RD024 :
LRE08TD024
i 11 w1 c1 PE
~ OO0
INPUT #1 %2 X3 X4 + - Do izody
4xDC QQDO OO
+ - oC...
QO
T L RUN
LREO8RA240
00 2ATY
™
INPUT 31 H2 H3 H4 nput 4?2!5 100, 20mu)
4AC QQOO
COOQO
<L)<N) AL 12 ¥2C2 PE
N elelolelele)

I3 W3 C3 14 V4 C4

e —

®

.JLovato

_electric

199



31100536

Wiring

1) Input 24VDC: LREO8RD024 / LRE08TD024

& Fusga 1
e K ¢ \'\'\‘\‘ zwgc#:
g :Npgz X1 X2 X3 X4 BL@'BN W @
=000 T ®
- =1 XK
2) Input 24VAC/100~240VAC: LREO8RA024 / LREO8RA240
(1]
—
24VAC —
100...240VAC ,EE | | | I
8 L)
INFIUT | X1 X2 X3 X4
4xAC Oooo
L N .
Q0
Output relay (Relay): LREOS8R...
p——
oD
(.,
QRYOOQLY
Y3 Y4
0240V~ Lo @ =
| gl
50/60 Hz j !
N/- Eij _T
200
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3) Output transistor (Transistor):

[ — ey o e —

OUTPUT 4 xTROSA

|
o000 ]

[

@ -1A fast acting fuse

@ -Surge arrester (cut-off voltage: 43VDC)

® - Surge arrester (input 100~240VAC, cut-off voltage:430VAC)
@ -Fuse

Both extended digital module and extended analog module are designed with orange status LED, the display status of which is the same in
different operating modes, as shown below:

& Extended module in running state
Quick flashing (3Hz), extended module in fault

% O | * state
fl “v+ | - Data transfer error
- Previous connection error

.JLovato
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8 EXTENDED ANALOG MODULES
® LRK can be simultaneously connected to two 2A0 module, one 4PT module and one 4Al module at most.
ANALOG INPUT MODULE 4AI: LRE04AD024
This is 4-channel 12bits analog input module with input corresponding to A05~A08, which is available for input of 0~10V voltage signal
or 0~20mA current signal. The 12bit value 0~4095 is stored in register DREC~DREF. When 0~20mA current is input into A05~A08, the
corresponding value (0~2000) is stored in DRE4~DRE7.
Item Specification
Mode Voltage Current
o Analog input range ov~10V 0mA~20mA
] Resolution 10mvV 40pA
§ Digital display 0.00V~9.99V 0.00mA~20.00mA
Corresponding A05~A08 0~999 0~500
register value | pREC~DREF 0~4095 0~2047
DRE4~DRE7 0~2000
Accuracy +2.5% +2.5%
Current value display of 4Al input:
ADB=01. 36V Keys: A05=05. 44mb
ADB=0Z. 5TV SEL+— | ADB=10. 28mé
AOT=03. 94V | SEL+e 7| A0T=15. TEmA
A0R=06, 21V N ANZ=20. 00m&
Wiring
= 0-10V Analog ~ 4-20mA Analog
7 © %
(1] [1)
+ +
2 _%e —pe w _tTe [ Jpe
1 L1
- =
QO 24vc QO 24vne
[iLovato LT LT LY [LiLovato LT LT L T
& Run
@ 1A fast acting fuse, circuit @
breaker and circuit protection.
® Transient voltage surge
suppressor (43VDC cut-off 4ardog npit unt 4 g put
voltage). QOOQY QOOQY
1 Vi Gl PE E 11 Vi C1 PE
OOOCICIO OOOCIOO
13 V3 C3]14 V4 C4 13 V3 C3]14 V4 C4 J;
PE PE PE PE PE PE
- S - - =
1 [34] 1 34
202
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TEMPERATURE INPUT MODULE 4PT: LRE04PD024
This is 4-channel 12bits temperature (PT100) analog input module with input corresponding to ATO1~ATO04, which is available for input of
-100°C~600°C signal.

Item Specification
Temperature input range -100°C~600°C
Digital display -100.0°C~600.0°C
Resolution 0.1°C
Accuracy +1%
4PT wiring error or lack of connection will lead to input out of range. In this case, LRK does not receive the AT channel corresponding to the
temperature, and coil M of the corresponding channel is set ON.
M coil AT No.
M34 ATO1 4PT channel | error flag
M35 AT02 4PT channel Il error flag
M36 AT03 4PT channel Il error flag
M37 AT04 4PT channel IV error flag
Current value display of 4PT input:
ATO1==0100.0°C Keys: ATO1=—0148.0°F
AT02= 0600.0°C SEL+— | ATOZ= 1112.0°F
AT03= 0193.2°C SEL++ V| ATO3= 0379.T7'F
£ 4 £
ATO4==0017.1 C | ¥ ATO4= 00012 °F
Wiring
egxg;rn:\t
a uipmen
0558
==
O QO 24vne
.iLovato LI L L LI L) @
o Run
@ 1A fast acting fuse, circuit @
breaker and circuit protection.
® Transient voltage surge
suppressor (43VDC cut-off 4 PTI0D tomperature sensor i
voltage). [@)e) ?
At Bt bl
L Soo00
A3 B3 b3 A4 B4 b4
JLovato
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ANALOG OUTPUT MODULE 2A0: LRE02AD024
This is 2-channel 12bits analog output module. Two of the modules can be connected at the same time. Output of the 2A0 close to LRK

corresponds to AQ01~AQ02, and output of the second 2A0 corresponds to AQ03~AQ04. The module enables output of 0~10V voltage signal or
0~20mA current signal. The 12bit value 0~4095 is stored in register DRD4~DRD7.

Item Specification
Analog output range ov~10v 0mA~20mA
External impedance over | External impedance below
500Q 500Q
Resolution 10mv 40pA
Digital output 0.00vV~10.00V 0.00mA~20.00mA
Corresponding | AQ01~AQ04 0~1000 0~500
register value | prp4-pRD7 0~4095 0~2047
Accuracy +2.5% +2.5%
Output mode depends on the current value of register DRDO~DRD3, as listed below.
Output Mode Mode | DRDO~DRD3 data definition
register register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode, AQ output value 0 in STOP mode
Channel 2: AQ02 DRD5 DRD1 2 1: current mode, AQ output value 0 in STOP mode
Channel 3: AQ03 DRD6 DRD2 3 2: voltage mode, AQ output value kept in STOP mode
Channel 4: AQ04 DRD7 DRD3 4 3: current mode, AQ output value kept in STOP mode
AQ DISPLAY
The preset value (constant or code of other data type) is displayed by AQ in STOP mode, and current value displayed in RUN mode.
Analog Ouput Set X
Mode Preset
a1 x|jw  x]]a000 Display in STOP mode Display in RUN mode
Voltage mode, reset value when
stop DRD4—-AQ output:09.77 V AR01=09, 7TV AQO1=09, TTV
caz [1 v|jm x]|20e7 AQOZ=Z20, 00mb AE0Z=20. 00mb
Voltage mode, reset value when P&QUSZ 1‘5&01 V AQUBZUE 10V
DRD5--R0 :05.00 ¥
e e AQO4=DR3F mh 4004=00. 00mé
CH3 |1 VHA v”Ul
Voltage mode, reset value when
stop
cad Il :I' IDR :I' ISf When AQ output mode is the current mode, the correspondence of DR value, AQ current value
Vzlmge TEEE, EESEE TR TIRE and displayed value is as follows:
EE DRD5 current value=2047, corresponding AQ02=500, displayed value: 20.00mA.
Cancel |
s When the preset value type of AQ is constant, the corresponding DR value changes, and AQ output value is modified accordingly
(AQx=DRx/4.095);
# When the preset value type of AQ is set as other parameter variable, DR value varies with AQ (DRx=AQx*4.095);
# Refer to Chapter IV: Ladder Programming Instructions-AQ Analog Output Instructions for the correspondence of AQ and DR.
204
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Wiring

External
equipment

POWER SUPPLY

o
o+
24y %9

Voltage output

- +_OOOO
OO 24vne
[.iLovato CX X T T T YT 13
1:4:1— <> Run
f—
00000
Loooooo

voltage output

shivlded Tw

Clvi 1 C2V2 12

External External
equipment | | equipment

External

cquipment

24V

o
+
_%9

Current output

0000

]

P
OO 24vpe

fananm
]

<> Run

2 analog output unit

00000

000000

Clvi 1 G2Vv2 12

POWER SUPPLY

External External
equipment_| | equipment

current output
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COMMUNICATION MODULE
Extended RS485 Modbus RTU module: LREPOO

System overview

LREPOO communication module makes LRK micro-plc without communication function able to communicate with other controllers in the
master/slave mode according to Modbus RTU protocol, for application to auto control system for industrial bus.

LREP0OO communication module uses passive slave node of Modbus RTU transmission mode. It can respond to request of Modbus RTU master,
but it cannot actively initiate communication.

The module is connected with LRK micro-plc base module and PLC/HMI/PC master to form a simple bus communication system based on

RS485 Modbus communication protocol.
The module extends the scanning cycle of LRK basic unit. The extended time varies with communication command, and it is generally within
20ms; however, modification of the preset value of LRK functional block will cause the scanning cycle to be extended by 100ms. Please take this
factor into consideration for calculation of response time.
LREPOO communication module structure
1) (2
O
- \\ 24VDG P |
AP - ower supply
00 @ - 35mm DIN rail clip or screw fixing using M4x15mm type.
@ ® - 2-bit switch SW2 (terminal resistance selection with both at ON)
@ - Status LEDs - RUN (running), ERR (error), COM (communication)
Orun
& com /@ ® - RS485 serial port — B terminal
O err ® - RS485 serial port - Screen
/@ @ - 8-bit dip-switch for communication data frame format setting
9 000 - RS485 lserial port — A terminal
W s /@ @® - Expansion release button
ovt [WHWHWHE
8 12345678
(02
Power connection 24VDC
input power @
+ —
—1
—— 24V XK@,
H: + - DC 24V
OO " fgg |
\~¥’_’/'/
@ - 1A fast acting fuse
@ - Transient voltage surge suppressor (43VDC cut-off voltage).
206 JLovato
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Communication setting

In LREPOO communication module, 8-bit dip switch (DIP) SW1 can be used to set communication baud rate, parity check bit and stop bit, as

instructed below:

Baud rate setting

SW1-1~SW1-3, for setting communication baud rate: 4.8K, 9.6K, 19.2K, 38.4K, 57.6K

SW1-1 SW1-2 SW1-3 SW1-6 Baud rate (Kbps)
OFF OFF OFF OFF 4.8
ON OFF OFF OFF 9.6
OFF ON OFF OFF 19.2
ON ON OFF OFF 38.4
* * ON OFF 57.6
* * * ON 38.4

* may be OFF or ON

Check bit and stop bit setting

SW1-4~ SW1-5, for setting stop bit and check bit SW1-6, for combined setting

SW1-7 SW1-8, reserved

SW1-4 SW1-5 SW1-6 SW1-7 SW1-8 Stop bit, parity check bit and combined

setting

OFF OFF OFF * * 2 stop bits, no parity check bit

OFF ON OFF * * 1 stop bit, no parity check bit

ON OFF OFF * * 1 stop bit, 1 odd parity bit

ON ON OFF * * 1 stop bit, 1 even parity bit

* * ON * * Default communication format being

baud rate 38400bps, 2 stop bits and
no check bit if SW1-1~SW1-5 setting
is invalid

* may be OFF or ON

Address setting

LREPOO module ID is the same with ID of the connected LRK micro-plc base module. The allowable address range is 0 63H, wherein 0 is the
broadcast address. After LRK host ID is modified, the communication module 1D is automatically acquired or updated after power-on or 0.5s
after no Modbus command is received during operation.

LED status display

Communication Status indication Error type and cause Solutions Remarks
return of error code
56H Power status LED of LRK and communication Check LRK connection with | The connection between the
communication module module improperly extended 1/0 module and module with flashing LED
flashes (2Hz) connected communication module and the previous module is
faulty in case of various
extensions
55H Error LED of communication | LRK setting error: Number | Check LRK setting
module is lit of 1/0 modules under LRK
system menu inconsistent
with actual number of 1/0
modules connected
51H Error LED flashes slowly Modbus command error: Check the command is
54H (2Hz) Improper data frame, proper and communication
function code, register setting is correct in reference
address, CRC check and to the protocol
data, parity check error and
other errors
59H Error LED flashes quickly Wrong data during Check communication
(5Hz) communication between module and LRK host are
extended module and LRK: | connected reliably to reduce
odd parity error, or error in | interference of ambient
returned data length and environment
CRC check

For details about Modbus protocol refer to the Modbus manual of the LREPOO module 1196, downloadable from the website

www.lovatoelectric.com.
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Chapter 10 External Memory

Chapter 10 External Memory
User program reading and writing with micro SD card
Data logging function
Card formatting
Configuration file reading

208
209
210
211
212

208
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EXTERNAL MEMORY

LRK support a micro SD card as external memory for program backup and data logging:

1. User programming reading and writing: Read and write SD card to duplicate user program by three means (keypad and display, PC, and LRK
power-on automatic operation).

2. Data logging and output: LRK enables to write user program for data logging and storage in SD card as required.

3. Card formatting: LRK only supports micro SD card of FAT32 file system format for storage of program; memory card of other format should
be formatted as FAT32 before operation.

4. Configuration file reading and writing: LRXSW is used for reading configuration files in SD card and reconfiguration of LRK (IP address and
gateway etc.).

Note. LRK only supports micro SD card of standard capacity and standard SDHS card of high capacity. The maximum card capacity is 32GB.

USER PROGRAM READING AND WRITING WITH SD CARD

1. User program writing from SD card into LRK by keypad operation

For the micro-plc with LCD display (types LRK..., not LRK...B), the keypad can be used for SD card operation. Select “CARD-> PLC” in the main
menu to enter secondary menu where status of the current SD card is displayed. When there is SD card, press “OK” to transfer user program in
memory card LRK. The current status of memory card is displayed in the corresponding submenu:

a. Whether card is detected in the slot
b. Current remaining capacity of card

CLEAR PROGRAM

PLC->CARD
>CARD->PLC

SET

CARD ->PLC
DISK: 29714MB
>Yes

No

Notes
— Itis allowed to use card to write user program in LRK only when LRK is stopped.
— In case of power failure during user program duplication in LRK, please repeat the process after power recovery.

2. User program writing from LRK into SD card by key operation
Use the type with LCD display and key function, select “PLC->CARD” in the main menu to enter secondary menu where status of the current SD
card is displayed; when there is SD card, press “OK” to transfer user program in LRK into memory card.

CLEAR PROGRAM
>SG3->CARD

CARD->PLC

SET

PLC->CARD

DISK:

29714MB >Yes
No

Notes:

— In case of power failure during user program duplication in LRK, please repeat the process after power recovery.

— The protected password in LRK is similarly valid for program in the card.

- LRK allows storage of one user program in the memory only. To modify circuit program or create the second program while the first one is
not deleted, please save the program in other memory in advance.

3. SD card operation with PC and software LRXSW
For micro-plc type LRK...B without screen key, the PC with software LRXSW can be used for operation of SD card.

‘u"iew Help
o ERIECEIRE

Metwork set...
Web Password...

5D Card b

Monitor

LRK->5D
SO-»LRE

Format

LRK read 50

Simulator

Simulator Control

Notes:
— Itis allowed to use card to write user program in LRK only when LRK is stopped.
— In case of power failure during user program duplication in LRK, please repeat the process after power recovery.

.JLovato

_electric

209



DATA LOGGING FUNCTION

31100536

1. Data logging
As shown below, the data logging function is configured.

M11 LGO1
LG Function X
r Function

LG Num: |LG01 -

Current Value:

1706 GB 11 23

Preset Value:|0

Preset Type:|N : l_
i |

M1 N
Symbol g
[im— |
AQ
E Cancel |

LOG can be used for recording of the selected parameters. In the above program, value of the set target register T1 is stored in LRK or micro
SD card after coil M11 is enabled; LRK will record the set parameters in each scanning cycle after M11 is enabled. As high rate may lead to data
loss, the combined use of timer (T) function and LOG function is recommended.

LOG can be used for recording of the selected parameters. In the above program, the value of the variable set in LGO1 is
stored into the micro SD card of the LRK when the M11 is enabled; LRK will record the set parameters in each

scanning cycle after M11 is enabled. As high rate may lead to dataloss, the combined use of timer (T) function and

LOG function is recommended.

Note:
Please apply enabling signal to the data logging block in a time interval no less than 500 ms to avoid data loss. Excessive writing frequency will
lead to loss of data.

The following example shows how to properly enable the data logging in a ladder project:

To1
001 @‘
T_samplp
Tfﬂ He1
002 | .
T_sample Log_enap
Mfﬂ LGoA1 |
003 | O" [ 0poofLEO1
Log_enab Aov1

004 —32—— [ 80900 LG02
005 _@‘

— TO01 is a timer in flasher mode which marks the sampling period for the datalog (e.g. to record a value every 10 seconds set Ton=1sec,
Toff=9sec).

— The coil T01 controls the coil of the marker MO1 (flip-flop mode)

— The marker MO1 enable the data-log blocks LGO1 (that in this example records the analog input A01) and LGO2 that in this example records
the analog input A02): every time MO1 is activated, a new record of LGO1 and LGO2 is stored into the SD card memory.

210 JLovato
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2. Data storage location and format

If you insert the same card into a LRK host module, new data will be stored following the file saved in the current day, but the maximum line

number of a file to be saved is limited by the memory size.

1. When the LOG function is used for the first time, LRK will create a folder named EXCEL under the root directory of memory card, which is
used for storage of data files logged.

|| EXCEL
i ATM \

2 .
= k| config.ini
&
8
=
2. Data log file in LRK is named based on the current date (year-month-day). New data entries logged in a same day will be stored in the same
file following the previous ones, but will not cover the previous data. The size of data to be stored is limited by free space of memory card.
@J 20--11--11.xls 2020/11/11 10:44
3. File is stored in .xIs format by default. You can open the file in PC. Each line in the EXCEL file includes a time point, functional block number
and actual value recorded.
Time Coil_Name | Current_Value
24.2.159:15:9 A01 11
24.2.159:15:9 Cco1 0
24.2.159:15:9 T05 0
24.2.159:15:19 A01 11
24.2.159:15:19 C01 0
24.2.159:15:19 T0S 10
24.2.159:15:33 AO1 11
24.2.159:15:33 C01 0
il 24.2.15 9:15:33 T05 0
CARD FORMATTING
1) LRK only supports micro SD card of FAT32 format for storage of program. A memory card of any other format should be formatted to FAT32
format in advance.
2) The “Format card” option under the main menu enables formatting of SD card. Please back up data in the card before formatting, as all data
stored in the card will be cleared after formatting.
OUTPUT RECORD
> FORMAT Card
NETCONFIG
NET 10 SET
.JLovato 21
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CONFIGURATION FILE READING
For the types without LCD display (type LRK...B), parameter can be setting by reading the configuration file XXX.ini:

| sdagadasw.b

] udp_demo.c

£ Xo0Lini
Located under the root directory of SD card, XXX.ini file can be written in the set parameter of LRK (removing the file from the root directory or
rewriting the file name will lead to file reading error).

When powered on and put under the STOP state, LRK will read content in the configuration file, and modify the target register as per data in the
file.

Use of configuration file
Set IP address
For LRK...B types without screen, IP address can be configured by diary file writing and then reading by SD card.

#

#-ET IF ADDR

H

IFP_ADDED = 010;
IP_ADDE1 = 128;
IP_ADDEZ = 019;
TF ADMNE3 = 4R

Open the “XXX.ini” file under root directory of SD card to modify the file content and complete LRK parameter setting. The following rules

should be followed for file modification:

1. The set value should be between the punctuation marks "=" and ';".

2. The content behind the symbol /" is annotation not to be read by LRK.

3. Set “10,128,19,246” as the IP address; divide “10.128.19.246” into four fields, “010”, “128”, “019” and “246”; then fill the four fields into the
corresponding location as shown above.

4. If afield greater than 255 is filled, 255 will be read by LRK by default;

5. Put SD card in LRK, power on again and put it under the STOP state, LRK will automatically read and configure IP address.

Set subnet mask address
For LRK types without screen, subnet mask address can be configured by diary file writing and then reading by SD card.

IP_ADDREZ = 019;
IP_ADDRE3 = 248,

#SET SUBNET MASE

SUB_ADDRO = 2b5;
SUB_ADDRL = 255;]
SUB_ADDRZ = 2B5,;
SUB_ADDR3 = 000;
¥

#5ET GATEWAY

Open the “XXX.ini” file under root directory of SD card to modify the file content and complete LRK parameter setting. The following rules

should be followed for file modification:

1. The set value should be between the punctuation marks "=" and ';".

2. The content behind the symbol "//" is annotation not to be read by LRK.

3. Set “255.255.255.0” as the IP address; divide “255.255.255.0” into four fields, “255”, “255”, “255” and “0007; then fill the four fields into the
corresponding location as shown above.

4. If afield greater than 255 is filled, 255 will be read by LRK by default;

5. Put SD card in LRK, power on again and put it under the STOP state, when LRK will automatically read and configure subnet mask address.

Set gateway address

SUB_ADDRO = 255
SUB_ADDRI = 255.
SUB_ADDRZ = 255.
STR. ATINRES = NN
n

HSET GATEWAY
GATE_ADDRO = 192
GATE_ADDR1 = 168
GATE_ADDRZ = 000,
GATE_ADDR3 = 002
i

4SET MASTER IP ADDR
IP_ADDRO = 010;
IP_ADDR1 = 128,
IP_ADDRZ = 019,
IP_ADDRS = 245

Follow the same method of IP address and subnet mask setting for setting gateway address.
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OVERVIEW

LRK series products support the Ethernet communication function. User can realize the following functions through Ethernet communication:
- User program reading, writing and monitoring

— Extended device connection and network functional block configuration Network server

— Device program upgrade

DEVICE CONNECTION

The module is designed with an Ethernet RJ45 interface and a network status LED.

The shielded twisted-pair Ethernet cable can be used to connect device with PC, router, switch or other extended devices with RJ45 network
interface;

Network status LED indicates whether network communication of device is normal, which is off when network is disconnected, and the green
LED is lit during normal network connection; the LED flashing frequency is an indicator of network communication status.
Device connection:
I
—— | |[LRXSW
Software
Network information setting
The LCD interface of LRK shows the device IP address, Subnet mask, Gateway address, master/slave working mode, as well as remote master
IP address, IAP upgrade flag and other functions in the slave mode. The selected information can be modified by keypad.
Press the direction key to page up/down , select “NETCONFIG” under the main menu.
OUTPUT RECORD
FORMAT Card
> NETCONFIG
NET IO SET
Press OK to enter “NETCONFIG”
> |P ADDRESS
SUBNET MASK
GATEWAY
MASTER IP
> GATEWAY
MASTER IP
LAP SET
NET SET
Select the corresponding option under “Network setting” (NETCONFIG), and press “OK”.
Set IP address: Press “SEL” to enter the editing mode, and press”t” “1” for digit selection.
-> |P ADDRESS ->
IP ADDRESS
192.168.000.003
Set subnet mask:
-> SUBNET MASK ->
SUBNET MASK
255.255.255.000
Set gateway address:
-> GATEWAY ->
GATEWAY
192.168.000.001
214 -ILovato
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Set master IP:
-> MASTER IP ->

IAP upgrade setting:

MASTER IP
192.169.000.005

IAP SET

Yes
No

Network communication Master/slave station setting:

-> M/S SET ->

M/S SET

M

After setting all , press “ESC” to return to the NETCONFIG menu(this time will not save your settings to flash), press “ESC” to return to the main

menu when LRK automatically save the network settings.

.JLovato
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LRXSW PROGRAMMING SOFTWARE CONNECTION
After communication network connection of device and PC, open editing environment.

LRXSW, and enter Ladder or FBD program
Right click “Station” under the project, and select the “Link” item popped up.

File Edit Operation View

EECINEC)

B Mew Praject
... Station
The “Select communication port” window pops up, as shown below:
Link Com Port *
rSelect COM Port
Port: |ICPIP:192.163.0.5{Realr.ej
TCPIP: |fo-16-07-10-03-Ta -
Refresh | 192.168.0.3( ) | OtherLRE |
—Mode
f* Single
 Search I0 [0 [es
ot |
Note: Modify IP address of PC and device in the same network segment.
Select MAC address of the LRK to be linked, and click “Link”, when LRXSW will be automatically connected with LRK micro-plc.
EXTENDED DEVICE CONNECTION AND NETWORK BLOCK CONFIGURATION
Complete network information setting of device and communication configuration of network input and output ports after the upper computer is
linked.
Upper computer menu bar: " Operation "—" Network Set "; enter the Network Set window.
Operation  View Help
Link
I Network set... I
SD Card >
IAP Update >
Monitor
Simulator
Simulator Control
Run Ctrl+R
~  Stop Ctrl+T
“Local setting” Set the device IP address, subnet mask, gateway address, remote master IP address and Master address in the device setting
bar. When LRK is in STOP mode.
Metwork Set
DDEUS Ter/P | smre |
]PAddressIU'U'U'U
Gatewa._,|0.0.0.0
Subnet Mask | 255 . 255 . 255 . 0O
Master |0.0.0.0
Network M/S
[ i~ Slave
[~ Write
carel_|
216 JLovato
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Inputs and outputs function:
LRK provides network digital inputs/outputs and network analog inputs/outputs.
The LRK master can communicate with the LRK slave using the network inputs and outputs.

Blocks Function Number
JO1 ~ J3F Network digital inputs 63
K01 ~ K3F Network digital outputs 63
NIO1 ~ NI1F Network analog inputs 31
NQO1 ~ NQOF Network analog outputs 15

Complete network configuration of network input and output ports of the master device in the Network I/0 bar.

1706 GB 11 23

Network Set

Local setting  Network O | MoDBUS TCP/IP | SMTP |

NI =
coil | ® | Type | Mum
01 192 166.0 .102 N 0 |
Jo2 0.0.0.0 M 02
03 0.0.0.0 M0
304 0.0.0.0 ™M 04
105 0.0.0.0 ™M 03
306 0.0.0.0 M 06
oK cancel

As shown above, network digital input port JO1 reads status of point NO1 of slave device 192.168.0.102.

letwork Set

Local setting Network /O | MODBUS TCP/IP | SMTP |

[k-na -

Coil  |IP | Type | Num
K01 192 168, 0 102 M 02 |
K02 0.0.0.0 M4l
K03 0.0.0.0 M R
K04 0.0.0.0 M 43
KOG 0.0.0.0 M 44
KO 0.0.0.0 M 45

0K Cancel

As shown above, status of network digital output port KO1 is output to point M02 of slave device 192.168.0.102.

Metwork Set

Local setting Network YO | MoDaus T/ | sMTP |

—

coil |IP | Type | Num
NAID1 192 162 . 0 .88 C o |
NAIDZ  0.0.0.0 T 01
NAIO3  0.0.0.0 T 01
NAIDA 0.0.0.0 T o1
NAIDS  0.0.0.0 T 01
NAIDG  0.0.0.0 T 01

0K Cancel

As shown above, network analog input port NAIO1 reads the value of CO1 of slave device 192.168.0.88.

twork Set

Local setting Network 1O | mopBUS TCP/IP | SMTP |

|m -

coil  [IP | Type | Num
NAQO1 |19z .168. 0 .9 T 01
NAGDZ  0.0.0.0 T o
NAQD3  0.0.0.0 T om
NADDA 0.0.0.0 T om
NAQDS  0.0.0.0 Ton
NAGUS  0.0.0.0 T m

0K Cancel

As shown above, the value of network digital output port NAQO1 is output to TO1 of slave device 192.168.0.90.
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WEB SERVER

LRK micro-plc are designed with the web server function to enable the view of the main LRK information and status through a PC or mobile

device in the network.

Web server credentials

The first time you want to use the web server of LRK, a password must be set in the project. Open the software LRXSW and connect to the LRK.

Then, clic on Operation -> Web Password.

Clicking on Clear -> OK, the web server credentials are reset to default settings (admin: admin, password: admin). Otherwise, it is possible to set

a new admin name and a new password, then press OK. A message will confirm Write OK.

:m LRXSW V0.05 - [Create Ladder]
_ File Edit = Operation | View Help

| Link... ﬂ
- Network set...
= Newpl | WebPassword
Sta 5D Card »

Web server access

Met Password

admin | @dmin
0Old Password
News Password v Clear
cos

Net Password

admin | Ys&r

S d [
New P d ssxssxss‘ I Clear

cnc

Open the browser, enter the IP address of the LRK device in the address bar and the LRK web server page will appear. Insert the credentials
(user and password) of the LRK web server and clic on Login to access to the web server to check device information and working state.

L= & T e

Lov210

xl-I-

%2800

User

Password

hitps:/iwww.LovatoElectric.com/

System page: Display of the micro-plc model and versions information:

.JLovato
___ electric

Device Series LRK20

Device Type RD024RS

FW Version V0.30

IP Address 192.168.000.010
Status STOP

RTC 01.01.21 01:20 Fri

https://www.LovatoElectric.com/
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10 status page: View device working state information: digital and analog inputs and outputs, timers, counter, etc...

____electric

Digital Inputs

101 102 103 104 105 106 107 1og 109 10A 108 oc
OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Analog Inputs Temperature Inputs
A1 AD2 AD3 AD4 AD5 A06 AT ADB ATO1 ATO02 ATO3 AT04
00.00V | 00.00V | 00.02V | 00.00V | 00.00V | 00.00V | 00.00V | 00.00V 000.0C | 000.0C | 000.0C | 000.0C
Digital Outputs Analog Outputs
Qo Qoz Qo3 Qo4 Qos Qoé Qo7 Qos Aqo AQ02 AQ03 AQo4
OFF OFF OFF OFF OFF OFF OFF OFF 00.00V | 00.00V | 00.00V | 00.00V

Setting page: page to modify the password of the web server credentials.

ILovato
__electric

[ owressword [

https://www.| ovatoElectric.com/
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NETWORK COMMUNICATION BETWEEN TWO LRK DEVICES

Multiple LRK can be used for monitoring of input and output points through network and for remote control of the input and output points.
Network input and output:

- Network digital input and output J (01~3F), K (01~3F);

— Network analog input and output NAI(01~1F), NAQ(01~0F); LRK may use network input and output as coil or parameter.

Example:

Master LRK Slave LRK
Connected through network

Note.

This configuration can be extended up to a maximum of 8 LRK slaves connected in ethernet with the LRK master.

The total number of the network 1/0 available resources (independentely from the number of LRK slaves) are: 63 network digital inputs, 63
network digital outputs, 31 network analog inputs and 15 network analog outputs.

Master JO1~J3F can be configured according to status of the corresponding slave point. Master and slave setting in the case master J02 reads
status of slave coil M03:
Master: Q01 is controlled by J02, and status of JO2 depends on status of slave MO03.

JfJ|2 Qo1
[

= O

Slave: M03 is controlled by M32, and set ON or OFF within 0.5s.

M3z MO3
|
[

E O

Phenomenon: Status of master Q1 and JO1 and slave MO3 is consistent.

Master

1: Configure master IP
Enter the main menu, select “Network configuration”, and press “OK” for network configuration. Confiture IP address, gateway address and
subnet mask based on link status.

IP ADDRESS
SUBNET MASK
GATEWAY
MASTER IP

Select “IP ADDRESS”, and press “OK” to ensure the IP address setting menu.
Press “SEL” to enter the editing mode, set master address as 10.128.19.247, and press “OK” to save the IP address setting.

IP ADDRESS
010.128.019.247

Select “SUBNET MASK?”, and press “OK” to enter the subnet mask setting menu.
Press “SEL” to enter the editing mode, set subnet mask as 255.255.255.0, and press “OK” to save the subnet mask setting.

SUBNET MASK
255.255.255.000

Select “GATEWAY”, and press “OK” to enter the gateway address setting menu.
Press “SEL” to enter the editing mode, set master address as 192.168.000.001, and press “OK” to save the gateway address setting.

GATEWAY
192.168.000.001

JLovato
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2. Set master

Select “NETCONFIG” under the main menu, and press “0K”.

OUTPUT RECORD
FORMAT Card
> NETCONFIG
NET 10 SET
Select “NET SET” under the “NETCONFIG” menu, and press “OK”.
GATEWAY
MASTER IP
IAP SET
> NET SET
Select master.
M/S SET
3: Configure network 1/0 address mapping
The configuration of the network I/0 addressing can be done on the software LRXSW (menu Operation -> Network set -> Network 1/0; see
the example of the page 217) or alternatively from the display of the master LRK as described below.
On the LRK master select “NET 10 SET” under the main menu, press OK key then move cursor to “JNI01”; press “SEL” to enter the editing
mode, select “JNI02” and press “OK” for configuration of coil J02.
Set: Jo2
Set: KO1
Set: NAIO1
Set: NAQO1
Press “SEL” to enter the editing mode:
Enter the correct IP address (slave IP address, 10.128.19.245 in this example)
Enter the correct slave coil
SET: JO1
SLAVE IP
010.128.019.245
SET: MO03
4: Edit program under main menu
J02 Qo1
Press “ESC” to exit the program editing interface.
Caution: Please complete step 3 before turning to step 4.
Slave:
1: Configure slave IP
Configure IP address, gateway address, subnet mask and master IP according to link status.
IP ADDRESS
SUBNET MASK
GATEWAY
MASTER IP
Set IP address, gateway address and subnet mask as per instructions for master setting.
Set IP address as: 10.128.19.245
Set subnet mask as: 255.255.255.000
Set gateway address as: 192.168.000.001
Select “Set master IP”, and press “OK” to enter the master IP setting menu.
Press “SEL” to enter the editing mode, set master address as 10.128.19.246, and press “OK”, when the device will restart automatically and
save the gateway address setting.
Set master IP
010.128.019.246
-ILovato 221
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2: Set slave
Select “NETCONFIG” under the main menu, and press “0K”.

OUTPUT RECORD
FORMAT Card

> NETCONFIG
NET 10 SET

Select “NET SET” under the “NETCONFIG” menu, and press “OK”.

GATEWAY
MASTER IP
IAP SET

> NET SET

Select slave.

M/S SET S

Run the program after correct configuration and connection; LAN LED should be flashing in case of successful communication.

222
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MODBUS TCP FUNCTION/MODBUS RTU OVER TCP FUNCTION
MODBUS function block of LRK device enables Modbus TGP and Modbus RTU over TCP communication functions through Ethernet interface.

The functions of MODBUS block are detailed in Chapter 8 (Function Specification of LRK20RD024RS Type).

Device ID setting:

Open LRXSW software, and click Module System Set window under the Operation menu:

Maodule System Set x
FS5et ID————— | rRemote I/0
I * NO
Current ID: 1 <
" Master
New ID(00-99): | 1
" Slave
—Set Expand I/0 —Others
I/0 Hum: Ig vl [¥ 2 Keep
[~ C Keep
|¥ Back Light
[T I/0 Rlarm [z set
rR5485 Set———— DR Format Set—
Comm. Hode:lS:‘N:‘Z vl & Unsigned
Baud Rate: |33400 'l (" Signed
rCoil Record
@ Nome ("M (N Ca.ncell
Range: Inl—m vl SUM=0 o |

Enable LRK device of the master station mode and set ID as 0; enable LRK device of the slave station mode and set ID as 0~99 (except 0); slave

station device ID is unrepeatable.

Master station device setting:

Enter LCD interface of LRK device (-> Network setting->Network communication->), and set the device in the master station mode.

Open LRXSW software, and click Network Set window under the Operation menu:

Metwark Sat

Local setting | Network /0 MODBUS TCP/T> | smTP |

index |

| 1P

Aoy oW b W N e

169.254.200.33
169.254.200.53

0.0.0.0
0.0.0.0
0.0.0.0

D

i

o

3 169.254.200.44
1]

1]

1]

* MODBUS TCFIP

| " MODBUS Via TCPIP

S

Cancel|

Set ID and IP address of the slave station to be connected (Note: It should be consistent with that of slave station device) in the MODBUS TCP/

IP column. The options in the red frame at the bottom are for selection of Modbus TCP or Modbus RTU over TCP when the communication

mode is set.

Download to LRK device after setting. The setting becomes effective only after the device is powered-on again.

.JLovato
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The above setting can be modified by KEYPAD in the LCD interface:
-> MODBUS SET ->

MODBUS_TCP
RTU/TCP TCP
CHANNEL 01
MODBUS_TCP
RTU/TCP RTU
CHANNEL 01
Select Modbus TCP or Modbus RTU over TCP for communication mode setting.
Change CHANNEL (01~08), and press OK to enter the channel setting:
CHANNEL 01
SERVER_IP
192.168.000.006
ID: 01
IP address of the corresponding slave station and device ID can be modified in this interface.
The device is to be powered-on again after modification of setting. Otherwise, the setting will not become effective.
Slave station device setting:
Enter LCD interface of LRK device (-> Network setting->Network communication->), and set the device in the slave station mode.
Open LRXSW software, and select the Network Set window under the Operation menu:
Local setting | Network /0 MODBUS TCP/P | sMTe | |
Index | D | P -
1 1 169.254.200.33
2 v 169.254.200.53
3 3 169.254.200.44
4 1] 0.0.0.0
5 1] 0.0.0.0
6 1] 0.0.0.0 b
< >
+ MODBUS TCPIP " MODBUS Via TCPFIP
OK | Cancel |
In the MODBUS TCP/IP column, the options in the red frame are for selection of Modbus TCP or Modbus RTU over TCP for communication
mode setting (to be consistent with the master station setting). Download to LRK device after setting. The device is to be powered-on again;
otherwise, the setting will not become effective.
224 JLovato

electric



31100536

1706 GB 11 23

The above setting can be modified by KEYPAD in the LCD interface:

-> MODBUS SET ->

Select Modbus TGP or Modbus RTU over TGP for communication mode setting.

MODBUS_TCP
RTU/TCP TCP
CHANNEL 01
MODBUS_TCP
RTU/TCP RTU
CHANNEL 01

The setting becomes effective only after the device is powered-on again upon modification.

Example:

Network Set

Local setting | Network O MODBUS TCF/IP | SMTP |

Index | | P

169.254.200.33

D

2

0 0.0.0.0
0 0.0.0.0
0 0.0.0.0
0 0.0.0.0
1]

0.0.0.0

Ao s w Ml

# MODBUS TCFIP
oK

" MODBUS Via TCPIP
Cancel

Set ID of the slave station device corresponding to channel 1 as 2 and IP address as 169.254.200.33. User code:

oo

o0z

003

LLE]

005

006

oon7

008

MOl

M32
|

MOl

el

MOl

!

DRO4

o |7
[ ]

L
ik

Y

2
C30

.JLovato
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MU module setting:

As shown above, TCP/IP is to be selected when Modbus TCP or Modbus RTU over TCP communication is used for the MU module.

Edit Contact/Coil

F IH |1= IL MO |ns ar

rSelect Coil No. ——
" RS485
My 01 v| (01~0F) Symbo:
(01-0m)_Symbol| o reps1e ‘

[ Function |

Mode [5 -

Write Single Coil(0x05)

Remote ID: 02

(0~TF)
Comm. add: & |2C30 DR -
{0-FEFFF)

Comm. data: DR |03 ~

The data wrote into a coil depends
on the DRO3 Value.

OK Cancel

226
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E-MAIL TRANSFER FUNCTION
Note. This function is not compatible with SMTP servers that requires the SSL/TLS encrypting.
After LRK device is connected to Ethernet, E-mail can be sent to the E-mail box designated by user through SMTP E-mail transfer protocol. The

mail content includes the current status of device input and output points. The corresponding fault code will be sent if the device fails.

E-mail transfer function setting:

Open LRXSW software -> Open Network Set window under the Operation menu, and then set relevant information in the SMTP column:

g
SD Card
Monitor

Simulator

Simulater Control

Run

Ctrl+R

ABC

nnz 1

Network Set

Local setting | Network 10 | MODBUS TCP/P SMTP |

Server IP PR . 181 . 15 . 16l

Server Port |25

gy LEal |zxc1232xc321654@163.mm

v Stop Crl+T .
P:1 Send Mail Password
Power i —— I)CE‘ELYQYIBJSPFNDM
Pause Ctr+U ABC
Quit Ctri+Q Incoming Mail |zxc123zxc321654@163.com
ABCDEF ..
Read
Write ABCDEF ...
Compare..
ABCDEF ...
Check Error oK | Cancel
e ABCDEF ... .
atcaSel ABCDEF .|
Password...
ABCDEF ..

Language

Module System Set...
_

Notes: Server IP is IP address of SMTP server for the sending mailbox;
Server Port is the port of SMTP server for the sending mailbox;

The sending mailbox should have SMTP service enabled and authorization code recorded. The code is the password for third-party client

to log in the sending mailbox;
The receiving mailbox should support SMTP mail receiving to avoid SMTP mail from being treated as junk mail.

Example of sending mailbox setting:

User needs to enter two E-mail boxes, namely the sending mailbox and receiving mailbox, for using the SMTP E-mail transfer function.

Third-party client login authorization should be enabled for the sending mailbox, so as to allow LRK login for mail sending.
Chent authorization code
Authorization status: @ ON () OFF (POP/IMAP/SMTP to be disabled simultaneously)

Administration: Reset authorization code

There may be risk of password disclosure when third-party client is used to log-in the mailbox. Authorization
code is the special password used for logging in third-party mail client, which is applicable to:
POP3/IMAP/SMTP. What's authorization code? How to use?

The authorization code (not the password created during mailbox registration) is obtained when authorization is enabled.

’Pl'ﬂlllpi x

Your authorization code is g d. Please enter the 16-bit authorization
code in the password field of third-party client for verification.

933fd47099f7cb86

Note: After being obtained, the authorization code is to
be used to re-login the client already logged in.

3 Enable POPISMIP Enable IMAP/SMTP

SMTP server of Sina mailbox is shown below:

Client setting: POP3 server: pop.sina.com

SMTP server: smtp.sina.com

SMTP server of Netease mailbox is as follows:

Server address: POP3 server: pop.163.com
SMTP server: smtp.163.com
IMAP server: imap.163.com

.JLovato
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As SMTP server address varies with mailbox, user needs to check before using it for acquiring the IP address of SMTP, as instructed below:
Press win+R key on the PC, and enter ping (the above-checked SMTP address) in the pop-up window (as shown below) to obtain IP address of
SMTP server:

B CAWINDOWS\system32\cmd.exe

181.15.161]
ime=52ms 1T
ime=50ms TTI

181.15.161: bytes: ime=49ms TTI
Response from 220.181.15.161: by 2 Time=48ms TTL=53

Ping statistical ir 0f220.181.15.161
Data pac ; ed=4, lost=0 (0% lost)

Estimated time of round

Shortest=48ms, longes

The above selected is the IP address, which is to be entered in server IP.
SMTP server port number may be 25, 587. Port number of the sending mailbox server used is to be confirmed.

SMTP related information can be checked in the LCD interface:
-> SMTP DATA ->

NETCONFIG

NET TO SET

MODBUS SET
> SMTP DATA

Enter SMTP DATA, and press Up/Down to view SMTP related information.

SMTP SERVER_IP

049.007.036.022

PORT
00025

SEND_MAIL
abcdef123456 @sina.com

PASSWORD
4d792abd454dddd8

RECEIVE_MAIL
xyz456789@163.com

User may check the above-listed information in the LCD interface, but cannot change the same by KEYPAD.

User code example of E-mail transfer function:
Capacity: Z34biree space.

1%/(0) I 1
Mic — I 1

SMTP I 1

LRK sends an E-mail each time when it is in the rising edge of M3C point.
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Chapter 12 Project transfer from LRD to LRK

Chapter 12 Project transfer from LRD to LRK. 229

Conversion of LRD program to use with LRK either already saved as a file or Read (uploaded) directly from LRD 230

Conversion of LRD programs to use with LRK already saved as a file 232
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CONVERSION OF LRD PROGRAM TO USE WITH LRK EITHER ALREADY SAVED AS A FILE OR READ (UPLOADED) DIRECTLY FROM LRD
For both cases Station Export/ Import functions must be used .
Example below shows the reading of the program from LRD and transfering to LRK.

Step 1. Using the LRXSW programming software create a new file type LRD and select the type LRD and then the product code from the list
(example: LRD12RD024).

LRXSW V.05 Select Type %
File Help LRK
[ Ctrl+N Station name IStar.ion
Open... Ctrl+0 @ New |LRD12RDO24 x| |rapoem ~|
Recent File ¢ LRK * LRD
Exit

OK I Cancel

Step 2. Connect the LRD to the PC with software LRXSW. Clic on the menu Operation -> Link and select the COM port according to the one used
on your laptop.

1
Link Com Port X

—Select COM Port

Port:

—Mode
* Single

( search 0 o [es
vnLink |

Step 3. Read the project from the LRD. Then clic on the menu Station -> Export.

LRXSW W0.03 - [Create Ladder]
File Edit Operation View Help

OEE [« H|HEE -

% | Coil/Coni
=N New Project Symbol :
""" &= Link b d
Read 3451
Write 14
Simulator
Impert 3451
Export
= 3451
Mew 5tation
Delete Station 345¢
'

Save the file with name on your PC. Note. The file extension of the LRD project is .gen.

JLovato
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Step 4. Create a new file for LRK Clic on Station and New and select LRK then the LRK model.

LRXSW V0.05 - [Create Ladder]
File Edit Operation View Help

S| e

mECEEE

x| Coil/Co
5 New Project Symbol:
""" Link d
Read 234!
Write
) 234
Simulator
Import 234!
Export
5 234!
Mew Station
Delete Station 234!
l

Step 5. Select Station -> Import and open the LRD program file previously saved

step.

LRXSW V0.05 - [Create Ladder]
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. Once imported and displayed on the screen go to the next
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Step 6. Connect to the LRK unit and use the Write function to download the program to the LRK via ethernet connection. For this you can refer

to the LRK instruction manual if necessary.
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CONVERSION OF LRD PROGRAMS TO USE WITH LRK ALREADY SAVED AS A FILE
Example below shows the Reading of a program that has been previousely compiled using the previous realease of LRXSW programming

software.

Step 1. Use the LRXSW programming software (latest version 0.05 or greater) and create a new station for the LRK unit that has to be
programmed with the program that was developed for LRD.
Select the type LRK and then the LRK product code from the list, then press OK.

Select Type
LRK
Station name |Station
@ New |LRK12RD0Z4 ~| |aoper ~|
' LRK " LRD
[0):4 I Cancel
Step 2. Right click on the menu Station and select the Import function.
LRXSW V0.05 - [Create Ladder]
- File Edit Operation View Help
@]
: | =]
= | Ccoil/col
= New Project Symbol:
T Station
Link
348
Read
) Write 34
Simulator
348
Import
Export 34F
Mew Station
i Delete Station 342
Step 3. Select the project file that had previously saved on the PC for LRD. Then select open.
— LRXSW V0.05 - [Create Ladder]
[ apri X 5 Fie_Edt Opevatmn‘\/\ew Help
Cercain: | I Desktop =] « fa ok @~
~ Capacity: 2395 free space.
[ LRD_Project Q83
g LAD D t
245 KEMUI’HEH
o1
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Step 4. Connect to the LRK unit and use the Write function to download the program to the LRK via ethernet connection. For this you can refer
to the LRK instruction manual if necessary.
232 JLovato

electric



