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SUMMARY OF CHANGES

This user manual is modified by firmware V3.0 and LRXSW programming software ver. 3. LRD V3.0 adds some new functions with firmware

version V3.0 to strong LRD function. The upgrade content is shown as the 2 tables below simply. More information about idiographic function to

see function instruction.

EDIT AND DISPLAY

LRD V3.0 LRD V2.x

Ladder 300 lines 200 lines

FBD 260 blocks 99 blocks
LCD 4 lines * 16 characters 4 lines * 12 characters

CONTACT AND FUNCTION BLOCK

input output LRD V3.0 LRD V2.x
Auxiliary relay M M M 63(M01~M3F) 15(M1~MF)
Auxiliary relay N N N 63(NO1~N3F) Ladder: NO
FBD: 15(N1~NF)
temperature input AT 4(ATO1~ATO04) No

analog output AQ 4(AQ01~AQ04) No

PWM P 2(P01~P02, PO1 adds PLSY mode) 1(P1: PWM)

HMI 31(HO1~H1F) 15(H1~HF)

Timer T T Ladder: 31(T01~T1F) 15(T1~TF)

FBD: 250(TO1~TFA)

Counter C C Ladder: 31(C01~C1F) 15(C1~CF)
FBD: 250(C01~CFA)

RTC R R Ladder: 31(R0O1~R1F) 15(R1~RF)
FBD: 250(R01~RFA)

Analog Comparator G G Ladder: 31(G01~G1F) 15(G1~GF)
FBD: 250(GO01~GFA)

AS (Add-Sub) No No Ladder: 31(ASO1~AS1F) No
FBD: 250(AS01~ASFA)

MD (Mul-Div) Ladder: 31(MDO1~MD1F) No
FBD: 250(MD0O1~MDFA)

PID Ladder: 15(P101~PIOF) No
FBD: 30(PI01~PI1E)

MX (Multiplexer) Ladder: 15(MX01~MXOF) No
FBD: 250(MX01~MXFA)

AR (Analog Ramp) Ladder: 15(AR01~AROF) No
FBD: 30(AR01~AR1E)

DR (Data Register) 240(DR01~DRFO) No

MU (MODBUS) Ladder: 15(MU01~MUOF) No
FBD: 250(MUO1~MUFA)

Block B B Logic function: BOOLEAN No
260(B001~B260)The capability of 99(B01~B99)The capability of each
each block is alterable, and the total block is fixed
capability of block is 6000bytes

LRXMOO (version 3) LRXMOO (ver. 3) can be used with all LRXMOO cannot be used with LRD V3.x
versions of LRD
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CHAPTER 1: GETTING STARTED

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

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

PRECAUTION FOR INSTALLATION

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

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

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

corrosive gas, vibration, etc.

PRECAUTION FOR WIRING

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

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

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

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

PRECAUTION FOR OPERATION

To insure safety with the application of the LRD relay, complete functional and safety testing must be conducted. Only run the LRD after
all testing and confirming safe and proper operation is complete. Any potential faults in the application should be included in
the testing. Failure to do so could lead to improper operation, equipment damage or in extreme cases even Death, serious bodily injury or
considerable damage to property.

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

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

EXAMINATION BEFORE INSTALLATION

Every LRD relay has been fully tested and examined before shipment. Please carry out the following examination procedures after unpacking

your LRD relay.

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

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

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

ENVIRONMENTAL PRECAUTIONS

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

— Mount the unit vertically

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

— Avoid placing LRD close to any heating equipment

- Avoid dripping water, condensation, or humid environment

- Avoid direct sunlight

— Avoid oil, grease, and gas

— Avoid contact with corrosive gases and liquids

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

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

— Avoid excessive vibration; if vibration cannot be avoided, an anti-rattle mounting device should be installed to reduce vibration.

DISCLAIM OF LIABILITY

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

e s s e Y Y e B B B B O
I I | |
a C

b d e
a. LR = Programmable relay series LR... d. R = Digital relay outputs
T = Digital transistor outputs
b. D = Base model with display
E = Expansion module e. A240 = Supply voltage 100...240VAC
D024 = Supply voltage 24VDC
c. 10 = Base module, 6 digital inputs + 4 digital outputs A024 = Supply voltage 24VAC

12 = Base module, 8 digital inputs @ + 4 digital outputs
20 = Base module, 12 digital inputs @ + 8 digital outputs
08 = Expansion module, 4 digital inputs + 4 digital outputs
P00 = MODBUS communication module

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

CODE COMPOQSITION FOR LRD PROGRAMMABLE RELAY ACCESSORIES

I 0 e N A I e I I

| || |
a b

a. LRX = LRD programmable relay accessory

b. GO0 = Connecting cable for PC <> LRD base module
D00 = User's manual Italian edition (paper)
D01 = User's manual English edition (paper)
D02 = User's manual Spanish edition (paper)
D03 = User's manual French edition (paper)
MO0 = Program backup memory
SW = Programming and supervision software (CD-ROM)

QUICK START SETUP

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

INSTALL LRXSW SOFTWARE
Install the LRXSW Software from CD or from the free internet download at Customer Service (Tel. +39 035-4282422,
e-mail: service@LovatoElectric.com)

]‘oﬂ Setup — LRD Client E]I?_

Welcome to the LRD Client Setup
Wizard
This will install LRD Client 2.9.030417 on your computer.

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

Click Mext to continue, or Cancel to exit Setup.

&3

|§ Mewnt > 3 [ Cancel
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CONNECT POWER TO LRD RELAY
Connect power to the LRD Relay using the below wiring diagrams for AC or DG supply for the applicable modules. See “Chapter 2: Installation”
for complete wiring and installation instructions.

24VDC  +
24VAC — —
100...240VAC ‘ ’EE’ iy
50/60Hz | | | |
N | - |
C W ro- '
| 1) |
VAC | VDC !
' |
EE |
| |
-_— ____‘_'___J_F-“"'_r '“|---___q____,_FJ“""
|
CONNECT PROGRAMMING CABLE LRXC00
Remove the plastic connector cover from the LRD using a flathead screwdriver as shown in the figure below. Insert the plastic connector end of
the programming cable into the LRD relay as shown in the figure below. Connect the opposite end of the cable to an RS232 serial port on the
computer.
ESTABLISH COMMUNICATION
a. Open the LRXSW software and select “New Ladder Document” as shown below.
b. Select “Operation/Link Com Port...” as shown below.
File Edit m ¥iew Help
.Lovato !
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c. Select the correct Com Port number where the programming cable is connected to the computer then press the “Link” button.

Link Com Port

@ COM1 PORT; (" COMS PORT
(" COM2 PORT (" COM& PORT
" COM3 PORT (" COM7 PORT

(" COM4 PORT ( COMS PORT
(o | muik | close |

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

WRITE SIMPLE PROGRAM

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

TLAD Version: - (B
EIE]C) Fh ErbEdcEXEe®e xaa

Coil/Contact: Capacity: 1200 free space. PC Mode: A
Symbol:

#*:Uzed 001

1:1234567894BC

z:1234 5
X:123456789ABC
Q:12345678 P:1
z  |o ¥ B |wal»

Y:123456789ABC
Internal auxiliarcy relay

H: 123456 T89ABCDEF L. u [l -] o1-sF
T:123456789ABCDEF L. Contact Type
C:123456789ABCDEF ,,J & SR - " STR NOT -

K:123456 T89ABCDEF .l

G:123456 T89ABCDEF L.l ! 0K I Cancel |

H:123456 T89ABCDEF Ll

L:12345678 !
D: 0 008

009 v
<
@Eﬁ@@ a0 HFo il o of I d 4 8 B 5 SIEE 2N EEIE!!
DNET. gen Var:Ver:x x| Status:Step OFFLINE Hodel LRD-20VT-D I0:00

Note: If the ladder toolbar is not visible at the bottom of the screen, select View>>Ladder Toolbar from the menu to enable.

JLovato
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b. Use the “A” key on your keyboard (or the “A” icon on the ladder toolbar) to draw the horizontal circuit line from the M contact to the right
most cell, as shown below.

% LAD Version:

File Edit Operation Yier Help
BEeE GAhEEENcENE oM xaa
Coil/Contact: Capacicy: 1197 {res space. PC Mode: A
Symbol: 71
|
*:Used °°1<d.l\
1:123456789ABC
Z:1234 002
X:123456T89ABC
Q:12346678 P:1 003
Y:123456T89ABC
M:123456789ABCDEF L. 004
*

T:123456 T89ABCDEF ..
C:123456T89ABCDEF ) e
R:123456 T89ABCDEF ..

008
G:123456789ABCDEF L)
H:123456 TBOABCDEF L. oY
L:12345678
D: 0 008

008 v
< >
ﬂ@ﬂ%m‘M@@Eﬁ@ﬂ@@@@&@&@@ﬁﬂ 1| 5 e
[DNET. gen Ver Ver:x .z Status:Step OFFLINE Bodel :LRD-20VT-D ID:01 y:

c. Select the “Q” coil icon from the ladder toolbar and drop it on the right most cells. Select Q01 from the dialog and press OK as shown below.
See Chapter 4: Ladder Programming instructions for complete instruction set definitions.

PC Hode: A

BE8 66 E- BEY

o Jr Iz Ix T lc Al

*:Used Select Coil No. Outpur. Type
1:123456789ABC ﬁj‘ -8) Fi[ (“REser

. C Sec (" P
Z:1234

K:123456 TBIABC
Q:12345678 P:1
Y:1234567894BC
M:123456TB9ABCDEF Ll

*
T: 123456 7T89ABCDEF L.

d. Test the simple program. From the Operation menu, select the Write function and write the program to the connected LRD relay as shown
below.

VYiew Help

Momni tor %

Simulator =
Coil/Cont Simulator Control
Symbol:

Run Ctrl+R
*:Used v Stop Ctrl+T
I:12345¢
2:1234 Quit Ctrl+Q

H:12545¢ Read

Q:12345¢ RIC Set...
*

Analog Set. ..
¥:12345¢ Fassword. ..
. Language
n: i2345i Module System Set...

T:12345¢ Link Com Port...

JLovato
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e. Select the RUN icon from the toolbar, and select “No” when the pop-up message asks “Do you want to read program from module?”, as

shown below.

pEEEEF - BEEL ENEpE e~ 58 o

Co1l/Contact:
Symbol:

*:Used
1:123456789ABC

2:1234
X:123456789ABC
Q:12345678 P:1
Y::ZSdSE?BBABC
N:123456789ABCDEF )
T::ZSdSE?BQ&BCDEF =
C:123456789ABCDEF L)
R:123456789ABCDEF .J
G:123456789ABCDEF )
H:123456789ABCDEF .l

L:12345678

D: O

001

Do you want to read program from Module ?

HOl

Capacicy: 1196 free space.

QoL

H|

Yes

. On the Input Status dialog, click on M01 to activate the contact MO1 which will turn ON the Output Q01 as shown below. The highlighted
circuit will show active and the first Output (Q01) on the connected LRD relay will be ON. See Chapter 3: Programming Tools for more

detailed software information.

EEEER < EESE X e e N

Coil/Contact:
Symbol:

*: Status ON

1:1234567894ABC
2:1234
K:123456789ABC
Q:12345678 P:1
*

T:1234567T894ABC
M:123456T89ABCDEF L.
T:123456?89ABCDEF =
C:123456789ABCDEF L.
R:123456 T80ABCDEF ..l
G:123456789ABCDEF L.l

H:123456 T89ABCDEF L.l

L:12345678

x (R EPEDEREEED

002

l 2345678 9ABC

Capacity: 1196 free space.

Qo1

111

007
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CHAPTER 2: INSTALLATION

GENERAL SPECIFICATIONS

LRD is a miniature Relay with a maximum of 44 1/0 points and can be programmed in Relay Ladder Logic or FBD (Function Block Diagram)

program. The LRD can expand to its maximum 1/0 count by adding 3 groups of 4-input and 4-output modules.

POWER SUPPLY

Input Power Voltage Range

24V DC Models: 20.4-28.8V
12V DC Models: 10.4~14.4V
AC Models: 85-265V

24V AC Models: 20.4-28.8V
Power Consumption 24VDC: 12-point :125mA - 20-point: 185mA
12VDC: 12-point: 195mA - 20-point: 265mA
100-240VAC: 100mA
24VAC: 290mA
Wire Size (all terminals) 26 to 14 AWG
PROGRAMMING
Programming languages Ladder/Function Block Diagram
Program Memory 300 Lines or 260 Function Blocks
Programming storage media Flash
Execution Speed 10ms/cycle
LCD Display 4 lines x 16 characters
TIMERS
Maximum Number Ladder: 31; FBD: 250
Timing ranges 0.01s-9999min
COUNTERS
Maximum Number Ladder: 31; FBD: 250
Highest count 999999
Resolution 1
RTC (REAL TIME CLOCK)
Maximum Number Ladder: 31; FBD: 250
Resolution 1min
Time span available week, year, month, day, hour, minutes
Compare Instructions (Analog, Analog*gain + Offset, Timer, Counter, Temperature Input (AT), Analog Output (AQ), AS, MD, PI, MX, AR and
DR Values)
ANALOG COMPARE
Maximum Number Ladder: 31; FBD: 250
Compare versus other inputs Analog, Timer, Counter, Temperature Input (AT), Analog Output (AQ),
Analog*gain + Offset, AS, MD, PI, MX, AR, DR, or Numeric values
AMBIENT CONDITIONS
Enclosure Type 1P20
Maximum Vibration 1G according to IEC/EN 60068-2-6
Operating Temperature Range -20°...55°C (-4°...131°F)
Storage Temperature Range -40°...70°C (-40°...158°F)
Maximum Humidity 90% (Relative, non-condensing)
Vibration 0.075mm amplitude, 1.0g acceleration
Weight 8-point: 190g
10,12-point: 230g
20-point: 3459
Certifications cULus, CE
DISCRETE INPUTS
Current consumption 3.2mA - 24VDC
4mA -12VDC
1.3mA - 100-240VAC
3.3mA - 24VAC
Input Signal "OFF” Threshold 24VDC: < 5VDC;
12VDC: < 2.5VDC
100-240VAC : < 40VAC
24VAC: <6VAC
Input Signal "ON” Threshold 24VDC: > 15VDC;
12VDC: > 7.5VDC
100-240VAC : > 79VAC
24VAC: >14VAC
Input On delay 24, 12VDC: 5ms
240VAC: 25ms;
120VAC: 50ms
24VAC: 5ms
Input Off Delay 24, 12VDC: 3ms
240VAC: 90/85ms 50/60Hz ;
120VAC: 50/45ms 50/60Hz
24VAC: 3ms
Transistor device compatibility NPN, 3-wire device only
High Speed Input frequency 1kHz
Standard Input frequency <40 Hz
Required protection Inverse voltage protection required
.Lovato B
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ANALOG INPUTS

Resolution

Basic unit: 12 bit
Expansion unit: 12bit

Voltage Range acceptable

Basic unit: Analog input: 0-10VDC voltage,

24VDC when used as discrete input;

Expansion unit: Analog input: 0-10VDC voltage or 0-20mA current

Input Signal "OFF” Threshold

< 5VDC (as 24VDC discreet input)

Input Signal "ON” Threshold

>9.8VDC (as 24VDC discreet input)

Isolation

None

Short circuit protection

Yes

Total number available

Basic unit: A01-A04
Expansion unit: A05-A08

RELAY OUTPUTS

Contact material Ag Alloy

Current rating 8A

HP rating 1/3HP@120V 1/2HP@250V

Maximum Load

Resistive: 8A /point
Inductive: 4A /point

Maximum operating time

15ms (normal condition)

Life expectancy (rated load)

100k operations

Minimum load

16.7mA

TRANSISTOR OUTPUTS

PWM max. output frequency

1.0kHz (0.5ms on,0.5ms off)

Standard max. output frequency

100Hz

Voltage specification

10-28.8VDC

Current capacity

1A

Maximum Load

Resistive: 0.5A/point
Inductive: 0.3A/point

Minimum Load 0.2mA
PRODUCT SPECIFICATIONS
Moduli base
Order code Input Power Inputs Outputs Display & Keypad Max 1/0
LRD12RD024 24VDC 6 DC, 2 Analog 4 Relay Vv, 201-204 36+4 *1
LRD12TD024 24VDC 6 DC, 2 Analog 4 Transistor Vv, 201-204 36+4 *1
LRD20RD024 24VDC 8 DC, 4 Analog 8 Relay Vv, 201-204 44 +4
LRD20TD024 24VDC 8 DC, 4 Analog 8 Transistor Vv, 201-204 44 + 4
LRD10RA240 100-240VAC 6 DC 4 Relay Vv, 201-204 34+4
LRD20RA240 100-240VAC 12 DC 8 Relay Vv, 201-204 44 + 4
LRD12RA024 24VAC 8DC 4 Relay Vv, 201-204 36+4 *1
LRD20RA024 24VAC 12 DC 8 Relay Vv, 201-204 44 +4
Expansion Modules
LREOBRD024 24VDC 4DC 4 Relay N/A N/A
LRE08TD024 24VDC 4DC 4 Transistor N/A N/A
LREO8RA240 100-240VAC 4DC 4 Relay N/A N/A
LREO8RA024 24VAC 4DC 4 Relay N/A N/A
LREP0O 24VDC Communications Module, RS485 ModBus RTU slaver
Accessories
LRXC00 LRD Programming Cable, LRD Programming software
LRXMO00 LRD program backup memory
*1 If module with keypad and display, Max 10 can be added keypad input Z01-Z04.
2 More information about Product Specifications to see “chapter 6: Product Specifications”.
12 JLovato
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MOUNTING
35mm DIN-rail Mounting
The LRD relay must always be mounted vertically.

Place the upper end of the LRD relay inserting the slot on the DIN rail. Slightly press the relay downwards and fasten its lower end on the rail.

Check that the LRD is firmly fitted.

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

Connector

23U 5B AIA ..

a0 AA855656

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

Input_ X1 X2 X3 X4

4 AC

Press-button

L N AC100-240V

= ZEN

g §@

==
o

]

Output 4 x Relay /8A || LRXM0O

P D P

It is recommended to apply a DIN-rail end clamp to hold the LRD in place.

\__DIN Rail

11213 1415 16 AT A2

Input X1 X2 X3 X4

00 00000000 || &% 0000 End dlamp
DC 24V Input 8 x DC(A1,A2 0~10V) L N AC100~240V
ZENN
ﬁ) [

\__ DIN Rail

Output 4 xRelay/8A || LRXMOO QV/?O%Q
@ P P P [P

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

t
B!

T NG €N R
0000000000

DC2LY INPUTBXDCIATAZ 1-10Y]

M4x20 (#8x32)
%5 =
Y4
% G Q% %
S
v
S 4,
00 06606665 7% 555
DC24V  Input 8 x DC(A1,A2 0~10V) (L) (N) AC 100-2400 M4x20 (#8x32)
@ @®
->
72| 2 ks ©
« X
N4
Output 4 x Relay / 8A LRX MO0 CoNNECTOR Q/Q Q/Q
P P % o FPOORL
) d]J
WIRING
A WARNING: The 1/0 signal cables must be routed parallel to the power cable, or in the same cable trays to avoid the signal interference.
A To avoid a short circuit on the load side, it is recommended to connect a fuse between each output terminals and loads.
WIRE SIZE AND TERMINAL TORQUE
F—
= | T |
R Do C—
mm? 0.14..15 0.14...0.75 0.14..25 0.14..25 0.14..15
AWG 26...16 26...18 26..14 26..14 26...16
=— C el
ﬂfj) @ Nm 06
(0.14in c
@ Ibin 5.4
Input 24VDC
== 0-10V Analog = 0-10V Analog
1 2 1 2 3 L
[ | l [ I |
R TN T TN 17T 17T
{ - ,,/j( d- ,/1 l\\ _ ,/’_]7(\\ _L7 7‘\\ _ ,/’j_l\\ _ ,/j
+ - Al A2 ‘ A3
. 0 . @+ Mg
E —\ 1 E T F1’1
24DC X @ } } O RRRR
-—1 \Mﬁ =— \N N\ 1)
- n e B W4 5 B A A + - nre B 4 5 6 7 B AR M
@@ VRV QQ QR0 QLY LRLLeeee
Dc .V Input oc v INPUT
i Nt =2\ | N — =N | L
14 .Lovato
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Sensor Connection

Fuse
+ =
24D F
BL ﬁ EM  EBL ﬁ BMH
1B A
be teenni | (T Tiane]
oc oW Input v I
I;JFE‘:‘:E‘:E‘:‘:‘:‘: —=E=.!1I
I 1
o N —— Qm - ,
Input 100~240VAC/24VAC
24VAC hid L A
100...240VAC ’9—] ‘IHH 'X/? lH“‘llHl‘
5”’6°”Z£N aERARARN T n B AAARARATRARD
| 00 200000 | oo 2000 0000 0o00eeee
AC .V Input AC .V INPUT
S Snm——— S B dlr——=~a__ L

Output (Relay)

Output 4 x Relay / 8A I l

P

L/ © ;
12..240VAC . |
!
50/60Hz LJ . ! }
N / _ [F :1: | U } P P
or 12...125VDC — - !
|
!

12...240VAC 50/60Hz

Output (Transistor)

~ — —_

OUTPUT 4xTR/0.5A @

@@ @@ @@ @@ H v: v v+/ v v: 2 v+/ Vo v: V2 v+/ V2 v/ > v+/ vz H
0T u Tw et fel fel  fwl Fel  Fel  Ful g
R g
+ [ﬂl \ \
} |
|
24VDC Nl
or A I~

LIy
1200C [El | il
—_ ——

1 - 1A quick fuse, disconnect switch and circuit protections

2 - Transitory over-current surge suppressor (36VDC cut-off voltage)
3 - Transitory over-current surge suppressor (400VAC cut-off voltage)
4 - Fuse, disconnect switch and circuit protections

5 - Inductive load.

JLovato 15
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CHAPTER 3: PROGRAM TOOLS

PC PROGRAMMING SOFTWARE “LRXSW”

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

1.

Easy and convenient program creation and editing.

Enables users to print programs for reference and review.

. The Simulation Mode allows users to run and test their program before it is loaded to the controller.
. Real-time communication allows the user to monitor and force 1/0 on the LRD relay operation during RUN mode.

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

5 Setup — LRD Client r__—l = @

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

It is recommended that you close all other applications before
continuing

Click Nest to continue, or Cancel to exit Setup.

E Next > 5 [ Cancel ]

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

Insert the plastic connector end of the programming cable into the LRD relay as shown in the figure below.

2. Programs can be saved on a computer for archiving and reuse. Programs can also be uploaded directly from a LRD and saved or edited.
3.
4
5

Connect the opposite end of the cable to an RS232 serial port on the computer. In case the computer does not have one, connect the LRX C00
cable to a RS232-USB converter, compatible with USB2.0 or higher.

JLovato
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START SCREEN
Run the LRXSW software and the below Start screen will be displayed. From this screen, you can perform the following functions
6 LRD Client
NEW LADDER PROGRAM
Select File —>New —>New LAD to enter the development environment for a new Ladder program.
NEW FBD PROGRAM
Select File —>New —>New FDB to enter the development environment for a new FBD (Function Block Diagram) program.
OPEN EXISTING FILE
Select File —>0pen to choose the type of file to open (Ladder or FBD), and choose the desired program file, and then click Open.
LADDER LOGIC PROGRAMMING ENVIRONMENT
The Ladder Logic Programming Environment includes all the functions for programming and testing the LRD using the Ladder Logic
programming language. To begin a new program select File —>New, and select the desired model of LRD, and the number of connected
expansion units if applicable, as shown below.
Select Nodel Type @
Specifictions
5G2-12HR-D:
“m"'" - (1) Power : 24 VDC
FoN (2) Input : Il-I6,Al1,A2
gog (3) Output : 4xRelay/84
s (4) Analog : Yes
e | (5) RTC @ Yes
(6) PUM Output : No
(7) 1KHz Input : Il-I2
(8) High Speed Comm. : No
(9) LCD/Keypad : Yes
DI/DO (l0)Extension : Yes
Select Type
0 - I
5G2-12HR-D ¥
cone |
Lovato 17
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MENUS, ICONS AND STATUS DISPLAYS

The Ladder programming environment includes the following Menus, Icons and Status Displays
1. MENU BAR - Five menu selections for program development and retrieval, editing, communication to connected controllers, configuration of
special functions and viewing preference selections.
2. MAIN TOOLBAR - (From Left to Right)
Icons for create a new program, open a program, save a program and print a program.
Icons for Keypad, Ladder view, HMI/Text edit and Symbol (comments) edit.
Icons for Monitor, Simulator, Simulator Controller, Controller Mode changes (Run, Stop, and Quit), and Read/Write programs from/to the
LRD relay.
3. Usage List - List for all memory types and addresses used with the current open program. Used addresses are designated by a “*” symbol
below each address.
4. Amount of free programming memory available.
5. Current Mode - operation mode of the controller, or simulator, from the connected PC.
6. Ladder Toolbar - Icons for selecting and entering all available Ladder Logic instructions.
7. Status Bar - Status of current open project and connect LRD relay.
Version:
P
Coil/Contact: 1200 tree Ppace 5@4;
Synbol: 4
001
002
123456 789ABC
112345678 P:1 003
11234567894BC
1123456 T89ABCDEF L) 004
T:123456789ABCDEF )
005
1123456 T89ABCDEF L..J
1123456 T89ABCDEF L.
006
1123456 T89ABCDEF
123456 789ABCDEF -
L:\ 2345678
D: 008
009 ~
< »
4t 4 BF o ol ol 40 o ol diro dvo 1 4 0 S B B 0B B 3B AT rreLN6
JDNET. gen I Ver:Ver:z. x | Status:Step OFFLINE Model :LRD-20VT-D ID:01 7 F;
PROGRAMMING
The LRXSW software can be programmed by either position of instructions or by using keyboard entry commands. Below is an example of
some common methods of entering programming instructions.
BEEEERE» EHESYE SRS x 8 a o
Coil/Contact: 01 Capacity: 1199 free space PC Hode: A
Synbol:
#:Used
1:1234567894BC
*
2:1234
X:1234567894BC
Q:12346678 P:1 i [l
b |x A |a |rale]
¥:123456789ABC ’
’ Digital t base module
N:123456789ABCDEF . ,z' 1 ﬁ 01-09,04,08,0C
g o 1
T:123456789ABCDEF L. ,‘t g
C:123456789ABCDEF L. 5 @ STR - " STR MOT -
,
R:123456789ABCDEF Ll ,° -
'
G:123456789ABCDEF ] ,_@—l el |
!
H:123456789ABCDEF L
,r 00T
L:12345678 ¢
,
D: © ‘,’ 008
’
s
'
’ HY oo 1t
J Click-&-Position il .
= >
()% 42 o) ol o) i) ol afrol ol ol 48 (8 L) L0 251 ) 3] 105 135 L5 5 21 (=5 [1Y Pt ot o
JDET. gen Ver:Var:x.x | Status:Step OFFLINE Wodal :LRD-20VT-D 10:01 ;
18
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LRX DO1

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

File Edit Operation Yiew Help

Hh EESHE SN eE e xE

Coil/Contact: Capacity: 1195 free space. PC Mode: A

Symbol: xclu. Q01
*:Used 001 _I | +
1:123456789ABC L L] MAM \

* % 103 e \

. ] .. 2
z:1234 002 —{ I— ) \| Coil column
X:1234567894BC s \| for output

% 1
Q:12345678 P:1 003 ¥ s
* A
)
¥:1234567894ABC 214 '
\ 1
M:123456789ABCDEF L. 004 Y '
» 1
T:123456789ABCDEF L. . 1
005 \ '
C:123456789ABCDEF L) » X
\ [
R:123456789ABCDEF L. i 1
006 \ '
G:123456789ABCDEF L. ¥ “
A ]
H:123456789ABCDEF . b} 1
007 A 1
AY
L:12345678 A .
A 1
D: 0 \
008 ‘\ \
A} 1
» 1
AN e b % i) |
009 A’ &L IR
1
JoET. cen

SIMULATION MODE

Vor:Veriz.x s_mu:sm

| Model LED-20VT-D

o 2 ) ) ) e ) o) 0 e R D I S B B D B B I B W QD R

<

The LRXSW software includes a built-in simulator to test and debug programs easily without the need for downloading to a controller. To
features.

File Edit Qperstion Yiew
B8

yab

(2]

"l’ ¥
» EHEER

activate simulation mode, simply press the red RUN icon. The program below is shown in simulation mode, identifying the significant available

#: Statuzr ON
1:123456789ABC

Z2:1234

X:123456789ABC

Q:12345678 Pl
Y:123456789ABC
M:123456TB9ABCDEF
T::ZSQESTSG.HCDEF
C!I?Q‘!’S?B’lﬂﬂl!?
R:123456780ABCDEF
G:123456TEQABCDEF
H:123456T89ABCDEF
L:i12345678

Force 10

points

Ingut

12345678 9ABC

Highlight
coil to view

current

Capacity 1108 fres space 2
Toggle I A
‘ggl ; =y 4
(]
simulation - ; o
mode Vi x
ﬁ-r : 103
o [ P ?
)
L
o4

High Spesd Inpu...
Value

ms-tow: i
ws-t02: 1
|

Statuz Teol

Active circuits

change colour

iy,
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ESTABLISH COMMUNICATION

The following is the simple procedure for establishing communication between PC and the LRD relay.
a. Select “Operation/Link Com Port..."

”as shown below.

LAD Yersion:
¥iew Help
Monitor
Simulator
Simul C 1 y " |
e Link Com Port .XJ
Bun! Fheltn ~Selecting COM
Stop! Ctrl+T
. (¢ COM 1L POET  ( COM 5 PORT
Panse Chrl+U (" COM 2 PORT  { COM & PORT
Quit Ctrl+g (" COM 3 PORT  ( COM 7 PORT
Read (" COM 4 PORT  ( COM & PORT
Hrite
—HMode
EIC Set... )
hnalog Set. .. g #ingle
Password. .. (" Search ID
Langnage. . .
Module Sypstem Set. ..
b. Select the correct Com Port number where the programming cable is connected to the computer then press the “Link” button.
c. The LRXSW software will then begin to detect the connected LRD relay to complete its connection.
WRITING PROGRAM TO LRD RELAY
From the Operation menu, select the Write function and write the program to the connected LRD relay as shown below, or press Write button to
write program to connected LRD relay as shown below.
File Edit View Help
Monitor @
: Simulator
Coil/Cont Simdator Contrel
Symbol:
Fun Ctr1+E
*:Tzed v Stop Cirl+T
I:12346f Fower
Panse Ctr1+10
Z:1234 Quit Ctrlt]
T:12345¢ fead
Q123488 greoser
Analog Set. ..
T:12345 Password. ..
i Language
M:12345 Module System Set. ..
T:12345¢ Link Com Port...
[
B [@ = |
Capacity: ll spacs.
HDll Qoz
0ol |
20 JLovato
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OPERATION MENU

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

function.

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

Simulator Control - Self-motion simulator control

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

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

ETC Set

X

Time 3Set

Week I- -
Hour : Hinute =|40

‘!ear.Honth.DﬂY| 9 . | 4 | 10

Summer Time

Mode: |NO *vl

— Summer

HI j D:l d H:

~Winter

Analog Set - setup analog input AO1-A08 gain and offset (see dialog below right)

X

Al A5
Gain(1-999): Gain(1~999): |10
Dffset(-50-+50): O0ffset(-50~+50): |+0
AZ A6
Gain(l~999):

Gain(1-999):

Dffset|-50~450): Dffset(-50~+50):

A3 A7
Gain(1~999): Gain(1~999):

0ffset(-50-+50): LEESERiSSI Sl

A4 8
Gain(l~-999):

=]
o

CEICTERETERET

=]

Gain(1~999):
0ffset(-50~+50):

o
=]

G

OEfset (-50-+50)

Cancel |

Password - Set a password for accessing the current program after upload to the LRD relay
Language - Change LRD relay menu language

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

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

-Lovato
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ONLINE MONITORING/EDITING
The LRXSW software allows for online monitoring of the currently running program during runtime. Additional online functions include, 1/0
forcing, and Mode changes (Run/Stop/Quit).

LAD Version: - 10X
DEEEE - BEsEesGCeBe s e
il/ tact: 02 /_' Capacity: L1188 fres space PC Mode: Moniter ~
Toggle / B o1 p b '
o Status ON RUN/STOP = O— Highlight coil to
o 1:123456789ABC : view current value
© i ]
i
3 X:123456789ABC o e ’lr i a1
- Q:12345678 P:1 003 vr &' 00.00 ]’ 8 im.oa } T"‘)
[TO: T et
¥:1234567894BC \ e
i::2345678§ABCDEF ad : 1L 2345678 _9 ABC Activc Cimlts
et wmm—l———[——l Anslog
r.ifaunssncur o change color o —=p
C:123456789ABCDEF L.l ¥
R:123456789ABCDEF Ll e
_J'
G:123466 TBOABCDEF .J —
Analog 7
H:1234567BIABCDEF Ll / = =ty
L:12345678 i S —
orce oints .
b: P s Status bar: filename, version, mode, Ll =
? A =1
online/offline, LRD mode and ID# e
009 dhow l-'\ll,:e:nr.l .
< »
o e e e e e e WD LR AR A
TR V29 | Statesiben m m ey B>
— The LRXSW software does not support runtime logic editing changes. All logic edits to contacts, coils, Timers/Counters, and circuit
connecting lines must be written to the connected LRD relay while in Stop mode.
HMI/TEXT
This function block can display information on 16_4 LCD screen. Information displaying can be present value or target value of Counter, Timer,
RTC and Analog comparator etc. Under running mode, to modify the target value of timer, counter and analog comparator via HMI is available.
HMI can display the status of input terminal (I, Z, X) and Auxiliary terminal M, N (only FBD).
HMI/Text
HOL |11u2 |mos |moa |mos |moe |mor  |moe (]
Timer -
i LAD ¥ersion: fountes j‘
2 - RTC -
Operation View Help S Iﬁ
Select Model. ..
= I™ Displa
= | =] o] ] =l
Coil P Anzlog Display Set... | . I—LI
Symb| ¥ Ladder Phone Number
) il | l = Clear | cancel
*:Us| % I =] :
I:1} ¥ Molti Language ¢ Chinese(fixed) ( Chinese{edit)
s Text Input
P 7ES%ET (D%4,-. /0123456789:;<=>78ABC
DEFGHITELNNOPQRSTUVHEYZ[V\]0_"abcdefs
hijklmnoparstuvwavzs |0 2848888868171
ifadEfivodoonduldnnfkf 7 iwrdaz39t7 {014
.- HEZF IR ARYSFYFVF 220 420 ET2 442213500
Q1! symbol... Ln77y e ER " aBY<>TLvERR¥Co-"+u" L ¥aRaatL
Data Register Set...
Till Maset..
22
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HMI/TEXT setting:

1o Edit Operation View

#:Used

t123456TEOABC
*Ek
t1234

—

~

=

$123456TBIABC

o

$12345678 P:l

-

1123456 TBOABC

1123456 T89ABCDEF Ll

ry

1123456 T89ABCDEF L
sk
1123456 T8OABCDEF .l

a

=

1123456 T89ABCDEF Ll

@

1123458 TEOABCDEF L.

1123458 TEOABCDEF L.
*¥k
$12345678

r=

b: 0

Enter HO1 coil.

» EEAE cERBESeN e
Z

Capacity: 1178free space

101

\ |
\ 001 —h

=

=
——

E1 |mwz  |ms  |mes |ms |ms  |mor |ms  4l»

T01-50.005cc g T [or o ]

n Counte? = (TOL Preset{unit)
TO1=##.##Sec 4 - Fy='"'ao ITOL Current{unit}

TESTRTOL# == "= RIC— -

.1 (©) ammiog [z resectmse)
@ oller ]
m&:::w SEt... l—L| E‘: tmu::gtlw!n
‘ N

A—— e —

* Multi Lenguage (}-Fh:ngseltixedl (" Chinese{edit)
Text Inpuc ~

] AN
| “#3%87 (I*4, = M0123456789:; (=>7@ABC
DEFGHITELUNOPQRSTUVWXYZ [\]0_" abedefs

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

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

1.
2.
3.
5. Choose TO1 current.
6.
7.

The user can modify TO1 preset value when H coil enable and display on LCD.
Download to LRD, and 101 turn ON, or press “SEL” if the H coil is set to mode 1, then the LRD LCD will display the first H text as shown below.

PC Hode: Frogran

[ HNI display page

H |0 ~| (01-1F)
 Function

mae 1 -] w-2)

Dizplay

Display|

RTC...yked in program

only

Timer, Counter,

T01=050. 0Sec Vo‘

T01=010. 85ec e e
TEST010.8 ‘o ‘

- Press “N or “\V” to select the nearest H coil
- Press “SEL"+"A" or “Nr”and “OK” update TO1 preset value (In this example, 050.0 can update, T01 preset value depends on HMI/TEXT edit

frame setting.)

JLovato
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HMI/TEXT Example:

H coil display set

TEST#TO1#
TOl=##/##Sec
T01=20[. 00Sec

W Display

COMPLEMENT
#TO3#
T03=60.00Sec

¥ Display

Power ON and RUN (initial display)

00-240¥  InputBxAC

1.123456789ABC wo‘
2.1234 v Q
o res 11:27 | NP

AC100-290Y INpUt6xAC

COMPLENENT 'o‘

T03:§l.3. 00Sec 302

@ Q@ @

Capacity: 1188 free space.

z02

i

/

Press
Press
Press
Press
Press “OK” to make sure the modify value is confirmed.

Press “A” (Z01)

Z key is set

and display HO3 coil

COMPLEMENT
15.34

T03=60.00

Sec =

“SEL” to display cursor.
SN, AU 1o move cursor.
“SEL” again to select modified position.

“a“4” to change number and press “€”, “=>” to move cursor.

C£§ Q! O ng $’ QF

24
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~AC100-240V Input BxAC

T.123456789A5C Voﬁ
2.1034 v e
L |

PROGRAM DOCUMENTATION

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

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

SYMBOL...

The Symbol editing environment can be access through the menu using the Edit>>symbol... selection or using the symbol icon on the main

toolbar shown below.

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

Contact/Coil Symbol |z|
‘Element Type: II -l ‘
AD Version:
Eile Edil gper“ion !i‘w Eelp Co. I Symbol: I *:1Used *:Htatus
| - 10l 3tart
Select Hodel.... @ ' 102 Return D
el 103
Coil| A&eype T04
Symb| ¥ Ladder 105
106
Io7
*:0s ST
) IS B 109
I04
Zid 10B
Find. .. 100
¥l Replace. ..
HNI/Text. ..
B s
Data Register Set...
T: 4Q Set. ..
= < il | =
~Display Enable
fi)4 |
(" Contact/Coil * Both
" Symhol
LINE COMMENTS
The Line Comment editor is accessed by clicking the “N” icon on the Ladder Toolbar. After clicking on the “N” icon, to drag the line
number you want to comment and release, and then type the desired comments and press OK.
X:1234567894BC
Q:12345678 P:1 006
*
¥:1234567894BC
M:123456789ABCDEF L.l oo
* * *
T:123456789ABCDEF L.
Ehkk 008
C:123456789ABCDEF L]
R:123456789ABCDEF L.
009
G:123456789ABCDEF L. E
H:123456780ABCDEF
M 010
L:12345678 A
Line ain progras and total time
b: © 011 Line
Line Click-&-
51 o« | cancle | position

Model : LED-20HE-D ID:01

4 4F 4E ol ol B0l 4ol ol HFol ol B0l B S L BT HE S E L A &‘:@

none. gen Ver:2.9 Statuz:Stop OFFLINE
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AQ SET...

The AQ editing environment can be access through the menu using the Edit>> AQ Set... selection shown below. The range of AQ is 0~1000 if
the output mode of AQ is voltage mode. And the range is 0~500 if the output mode is current mode. The preset value of AQ can be set as either
a constant or a code of other data. The output mode of AQ and preset value are set as below. More information about output mode and
displaying to see: Chapter 4: Relay Ladder Logic Programming

¥ LAD ¥e 0

File Operation ¥iew Help
Select Model. . @ AQ Set ?l
- L] [ |
P Cgil| Kevpad Sat
o Symb v Ladder
; Und Ctrl+Z Aot IN j IDDDD Il j
- Undo tr
’::Uls Eede Corl+y Aloz IT j IDl IZ j
Clear Comments 4003 |0 j IDI:IDI:I I3 j
Z:1 -
Find .. — IDUDU |4 "I
Wil Replace. ..
. reset walue when
HMI/Text. ..
2:10 gombel =
ata eZl1ELer el ..
T = 3 AR ¥ —I Cancel
DATA REGISTER SET...
The content of Data Register is either unsigned or sign, it can be set as shown below. Selecting Unsigned, the range of DR is 0~65535; and
selecting Signed, the range of DR is -32768~32767.
E LAD ¥ersion
File tion [ Help
BEE L 7
= Simulator —
Coil/Cont Simulator Contrel Nodule System Set
Symbol:
Fun Cirl+R Set ID Remote I/0
*: Uzed v Stop Ctrl+T Current ID: 1 & HO
I:12345¢ Fower (" Master
Panze Ctrl+ LD EDIEEe I 1 1 slave
Z:1234 Quit Cirl+Q
fd Set Expand I/0 Others
¥:12345 o v M Keep
: I/0 Num:
flrite 0 [~ C Keep
GQ:123458  gre gy [~ Back Light
= I/0 AL
hnalog Set. .. L kg ari [T 2z sec
T:12348 Paszzword. .. . ¥ Type .
Language
M:12545 — Conm. Mode: |8/N/2 "I * Unsigned
: |38400 | 3
T:12345( Link Con Pert... | R ~ BT
After the operating above, the Data Register editing environment can be access through the menu using the Edit>> Data Register Set...
selection shown below. The preset value of DR can be set as either a constant or a code of other data type.
| LAD 0
File Operation ¥iew Help
Select Model. .. @ Data Register Set z|
Coil| Eeypad
Synb| ¥ Ladder IR No. I Type I Yalue I Rarnge A
DROL jif 25678  0~B65535 0
. Undo Ctrl4Z DR0Z | 00000 0-65535
s Redo Cirl+t DRO3 = — 00000 0-65535
I:1 DRO |, “| 00000 0-65535
Clear Comments DRO5 |, 00000 O~65535
Z:1 ) DROG T _ | 00000 D~E5535
Eind... DROT | ooooo 0-65535
gr1y Teplaee . DROS (a7 | 00000  O~65535
WL/ Text. . DROS A0 00000 0-65535 v
Q: ¢ DR ] | (¥
— IX] v -
T 0E I Cancel |
26
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DR is set as signed shown below.

Data Register Set

X

DR Ho. | Type | Value | Range =
DROL o 12345 -327658~32767 0
DROZ ol 0l~04
DROG goooo -32768~32767
DRO4 ooooog -32768~32767
DROS ooooo -32765~327a7
DROG ooooo -327658~32767
DRO7 gogoog -32768~32767
DROS goooo -32768~32767
DROS ooooog -32T68~32767 w4
3 | =

| 0E | Cancel |

PROGRAM BACKUP MEMORY (LRXMO00)
LRMX00 can be used with all LRD versions. There is an icon on LRD relay, V3.0, and on LRMX00 memory, version 3.

About to use PM05 and PMO5 (3rd) with LRDV2/3, see next figure:
The optional LRXMOO memory is used to easily transfer programs from one LRD relay to another.

LRD ::: LRXMO00 ::: LRD

Vers. 2 Vers. 3 or inferior Vers. 2 and 3
LRD |:r; LRXMO00 |:r; LRD

Vers. 3 Vers. 3 Vers. 3

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

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

memory to the LRD relay.
4. Program in different types are not compatible, here are the regulations:
A-1: 10/12 point type program —— available in 20 point type
A-2: 20 point type program —— unavailable in 10/12 point type
B-1: AC type program —— available in DC type
B-2: DC type program —— unavailable in AC type
C-1: Relay type program —— available in Transistor type
C-2: Transistor type program —— unavailable in Relay type
D-1: LRD V2.0 program —— available LRD V3.0 type
D-2: LRD V3.0 program —— unavailable LRD V2.0 type

-Lovato
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LCD DISPLAY AND KEYPAD

KEYPAD

Most LRD CPU units include the built-in LCD Display and Keypad. The keypad and display are most often used for changing timer/counter set
points, controller mode changes (Run/Stop), uploading/downloading to the PM05 memory cartridge, and updating the RTC (Real Time
Clock/Calendar). Although, logic programming can be performed from the keypad and display, it is highly recommended to only perform logic
changes using the LRDSW software. Below is an overview of the basic keypad and display functions.

8
o0
(4]
Select (SEL) - Used to select the available memory and instruction types for editing. Holding the Select button will display all “H” HMI/Text
messages on the LCD.
0K - Used to accept the selection displayed of an instruction or function. It is also used to select any of the Main Menu options on the LCD.
Note: Press the “SEL” and “OK” simultaneously to insert a rung above the current active cursor position.
Escape - Used to exit a selected display screen and go to the previous screen. When in a ladder display screen, press the ESC to display the
main menu.
Delete - Used to delete an instruction or rung from the ladder program.
The 4 navigation buttons (Né~/->) are used to move the cursor throughout the functions of the LRD display or active program. The 4 buttons
also can be set programmable input coils Z01-204 (‘M= 201, ‘€<’=202, ‘\V'=Z03, ‘>’ =Z04).
ORIGINAL SCREEN
LCD displays 4-line state
— Original screen as power on
Input state
H on .
0 ‘od P e Keypad input Z01~Z04 state
v Z enable
™ w A Z disable
3456789
:)utput s 1234 e B Z enable and ON
ON " [2345678 o Y [J Z enable and OFF
0 OFF RUN)on. 08:4 :
LRD-10HR-A v
RTC: week hour minute
Mode display
RUN mode
STOP mode
Press the button:
ESC Enter Main Menu screen
SEL + MV Under LADDER Mode, display the state of relays (1 @ Z & Q@ XS YSMEONSTEH SRS
G & A & AT & AQ) < Original Screen
MY Under FBD Mode, display the state of relays (| @ Z < Q& X & Y M & N & A AT & AQ) &
Original Screen
SEL H Function will be displayed whose mode is 1 as the button is pressed.
SEL+OK Enter RTC setting screen
— Expansion display State
Expansion Input state Expansion
B ON 9 _ Output state
O OFF ' B ON
O OFF
Expansion
module state:
Bl Linked
e Not Linked RTC: year month day
[J Not Set
28
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- Expansion module setting: refer to Main Menu “SET”

— Other Display State

Ladder edit mode: Coil I, Z, X, Q, Y, M, N, T, C, R, G, D, Analog input AO1~A04, Expansion Analog input A05~A08, temperature analog input
AT01~ATO04, analog output AQ01~AQ04;

FBD edit mode: Coil I, Z, X, Q, Y, M, N, Analog input AO1~A04, Expansion Analog input A05~A08, temperature analog input AT01~AT04, analog
output AQO1~AQ04;

Analog input A01~A04 (0~9.99V)  Expansion Analog input A05~A08

Analog S
401=00. 00V A05=00. 00V @
402=00. 00V A06=00. 00V
A03=00. 00V A07=00. 00V Analog 6
A04=00. 00V A08=00. 00V | =

S

Analog 7

v

Expansion Analog input A05~A08:
0~9.99 voltage or 0~20mA current,
LRXSW software can display \

voltage and current value

LCD DISPLAY MAIN MENU
(1) The Main Menu as LRD under 'STOP' Mode. Into ladder main function to press ESC after power on when the user program is ladder type
or empty program. Into FBD main function to press ESC after power on when the user program is FBD type or empty program.

> LADDER > FBD Menu Description
FUN. BLOCK PARAMETER > | LADDER Ladder edit
PARAMETER RUN FUN.BLOCK Ladder function block
RUN DATA REGISTER (timer/counter/RTC ...) edit
FBD FBD display
DATA REGISTER CLEAR PROG. PARAMETER FBD block or LADpER function
block parameter display
CLEAR PROG. WRITE RUN RUN or STOP
WRITE READ DATA REGISTER DR display
> READ > SET CLEAR PROG. Clear the user program and the password
WRITE Save user program to LRXMOO (ver. 3)
SET RTC SET READ Read user Program from LRXMOQO (ver. 3)
RTC SET ANALOG SET -
SET System setting
ANALOG SET PASSWORD RTC SET RTC setting
>  PASSWORD >  LANGUAGE ANALOG SET Analog setting
PASSWORD Password setting
ANALOG SET ANALOG SET LANGUAGE Select the language
PASSWORD PASSWORD INITIAL initially set Edit method
LANGUAGE LANGUAGE
> INITIAL > INITIAL
(2) The Main Menu as LRD under 'RUN" Mode.
> LADDER > FBD > | LADDER ..
FUN. BLOCK PARAMETER FUN.BLOCK
PARAMETER STOP PARAMETER
STOP DATA REGISTER STOP
DATA REGISTER
DATA REGISTER WRITE WRITE
WRITE RTC SET RTC SET
RTC SET PASSWORD PASSWORD
PASSWORD LANGUAGE LANGUAGE
WRITE
RTC SET
PASSWORD
LANGUAGE
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Press the button
™ Move the Cursor to select Main Menu
0K Confirm the selected Function
ESC Skip to Initial Screen
— LRD can be modified, edited, cleared and read user program only when it is under STOP Mode.
— As the program is modified, LRD will automatically backup it to FLASH.
— Main Menu LADDER
| 1 |2| 3 |4| 5 |6|?| 8 | Column
Line 1 —c04-t01-PTO1
2INpl——m02CO1)_____i-z-ommemmee- ;
3| 1o (RO1 ' LCD Screen |
) i—n—qoq—(cm
y
A L T e S e !'i F'*\A'"'_'""__"“.
: Operand i | Operand number !
s mmnsnene - b e e e 1
Press the button
Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column.)
2. Qxx = space = Qxx (only for digital and character position of 8 column.).
3. T = space = T (all available but the 2,4,6 column of the first line)
SEL, then MV 11X ZOQ@YOMONSD®T®C®R® G | (When the cursor located at 1, 3, 5 Column).
200YOMONSTOCOROPEOHSLOPOS®AS® MD ©Pl& MX® AR &
DR < MU < Q (When the cursor located at 8 Column)
3. (©@A®VYS P <& (When the cursor located at 7 Column, and the 8 Column is set as Q, Y, M, N)
4. (< P <> (When the cursor located at 7 Column, and the 8 Column is set as T)
SEL, then &/> Confirm the input data and move the cursor
M &[> move the cursor
DEL Delete an instruction
ESC 1. Cancel the Instruction or action under Edition.
2. Back to Main Menu after query the program (save program).
0K 1. Confirm the data and automatically save, the cursor moves to next input position.
2. When the cursor is on Column 8, Press the button to automatically enter the function block and set the
parameters (such as T/C)
SEL + DEL Delete a Line of Instruction.
SEL + ESC Display the number of the Lines and operation state of LRD (RUN/STOP)
SEL + MV Skip up/ down every 4-line program.
SEL + OK Insert a space line
Operation Sample: more detailed to see appendix A.
— FUNCTION BLOCK program input
Into FUNCTION BLOCK, cursor flicker on “T”, press “SEL” key, Ladder function block display in sequence:
T>C>R>G>H>L>P>S>AS>MD->PI>MX>AR>MU->T...
rl 1 ré 1 r SU=SU 1 rl 1 re 1
4 | 1014 o1.00 | it | | a1 v | I I
loo.00  fro1 | 000250 ko1 | 00:00 FRO1 | &0z v ko1 | fHo1
L 4 L 000200 ¢ L oo:00 L 00.00v 4 L 4
rl 1 r2 1 r 1 r 1 r 1
14101-01 | | ko1 it | | 00000 Hiop | 00001 Riop
|4 1 Hoo | 00250 FPo1| |Low]Q01-901 fSOL | 00000 FASO1 | 00001 HIDO1
Log-0g 4 L 00000 4 t 1 L 00000 4 L 00001 ¢
r 1 r 00000 1 r - rl 1
| 00000 Hiop | |Lowd 00000 | Low] 00000 Riop | o |
| 00000 FPI01| |Lowd 00000 HEXO1| |Low] 00000 FAROL | o001 Hiwol
Looo.01d 1 L 00000 4 Loto00 4 1 L pro1
r 1 r 1 r 1 r 00000 4
| 00000 Hiop | QL+ /s | 00001 Hiop Lowl 00000 Wop | qET, + ¢ /s |Lowl 00010 Hiop
| 00000 FPIOL > | ooon.1FPInl Low] 00000 FAROL = Lowd 00,01 RAROL
Logo.od 1 Looo.otr 2 Lotoon 4 1 Looooo + 2
Operation Sample: more detailed to see Appendix B.
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- PARAMETER
Under Ladder mode, press “SEL” key, function block display in sequence:
T>C>R>G>AS>MD->PI>MX>AR>MU->T...

Tol col ROl Gol ASOL
Ax= AO1 ¥ Vi= 00000
T =00. 00Sec C =000000 ON SU 00:00 Ax= K02 V V2= 00000
OFF SU 00:00 G =00. 00V V3= 00000
MD01 PIO1 o1 AROL o1
V1= 00001 Kp= 00000 Vi= 00000 L1= 00000 =01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 V120001
V3= 00001 Td= 000.018ec 1 1| | m= 01000 1} | ve=pRo1
P01 PTo1 W01 W01
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL+ «/
PV= 00000 SEL <> | 1i= 000.15ec | | 2= 00000 51 va= 00000
Ts= 000.01Sec 1 Td= 000, 01Sec 2 1 2

Under FBD mode, Press “SEL” key, Block displays in sequence.
— RUN or STOP

(1) RUN Mode (2_) S_TO_P l\ﬁode
o VON - AN

C RS

N Move the cursor
0K Execute the instruction, then back to main menu
ESC Back to main menu

— DATA REGISTER
Displaying preset value when the LRD is STOP status and displaying current value when the LRD is RUN status.

DRO1 = 0000 DR05 = 0000
DR02 = 0000 SEL+ ¥ DR06 = 0000
DR03 = 0000 ——> | DR07 =0000
DR0O4 = 0000 DR0O8 = 0000
M &> Move the cursor
0K Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)
‘SEL then ‘SEL Edit DR preset value type
‘SEL then ‘M* 1. Edit DR display number (only first line)
2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)
SEL + MV Tip-up/down page

— Other Menu Items

(1) CLEAR PROGRAM (Clear RAM, EEPROM and Password at the same time)

CLEAR FROG. Pow

v |Ro%

(2) WRITE: save the program (RAM) to PMO5 (3rd) program spare cartridge
(3) READ: read the program from the PM05 or PMO05 (3rd) program spare cartridge to LRD (RAM)

v |Ro% |r |Ro%
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(1) - (3) Now press

MY Move the cursor
0K Execute the instruction
ESC Back to main menu
(4) SET (system setting)
ID SET 01 content default
REMOTE I/0 N ID SET 01 - | ID setting (00~99)
BACKLIGHT X REMOTE 1/0 N - | Remote 1/0 Mode
M KEEP v (N: none M: Master S: Slave)
BACK LIGHT X -> | Back light mode
O NUMBER: 0 (V: always light x: light for 10s after pressed.)
I30 ALARM ’ M KEEP - | M: non-Volatile (v:Volatile x: Non- Volatile)
C KEEP VX 1/0 NUMBER 0 - | Setting expansion 1/0 module number (0~3)
1/0 ALARM - | Siren setting when is not available to Expansion 1/0 Points
Z SET X (V:Yes _:No)
C KEEP X - | In stop/run switching, Counter Present Value Keeping
V COMM SET 03 (V:Yes x:No)
DATA REG. 1] Z SET X - | Enable or disable keypad input Z01-Z04
(V:enable x:disable)
V COMM SET 03 -> | Setting the form and baud rate of RS-485
DATA REG. U -> | Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)
— M KEEP function is available for keeping M status and current value of TOE/TOF when power is re-supplied after loss.
Now press
MNE«> Move the cursor
SEL Begin to edit.
SEL quindi ‘€/>* Move the cursor for 'ID SET" item and 'V COMM SET' item
‘SEL quindi ‘M 1. 1D SET = 00~99 ; I/0 NUMBER = 0~3
2. REMOTE I/0 = N&M&S&N
3. BACK LIGHT ; C KEEP ; Z SET = x&V
4. M KEEP; 1/0 ALARM = V<X
5.V COMM SET = (0~3)(0~5)
6. DATA REG. = U®S
0K Confirm the Edition Data
ESC 1. Cancel the setting when pressed 'SEL'
2. Back to Main Menu(save edit data)
— When DATALINK is selected, ID setting range is 0~7, which should be continuous.
ID=0 default as Master, ID=1~7 default as Slave.
— When REMOTE 1/0 is selected, the distribution of the remote 1/0 is as follows:
Master Slave
Remote Input X01~X0C < 101~10C
Remote Output Y01~Y08 > Q01~Q08
— The high bit of V COMM SET detects the form of RS-485, and the low bit detects the baud rate of RS-485.
More detailed to see chapter 4: Relay Logic Programming: Data Link/Remote [0 Instruction
(5) RTC SET
RTC SET @3.0---. i
~* Firmware version
,-2009. 06. 26
3
| Fri. 10:1D--
Year month da ok [ ;
Y * Week hour minutes
Now press
™ Enter RTC setting or Summer/Winter setting
SEL Begin to input parameters
‘SEL then ‘&/>° Move the Cursor
‘SEL’ then ‘M 1. year=00~99, month=01~12, day=01~31
2. week: MO TUSWESTH®FR®SAC SU MO
3. hour = 00~23 , minutes = 00~59
‘SEL then ‘SEL Summer/Winter setting: NO - EUROPE - USA - OTHER - NO ...
0K Save the Input Data
ESC 1. Cancel the Input Data when press 'SEL'.
2. Back to Main Menu.
— RTC precision
Temperature Error
+25° +3 s/day
-20°C/+50°C +6 s/day
32 JLovato

___electric



LRX DO1

1185 GB 06 10

RTC SUMMER/WINTER SETTING

There are 2 fixed Summer/Winter, EUROPE and USA, 1 edit Summer/Winter in LRD.
Edit rule:

1. The last Sunday is defined as 0;

2. Hour range: 1~22;

3. Summer hour and Winter hour are the same.

Summer/Winter can be set through the two methods as shown below.

1) PC Client
E LAD ¥erzion.
File Edit NGLSEREESS View Help .
EQl G [t | 3
Coil/C — Simulator Time 2et
14 .
S;;bg]_?n Simulator Control eek |—4|
Run Ctrl+R
*:Uzed v Stop Ctrl+T Hour:Minute 8
I:12345¢
Year.Month.Day | . | . |
Z:1234 Quit Ctrl+q
Sunmer Time
H:12345¢ Mode: |V g -
4:12345 Fmer
: T oo
o P R Fd B e
fnalog Set. .. .
T:123456¢ Winter
 PEP LT i L L O
) ! Module System Set. ..
T:12345f Link Com Fort... w
2) Keypad
RTC SET Vx.x SUM/WIN SET SUM/WIN SET
2009.05.07 Press | |NO Press SELtwice _ | EUROPE H:01
—_ Dasplay fixed I
Thur 11:16 None e ] SN N:02 D:00
standar
WINTER M:09 D:00
SUM/WIN SET SUN/WIN SET
Press SEL once USA H: 02} Press SEL once . |OTHER H: 01
Iy e SUMN  M:02 D:02| Displayeditmenu” |Suj  N:01 D:01
USA standard
WINTER N:10 D: 01 WINTER M:01 D:01
Then pressing “->” selects edit location, pressing “A”, “\V” edit content.
Example:
Year 2009, SUM M: 05 D: 01 - 32009-5-3; M: 10 D: 00 - 2009-10-25.
SIMAWIN SET ] 2009-5-3 8:00 2009-10-25 8:00
OTHER H: 08 Time — ——
e
S N:05 D:01
WINTERE M:10 D:00 2009-5-3 9:00 2009-10-25 9:00
Summer Winter
6. ANALOG SET
AOT=GATN ;010 A 1=GAIN : 010 > GAIN (0~999), default 10
OFFSET: +00 OFFSET : +00 ->  OFFSET (-50~+50), default 0
ADZ=GAIN :010 ;‘ FZF;";’;'N (:)g"’
QFFSET: +00 -
A3~A8...Gain + Offset
Now press
N\% 1. Move the Cursor downward
2. Switch the setting screen from A01/A02i A03/A04i A50/A06 i AQ07/A08
SEL Begin to input parameters
‘SEL then ‘&/>° Move the Cursor
‘SEL’ then ‘N 1. GAIN =000 ~ 999
2. OFFSET=(-50 ~ +50)
0K Save the Input Data
ESC 1. Cancel the Input Data when press 'SEL'.
2. Back to Main Menu (save edit data).
— V01 =A01*A01_GAIN + AO1_OFFSET ...... V08 = A08*A08_GAIN + A08_OFFSET
.Lovato

__electric



LRX DO1

1185 GB 06 10

7. PASSWORD (setting password)
PASSWORD  x PASSWORD
e
0000 S |
Now press
SEL 1. Begin to input numeral
2. When the password is ON, it will not display 0000, but ****.
‘SEL then ‘&/>* Move the cursor
‘SEL’ then ‘M Data changed O~F
0K Save the input data, not 0000 or FFFF, as the PASSWORD is ON.
ESC 1. Cancel the Input Data when press 'SEL'.
2. Back to Main Menu.
— A Class: Password number is set to 0001~9FFF.
B Class: Password number is set to AOOO~FFFE.
Password number = 0000 or FFFF is disabled Password function, Default setting: 0000.
A/B Class password Description (VEfcannot use under password protected )
Menu A Class B Class
LADDER v 4
FUN.BLOCK v v
FBD v v
PARAMETER v
RUN/STOP 4
DATA REGISTER v
CLEAR PROG. v v
WRITE v v
READ v v
SET v
RTC SET
ANALOG SET v
LANGUAGE v
INITIAL v v
8. LANGUAGE (Selection menu language)
> ENGLISH v > English
FRANGAIS - French
ESPANOL > Spanish
ITALIANO > ltalian
ITALIANO
DEUTSCH > German
PORTOGUES > Portuguese
> R - Simplified Chinese
Now press
™ Vertically move the Cursor
0K Select the language the cursor located
ESC Back to Main Menu
9. INITIAL (select Ladder Logic and Function Block Diagram (FBD))
INITIAL
> LADDER 4
FBD
Now press
N\% Vertically move the Cursor
0K Select the mode the cursor located
ESC Back to Main Menu
A The origin program will be cleared as the change of edition method.
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CHAPTER 4: RELAY LADDER LOGIC PROGRAMMING
COMMON MEMORY TYPES
General SET RESET PULSE NO NC Number
output output output output contact contact
Symbol [ A N2 P — |/} | nome)
Input contact | i 12 (101-10C / i01-i0C)
Keypad input z z 4 (Z01-204 / z01-204)
Output coil Q Q Q Q Q q 8 (Q01-Q08 / q01-q08)
Auxiliary relay M M M m 63 (MO1-M3F/m01-m3F)
Auxiliary relay N N N N [\ n 63 (NO1-N3F / n01-n3F)
Counter C C Cc 31 (CO1-C1F / c01-c1F)
Timer T T T t 31 (TO1-T1F / t01-t1F)
INPUTS (I MEMORY TYPE)
The LRD digital input points are designated | memory types. The number of digital | input points is 6, 8 or 12 depending on each LRD model.
KEYPAD INPUTS (Z MEMORY TYPE)
The LRD keypad input points are designated Z memory types. The number of digital Z input points is 4.
1/0 NUMBER: 0
I1/0 ALARN
4~-. Sa Z SET enable;
: Display Z state on
1.123456789ABC.. P B init screen
Q.12345678
STOP Thur 08:43
OUTPUTS (Q MEMORY TYPE)
The LRD digital output points are designated Q memory types. The number of digital Q output points is 4 or 8 depending on each LRD model. In
this example, output point Q01 will be turned on when input point 101 is activated.
II:|Il ool
001 |
AUXILIARY RELAYS (M MEMORY TYPE)
Auxiliary relays ate digital internal memory bits used to control a ladder logic program. The auxiliary relays are not physical inputs or outputs
that can be wired to any external device, switches, sensors, relays, lamps, etc. The number of Auxiliary Relays M is 63. Since auxiliary relays are
internal bits within the CPU, they can be programmed as digital inputs (contacts) or digital outputs (coils). In the first rung of this example,
auxiliary relay MO1 is being used as an output coil and will energize when input 102 turns on. In the second rung auxiliary relay M01 is being
used as an input and when energized, will turn on outputs Q02 and Q03.
ID|2 MOL
o1 || (]
HDll Qoz
o0z || (]
Qo3
.Lovato %
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— The state of auxiliary relays “M01~M3F” will be kept when the LRD powers down if “M Keep” is active. “M Keep” can be set by the two ways

below.

Nodule System Set

—Het ID —Remote I/0
Current ID: I 1 :: Ho
Mazt
New ID(00-99): | 1 Aster
 Slawe
—Set Expand I/0
v I-I Keep
I/0 Num: I vI
0 [T C Keep
[ Back Light
[~ I/0 Alarm Iz set
—V Type —DR Fomat Set—
Comm. Hode:lS;’NfZ VI ' Unsigned
Baud Rate: |384UU 'I " Signed
SPECIAL AUXILIARY RELAYS: M31~M3F
Code Signification Description
M31 User program upstart flag Outputting ON during the first scanning period; and used as normal auxiliary
relay at other scan period.
M32 1s blinking output 0,5s 0N, 0,5 s OFF
M33 Summer/Winter output Summer time turn ON, winter time turn OFF, used as normal auxiliary relay.
M34 Reserved
M35 Reserved
M36 Reserved
M37 Reserved
M38~M3C Reserved
M3D Received MODBUS function using
M3E Error flag
M3F Time out
AUXILIARY RELAYS (N MEMORY TYPE)
Auxiliary relays N is the same to auxiliary relays M, but it cannot be kept when the LRD powers down.
In the first rung of this example, auxiliary relay NO1 is being used as an output coil and will energize when input 103 turns on. In the second
rung auxiliary relay NO1 is being used as an input and when energized, will turn on outputs Q04 and Q05.
ID|3
004 [
NDlJ.
Qo5 |
N
TIMERS AND TIMER STATUS BITS (T MEMORY TYPE)
Timer status bits provide the relationship between the current value and the preset value of a selected timer. The timer status bit will be on when
the current value is equal or greater than the preset value of a selected timer. In this example, when input 103 turns on, timer TO1 will start.
When the timer reaches the preset of 5 seconds timer status contact T01 turns on. When T01 turns on, output Q04 will turn on. Turning off 103
will reset the Timer.
03 ToOl 1
| ago. o
ool | Q_ aos. o ol
TE||J_ Qo4
Q02 _| [
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COUNTERS AND COUNTER STATUS BITS (C MEMORY TYPE)
Counter status bits provide the relationship between the current value and the preset value of a selected counter. The counter status bit will be
on when the current value is equal or greater than the preset value of a selected counter. In this example, each time the input contact 104
transitions from off to on, the counter (CO1) increments by one. When the counter reaches the preset of 2 counts, the counter status contact
CO01 turns on. When CO1 turns on, output Q05 will turn on. When MO2 turns on counter CO1 will reset. If M09 is turned on, the counter will
change from a count-up to a count-down counter.
I04 col 1
[ MO24 000000
002 | O_ ooonaz [ ©91
Moz
CTl Qas
003 | T
Moz
o0 N
SPECIALTY MEMORY TYPES
General SET RESET PULSE NO NC Number
output output output output contact contact
Symbol [ A \ P — | /1| monc)
Lo Hi Used in function
block
Expansion input coil X X 12 (X01-X0C / x01-x0C)
Expansion output coil Y Y Y Y Y y 12 (Y01-YOC / y01-y0C)
Differential (one shot) D d
RTC R R r 31 (RO1-R1F / r01-r1F)
Analog comparator G G g 31 (G01-G1F / g01-g1F)
HMI H 31 (HO1-H1F)
PWM P 2 (P01-P02)
DATA LINK L 8 (L01-L08)
SHIFT S 1(S01)
POSITIVE INPUT DIFFERENTIAL INSTRUCTION (ONE-SHOT)
A positive input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding series contact transitions from
OFF to ON. This transition from OFF to ON is called a Positive Input Differential.
I0l i.‘) | Qol
005 | 11
101 OFF (el
O
D OFF OFF
:H: ane compelet scan period
] |
O
Qo1 OFF OFF
NEGATIVE INPUT DIFFERENTIAL INSTRUCTION (ONE-SHOT)
A negative input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding series contact transitions from
ON to OFF. This transition from ON to OFF is called a Negative Input Differential.
I0ol i:l Qol
006 I l/l
01 CFF | O I OFF
ON
d OFF OFF
:H: one compelet scan period
\ 1
(@10
Q01 OFF OFF
.Lovato I
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SET OUTPUT INSTRUCTION (LATCH) (A)

A set output instruction, or Latch, turns ON an output coil (Q) or an auxiliary contact (M) when the preceding input contact transitions from OFF
to ON. Once the output is ON or set, it will remain ON until it is reset using the Reset output instruction. It is not necessary for the preceding
input contact controlling the Set output instruction to remain ON.

Il:ll 1 Qo1
- 007 | T
&
= 101 OFF | ON | OFF
O
Q01 OFF
RESET OUTPUT INSTRUCTION (UNLATCH) (V)
A reset output instruction, or Unlatch, turns OFF a previous set output coil (Q) or an auxiliary contact (M) when the preceding input contact
transitions from OFF to ON. Once the output is OFF or reset, it will remain OFF until it if reset using another output instruction. It is not
necessary for the preceding input contact controlling the Reset output instruction to remain ON.
I0l Qol
008 | l
101 OFF | ol | OFF
Qo1 O
OFF
PULSE OUTPUT INSTRUCTION (FLIP-FLOP) (P)
A pulse output instruction, or Flip-Flop, turns ON a coil (Q) or an auxiliary contact (M) when the preceding input contact transition from OFF to
ON. Once the output is ON, it will remain ON until the preceding input contact transitions from OFF to ON a second time. In the example below,
when Pushbutton 103 is pressed and released Motor Q04 will turn on and remain on. When Pushbutton 103 is pressed again, Motor Q04 will
turn off and remain off. The pulse output instruction (P) will “flip-flop” its state from ON to OFF at each press of Pushbutton 103.
in3 Qo4
[olu=] | T
103 OFF | OIT | OFF |ON| OFF OMN|OFF
s | [ L] L]
Q04 (813 OFF oLy CFF
ANALOG MEMORY TYPE
Analog input Analog output number
Analog input A 8 (A01~A08)
Analog input parameter \ 8 (V01~V08)
Temperature input AT 4 (AT01~ATO04)
Analog output AQ 4 (AQ01~AQ04)
Add-Subtract control AS AS 31 (ASO1~AS1F)
Multiply-Divide control MD MD 31 (MDO1~MD1F)
PID contrl PID PID 15 (PI01~PIOF)
Data Multiplexer control MX MX 15 (MX01~MXOF)
Analog Ramp control AR AR 15 (ARO1~AROF)
Data Register DR DR 240 (DR0O1~DRFO)
MODBUS 15 (MUO1~MUOF)
Analog value (A01~A08, V01~V08, AT0O1~AT04, AQ01~AQ04) and current value of functions (TO1~T1F, CO1~C1F, AS01~AS1F, MDO1~MD1F,
PI01~PIOF, MX01~MXOF, ARO1~AROF, and DRO1~DRF0) can be used as other function's preset value. And the parameter preset value is its limit
value when the current value of those functions is bigger or less than parameter limit value.
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TIMER INSTRUCTION
The LRD includes a total of 31 separate Timers that can be used throughout a program. TOE and TOF keep their current value after a loss of
power to the LRD relay if “M Keep” is active, but the other Timers' current value is non-retentive. Each Timer has a choice of 8 operation modes,

1185 GB 06 10

1 for a pulse Timer and 7 for general purpose Timer. Additionally, each Timer has 6 parameters for proper configuration. The table below
describes each configuration parameter and lists each compatible memory type for configuring Timers.

SN 4(1 Symbol | Description
2 1| Timer Mode (0-7)
('4 N\ 2 Base tempi temporizzatore
N N Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec
/A\\ \9//‘ 2:0,1s, range: 0,0 - 999,9 sec
- L 5 3:1's, range: 0 - 9999 sec
3 - 4: 1 min, range: 0 - 9999 min
S 3 ON: the Timer reset to 0
OFF: the Timer continues timing
4 Timer current value
5 Timer preset value
6 Timer code(TO1~T1F total: 31 Timers)
Compatible Instructions Range
Input 101-10C/i01-i0C
Keypad input 201-204/201-204
Output 01-Q08/q01-q08
Auxiliary coil MO01-M3F/m01-m3F
Aucxiliary coil NO1-N3F/n01-n3F

Expansion input

X01-X0C/x01-x0C

Expansion outut

Y01-YOC/y01-y0C

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

Analog comparator

G01-G1F/g01-g1F

Normal close contact

Al

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

TIMER MODE 0 (INTERNAL COIL)

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

below.

7N
(1

— 101 is enable coil.

ITL TOL 0
. ‘ [ ]» 101
AN
—(6, _101 _ OFF ON OFF o OFF
TOl __ OFF N OFF o OFF
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TIMER MODE 1 (ON-DELAY)

Mode 1 Timer (ON-Delay) will time up to a fixed value and stop timing when the current time is equal to the preset value. Additionally, the Timer
current value will reset to zero when Timer is disabled. In the example below, the timer will stop timing when it reaches the preset value of 5
seconds. Timer status bit TO1 will be ON when the current value is 5.

N
— 11— Edit Contact/Coil X
TN R =
=/ . ] |Y |H ]H T: I[Z ‘l)
= (4 “ L~ [~Select Coil No. ~Output Type -
S - ‘/\6/ T [o1 +| t01-1F) ' -[ € Reset
2 \ - CisecCp
g | § (5 | !
= 3 — ) Function -
[~ Hode [1 | (0-6: -[, 7: P)
On-delay timer mode 1
Enable ' |
Output k—’lil |
Tine Base:|l1SEC ¥
TO1 B
3 4 0000 Current Value: Sec
000s A% Preset Value: 0005| Sec
Preset Type:|N ~
| ~Direction Set— Reset Input
Contact ] -I ] Contact v
0K I Cancel |
enable reset relay enable reset relay
o, @ —» | -
@ present value =0 Timer starts operating present value =0
Timing enable relay OFF ON OFF
— T —
time up, OFF @ ON OFF
. (T01~T1F)
output terrinal
t = Timer preset value
— TOE and TOF keep their current value after a loss of power to the LRD relay if “M Keep” is active, but the others' reset to 0.
40
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TIMER MODE 2 (ON-DELAY WITH RESET)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current time is equal to the preset
value. Additionally, the Timer current value will be kept when Timer is disabled. In the example below, the Timer will stop timing when it reaches
its preset value of 5 seconds. Timer status bit T01 will be ON when the current value is 5. The timer reset input is input 101. The timer current
value will reset to 0, and Timer status bit TO1 will turn off when 101 is ON.

LRX DO1
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N
— 1) Edit Contact/Coil
J/A\\ N . i ontac o1 El
£/ . 0 v |x | w T le  4l»]
(4‘ Select Coil No. - Output Type
_— = rrifis [ -1 ©iReset
(5 T [or +] (0117 el F
i 3 ‘% o Function :
) Mode (B v| (0-6: -[, 7: P)

On-delay timer mode 2

Enable ' il ' | |
t 12
sy
Reset il | I
By

=

F
Output l |
Tine Baae:llSEC i

2
S 3 0000 Current ‘Ialue:l Sec
0008 TOY Preset Value:lUlJDS Sec
L0l Preset '[‘ype:lw -

Direction 3Set Reset Input

Contact - | Contact |Low v”_

0K I Cancel |

enable reset relay >4 Timer starts operating Is ‘ < enable reset relay
present value = 0 @ present value =0

" OFF ON ON I OFF
timing enable relay

—» 11 (4 <+ 2 P
titme

up OFF @ t=11+2 m OFF
output termmal (TO1~T1F)
@ enable reset relay OFF | ON | OFF

t = Timer preset value

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

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

N —
— 1 — Edit Contact/Coil x)

TN e —
N . a | ¥ | m | T |c 4

(4 ‘ N [ Helect Coil No. 1 Output Type

. —6) T [or | (01-1F) @[ € e

5 - € Sec ~ P
3 Function
h Mode [3 «| (0-6: -[, 7: P)

Off-delay timer mode 1

Enable l '
—— 1 —
Output _| i

Time Base:m

TOl 3 Current Value:[— Sec
3 gg?g TOL Preset Value=W Sec

101 | Preset me:{u_ﬂ.l—

Direction Set ;- Reset Input

Contact [ -[[ | comtact[Low +|[

1)°4 I Cancel I

enable reset relay | @ 4 Fnable reset relay
present value =0 Timer start operating present walue =01
Timing enable relay OFF O COFF

Timingup ('1"01~T1P)$ N |‘_C;> _’Iﬂ

output terminal

@ enable reset relay OFF

t = preset value

Timing enable relay ~ OFF O CFF |ON | |ON| OFF
- OFF RO ) IS -« t
Timing uP’(TD'l~TlP) ON ; | : —»
output terrrinal [ R -

@enable reset relay OFF | O | OFF

t= preset value

— TOE and TOF keep their current value after a loss of power to the LRD relay if “M Keep” is active, but the others' reset to 0.
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TIMER MODE 4 (OFF-DELAY)

Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current time is equal to the preset
value. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below, the timer reset input is Input 101. The
timer status bit TO1 will turn ON only after its rung transitions from true to false. Timer status bit T01 will turn OFF when the current time value
reaches its preset value of 10 seconds.

LRX DO1
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—(/ 1\% Edit Contact/Coil EI
TN S
Ny N Q | ¥ | u | m T le «»
(4 ‘ N [ Select Coil No. - Outpuc Type
- —{ 6 @ TREE
e V9 | v| (0L-1F —[ £ Reset
(5 ) - S0l { ) £ sec C P
: 3 ‘% o Function
- Hode ~| {(0~6: -[, 7: P}
Off-delay timer mode 2
Enable _ [ '
e | —
Output _]_1_
Time Base:|lSEC v]
TOl1 4 | Current Valuz:l Sec
3 0000 TOl Preset Value:[DlJ.lD Sec
e Preset 'I‘ype-ln vl
101 | E |
| ~Direction Set ~Reser Input i
|
Contact | || Contact |Low L”
| 0K I Cancel |
enable reset relay —D|-1—Timer start op erating—p\d— enable reset relay
present value =0 present value = 0
Timig enable relay OFF ON OFF
Time uj OFF ON OFF
tft” . (TO1-TIE)
QUIPUL Tertmm;
e <« T
enable reset relay OFF
t = preset value
— TOE and TOF keep their current value after a loss of power to the LRD relay if “M Keep” is active, but the others' reset to 0.
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TIMER MODE 5 (FLASH WITHOUT RESET)

Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value and then change the state of its status bit. Additionally, the
Timer current value will reset to zero when Timer is disabled. In the example below, timer status bit T0O1 will be ON immediately when its rung is
true and begin its timing sequence. Timer status bit TO1 will turn OFF when the current time value reaches its preset of 10 seconds. This Flash
sequence of the Timer status bit TO1 will continue as long as its rung remains true.

e

X]

L ) Edit Contact/Coi1l
TN e
=/ o e v In |x T e 4l»]
2 \;4 / TN [ Select Coil No.- Output Type
2 - 4(\6‘ & - € Reset
S (5 N/ T [o1 ~| (01-1F) £ [ : r e
= p \3\% o Function ‘
Mode v| (0~6: -[, 7: )
i
Flash timer mode 1
|— —
Enable _l—l_
Ouput _ T T LT
Time Base:|1SEC VI
© | Current Value:l Sec
b 3 Qo000 Preset Value: 0010 Sec
0010 ol Preset ‘l‘ype:ll\l 'I I
' Direction Set ~Reset Input
I:om:act] =] I Contact I jl
0K l Cancel |
enable reset rela . . enable reset rela
4 —p|4— Timer starts operating -p|-1— 4
present value = () present value = 0
Timing enable relay
t t t t
Time up,
output termnal (TO1~T1EF)
t = preset value
— The current value of Timer cannot be kept on a loss of power to LRD.
44

JLovato

___electric



LRX DO1

TIMER MODE 6 (FLASH WITH RESET)

Mode 6 Timer is a Flash timer with reset that will time up to a fixed preset value and then change the state of its status bit. Additionally, the

Timer current value will reset to zero when Timer is disabled. In the example below, the timer reset input is Input 101. Timer status bit T01 will
be ON immediately when its rung is true and begin its timing sequence. Timer status bit TO1 will turn OFF when the current time value reaches
its preset of 10 seconds. This Flash sequence of the timer status bit TO1 will continue as long as its rung remains true.

7N
D
SN S
N - o v Ix lx ot e 4l
= (4 ‘ Select Coil No. ~Output Type
8 - & =t Reser
o - .| 01~1F] [
o 7 (5\ ! . ! | sec 0
= i 3 ‘% S Function =
Hode (G| (0-6: -[, 7: P)
Flash timer mode 2
Enable | |
Reset | I
Output _ [T
Time Base:|l1SEC vl
Current Va.l.ug:l Sec
TOl1 €
b 0000 Preset Value:|0010 Sec
TOl
oolo Preset Type:|N
oL Direction Set ~Reset Input-
Contact | —| | | Contact Low vl
0K I Cancel |
enable reset relay ) . enable reset relay
present vae =0 T Timer starts operating  » I‘_present value =0
Timing enable relay |
t t t t
Time up,
Qutput terminal (TO1~T1F)
enable reset relay —l
t = preset value
— The current value of Timer cannot be kept on a loss of power to LRD.
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TIMER MODE 7 (FLASH CASCADE WITHOUT RESET)

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second Timer number follows the first
Timer. The cascade configuration connects the timer status bit of first timer to enable the second timer. The second timer will time up to its
preset value then flash and its timer status bit will enable the first timer. Additionally, the Timer current value will reset to zero when Timer is
disabled. In the example below, timer status TO1 will be ON after it completes its timing sequence of 2.5 seconds. Timer 2 will then begin its
timing sequence of 1 second. When the current time value of Timer 2 reaches its preset of 1 second, its status bit T02 will flash and Timer 1 will
begin timing again. This type of cascade timer is of ten used in combination with a counter in applications where it is necessary to count the
number of time cycles completed.

The two Timers used in Timer Mode 7 cannot be reused as Timers for other modes in the same program.

—{1 \ Edit Contact/Coil X
SN S
\_/% i | ¥ |n |n T lc «r
<4 N -Select Coil No. Output Type 4
N = ik =L  Reser
- (6" T [o1 =] i02-1F) o o
N NS
. ( 5 ~Function-
3 s Hode ] i0-6: -, 7: By
"/ Flash timer mode 3
TTx I I
Tx 11 12) o p2f o |2
ToL o2
Time Base:[o.13Ec v|  o.13EC ~|
TOL ? 7 Current Value:| Sec Sec
= {ggg'g ]» TOL 24[;82'8 ] T0Z Preset Value:[002.5 gec [001.0 sec
To2Z T02 Preset Ty'pe:l!l vI N > I
."Dizecticm Set- 1-Reset Input
Contact - Contact |7 -
| cancel |
enable reset relay ‘ . enable reset relay
present value =0 ’l‘ Timer status operating i present value = 0
timing enable relay
t1| t2
Timer up, (T01~T1F) | I
output terminal
Timer 2 I I I

t1 = preset value of the first timer
t2 = preset valueof the second timer
— The current value of Timer cannot be kept on a loss of power to LRD.
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COUNTER INSTRUCTIONS

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

1185 GB 06 10

SR COMMON COUNTER
— 1 — —e
oy Symbol | Description
‘ 2% 7 1 Counting Mode (0-6)
(4 2 Use (101~g1F) to set counting up or down
. 4(/6\“ OFF: counting up (0, 1,2, 3...... )
- 2 ON: counting down (...... 3,2,1,0)

3 Use (101~g1F) to reset the counting value
ON: the counter value reset to 0
OFF: the counter continues to count

Counter current Value, range: 0~999999

Counter preset Value, range: 0~999999

6 Counter Code (CO1~C1F total: 31 Counters)

Compatible Instructions Range

Input 101-10C/i01-i0C
Keypad input 201-204/201-204
Output 01-Q08/q01-q08
Aucxiliary coil MO01-M3F/m01-m3F
Aucxiliary coil NO1-N3F/n01-n3F

Expansion input

X01-X0C/x01-x0C

Expansion output

Y01-YOC/y01-y0C

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

Analog comparator

GO1-F1F/g01-g1F

Normal close contact

Lo

— The preset value of Counter could be a constant or other function current value.

The figure below shows the relationship among the numbered block diagram for a Counter, the ladder diagram view, and the software Edit

Contact/Coil dialog box.

B —

(4

~ | &

col

Moz

1
IHCIS 000000

oooooz [ €01

Edit Contact/Coil

Counter
C vl {01~1F)

Function

Mode [1 ~] (1-8)

Counter without owvertaking and without
power down retain current walue

Cur vat 12161 T T 100 (06T TRlsiiohinhals Bobalind
o MM ITOTLnnr-

[ | o | |
[ | | |
Darput im =1

Currentc \Falue:li
Preset \Falue:IUDOOUz
Preset ".[Ype:lll' vI I

Direction Sec - Resec Inputc

Contact In vI IEISI Contact Iu -~ IDZ

| = | m It c I= <>

| OK I Cancel |

-Lovato

__electric

47



LRX DO1

1185 GB 06 10

COUNTER MODE 0 (INTERNAL COIL)

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

ey

\

Edit Contact/Coil

)

¥ | m |m |t C ln 4[>
o~ [ Counter
—16) ¢ [or | to1-1F)
-~ Function-
mode [fR~] 10-8)
Internal Coil
Engble im0
Output | |
col 0 Current Yalue:l
col Preset Value:|000000
Preset Type:|l ~
Direction Set -~Reset Input 1
Cm\:actlj_ W v t:onbactl;,,.—r - ]
0K I Cancel |
101 OFF ON OFF ‘ ON OFF
CO1 OFF ON OFF \ ON OFF
48
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COUNTER MODE 1 (FIXED COUNT, NON-RETENTIVE)

Mode 1 Gounter will count up to a fixed preset value and stop counting when the current count is equal to the preset value, or count down to 0
and stop counting when the current count is equal to 0. Additionally, the current count value is non-retentive and will reset to init value on a
powering up to the LRD relay. In the example below, the counter will stop counting when it reaches the preset value of 20. Counter status bit
CO01 will be ON when the current value is 20.

( 1 — Edit Contact/Coil
TN S
— Y | = |n It c [ 4]
— /‘i\ Counter ]
N 4(/6\‘ c -| (01-1F)
S N |
(5 ) Function

3‘% Mode [1 -| {1-8)

- Counter wicthout overtaking and without
power down retain current value

Pre sab=l0

Cur v TN TG T3 V) 00T Vool ol Elictis
T PP T TE T L
i Emmm PR
o | e

owei o

(I

|Current Value:

Preset Value:{000020

Preset Typa:lh‘ '-'I
col MO L 300000 | Direction Sec Reszet Input
Contact -| (0L Contace |T | [02
oooozo [ €01 m <] | I =l -
I0z
oK | cancel |
Mode =1
Set value 20

Current value 0

o
o
—_
—_
N
N
—_
—_
o
—_
©
—_
©
N
o
N
o
N
o
o
N
o
N
o
N
o

Input pulse

]

Input decrement OFF

Reset input ‘ ON |

]

Counter coil OFF ON OFF ON OFF

— Under this mode, the counter current value will be init value when the LRD is power up or switching between RUN and STOP. The init value is
0 if the counter is configured as counting up or else the preset value.
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COUNTER MODE 2 (CONTINUOUS COUNT, NON-RETENTIVE)
Mode 2 Gounter will count up to a fixed preset value and continue counting after the preset value, but it won't count when the current value

equals 0 if it is configured as down Counter. Additionally, the current count value is non-retentive and will reset to init value on a powering up to
the LRD relay or switching between RUN and STOP. In the example below, the counter will continue counting after its preset value of 20. Counter

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

e

1\ Edit Contact/Cozl
TN e
< ¥ | m |u |t c ln al»
/4\\‘ Counter
- (6 c [EW=] w1
B ) o Function
. (5
'3 — e Mode Iz -| (L)
s Counter with overtaking and without
power down retain current wvalue
O R R T AT G
] b S 5
e | e |
Resa |
e
Current Val.ue:l
col z Freset an.uc:IUODOZO
HD.I. 000000 Preset T'ype:lli '-'I
000020 col Direccion Set Reszet Input
IOZ Contact IH vl (1} Contact II vI az
[:3 | Cancel |
Mode = 2
Set value 20
Currentvalue | 0 (19119202021 :21120:20i19:19{18:18{ 0 {0 {19{19{20} 0 |20
1 J. 1 J. 1 ] L ] L J L J L 1 L 1 L ] L
Input pulse
Input decrement OFF | ON OFF ON
Reset input OFF ON
Counter coil OFF ON OFF ON OFF
— Under this mode, Counter will continue counting after reaching preset value if it's configured as counter up. But it stops counting when its
current value is 0 if it is configured as counter down.
— The counter current value will be init value when the LRD status switches between RUN and STOP or the LRD is power up. If the counter is
configured as counting up, the init value is 0 or else, it is the preset value.
50

JLovato

___electric



LRX DO1

COUNTER MODE 3 (FIXED COUNT, RETENTIVE)

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

TN =
— 11— Edit Contact/Coil X
N e —
o g% . ¥ | m |n | T c |r 4|
§ /4 ) Counter
1) L S /\
2 - 6] ¢ Jor -] (o1
- (5
- e ~Function
Bode [3 +| (0-8)
Counter without overtaking and with
power down retain current wvalue
Pre val=24
curvel  ERVGTITITE BTV CT6T TolERoRaTs Fobabo
i { e | e
Resen l I
Output I | l_l
col IH 3 Current Valuc:l
0l4 000000 col Preset Velue:IDDDDZU
000020 Preset 'mpe:IN -
IOZ rDirection Set Reset Input 1
Contact |H w| |01 Cont.act.l:[ - | |02
0K | Cancel |
This mode is similar to mode 1, but:
— The current counter value will keep on a loss of power when the LRD status is RUN;
— The current counter value will keep when the LRD switches between RUN and STOP if C-keep is active.
COUNTER MODE 4 (CONTINUOUS COUNT, RETENTIVE)
Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is retentive and will keep its
current count after a loss of power to the LRD relay. Mode 4 Counter will count up to a fixed preset value and then continue counting after the
preset value, but it won't count when the current value equals 0 if it's configured as down Counter. Additionally, the current count value is
retentive when the LRD switches between RUN and STOP if “C Keep” is active. In the example below, the counter will continue counting after its
preset value of 20. Counter status bit CO1 will be ON when the current value isn't less than 20.
/1\‘ Edit Contact/Coil
— s b ontac o1
TN N
(4
T c I01 v| {01~1F)
/K\, \ /
o \?/f Funerion
3% Mode [ ~| (1-8)
Counter with overtaking and with power
dovm recain current value
LRI T 1 T o A e e
SN NI rer
i | B | Bl
Rencs TR
e O I Y 0 O O
r | -|
colL IHUJ. 000000 Current 'li'al.ue:l
0O000DZO0 col Preset vuue:|ﬂuouzu
102 Preset Type:lﬂ vI I
~Direction Set Reset Input
Contact |§ vI oL Contact II vl 0z
[1]:8 I Cancel J
This mode is similar to mode 2, but:
— The current counter value will be kept on a loss of power when the LRD status is RUN;
— The current counter value will be kept when the LRD switches between RUN and STOP if “C-keep” is active.
.Lovato
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COUNTER MODE 5 (CONTINUOUS COUNT, UP-DOWN COUNT, NON-RETENTIVE)

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

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

Edit Contact/Coil

¥ | |u | c |» o

/4 \ Counter

\\,‘N 4( 6‘\“ 4 l_jﬂl =1 (o1-1F)
N (\5‘ /:‘ - Function
L 3 //‘% - mode |EJll ~| (1-8)

With overtaking and without power down
Compare Counter

PO v 0y .0 S e U
s R e p e e
o i i
i —

Current Value: I

Ccol 5 Preset Value:[onoozo
M0l4 000000 Preset Type:[n  -|[
0000zZ0 col Direction Set Reset Input
10z Contact [ ~|[or contact[r +[foz
DK | Cancel |
Mode =5
Set value 20
Current value £ 0 {19119 {20 120 {21121 20120 {19 1918 {18 {19/19/20 0 {0 {0 | 0

Input pulse

I
I
Pl

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

Counter coil OFF ON OFF ON OFF

i

— Under this mode, the count will continue after reaching its preset value;
— The current value is always 0 regardless of the state of its direction bit when the reset is availability;
— The current value is always 0 regardless of the state of its direction bit when the LRD switches between RUN and STOP.
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COUNTER MODE 6 (CONTINUOUS COUNT, UP-DOWN COUNT, RETENTIVE)
Mode 6 Counter's operation is similar to Mode 4 except its current count value is continuous and retentive. The status bit is fixed to the non-
zero preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current value isn't less than its preset
value, and will be OFF when the current value is less than its preset value. Additionally, the Mode 6 counter is always reset to zero, unrelated to
the state of its direction bit. The current count value is retentive and will keep its current count after a loss of power to the LRD relay. And
Counter will keep current value if “C Keep” is active. In the example below, the counter will continue counting after its preset value of 20.
Counter status bit CO1 will be ON when the current value isn't less than 20.

N
U
SN
=2 g B ¥ |n |n |t c |r 4>
& @“ -Counter -
= - C |01 w| (OL~1F)
o (5 [
- - — Function
—( 6/ mode [¢ | (0-8)
Vith overtaking and with power dowm
Compare Counter
Pre vai=la
FRRS N 1 e . o e
1yi CEEr |
Resci | mm
s ol I ) i e 5 R e
F Current Value:l
col
014 000000 Preset vuue:|nnuozu
oooozo [ €01 Peccer Toweils ]
I02Z ~Direction Set | Reset Input )
Contact 11{ «| |01 il:onmctl: v” 2
| 0K I Cancel |
Mode = 6
Set value 20
Current value
Mode 1&2&5 0141142 3 01+ 141242
Current value
Mode 3&4&6 0: 1 1 2 3 3144143155
Input pulse
Supply voltage ON OFF | ON
Reset input
Counter coil
This mode is similar to mode 5, but:
— The current value is kept on a loss of power down to the LRD when it status is RUN;
— The current value is kept when the LRD switches between RUN and STOP if “C Keep” is active.
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HIGH SPEED COUNTERS (DC VERSION ONLY)
The DC powered version LRD relays include two 1 KHz high speed inputs on terminal 101 and 102. These can be used as general purpose DC
inputs or can be wired to a high speed input device (encoder, etc.) when configured for high speed counting. They are often used for counting
something moving very fast (~40Hz) or used as a speed reference on a machine. The high speed counters are configured using the same

software Edit Contact/Coil dialog box, except selecting Counter Mode 7 or Mode 8.

HIGH SPEED COUNTER MODE 7 (DC POWERED VERSIONS ONLY)
The Mode 7 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 KHz maximum at 24VDC high speed
input signal. The selected Counter Coil (CO1-C1F) will turn ON when the pulse count reaches preset value and remain ON. The counter will reset
when the preceding rung is inactive or the Reset Input is active. In the example below shows the relationship among the numbered block

diagram for a Mode 7 Counter, the ladder diagram view, and the software Edit Contact/Coil dialog box.
SN 4(1 Symbol | Description
‘ 2% 7 1 Counting Mode (7) high speed counting
(,4 N\ 2 High speed counting input terminal: 101 or 102 only
3 Use (101~g1F) to Reset the counting value
/‘\\ ON: the counter reset to 0
oy \§ OFF: the counter continues to count
3/% 4(/6\“ Current Count Value, range: 0~999999
R 4
g Preset Value, range: 0~999999
6 Counter Coil Number (CO1~C1F total: 31 counters)
col ? Edit Contact/Coil
I0l4 000000 coll
050000 P FR P B N L
MOS.
—Counter
c |01 vl (01~1F)
—Function
Mode 7 vl {0~8)
Scale Input Counter
Pre vab=24
Curval WIEITTITITE 2 (SAEhobdE [mlalal TiC )
o AN nnnnnr
[t | Inimmm]
Cutput 1
Current Value:
Preset Value:|005000
Preset Type:|N V”
Input I1/I2 —Reset Imput—————
’7Com'.act I v”Ul Contact |M - IOS
OK | Cancel |
Mode =7
Set value 20
Current value 0 i o0 i 1 i i — i — 149999 | 50000 | 50000 { 50000 0 | 0
L 1. L J. L . L 1. L 1 L
Input pulse
[y s sy B e Y
‘ Reset input ‘ ON | OFF ON
Counter coil | ON OFF
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1?3 oo I0L 300000
co1
004 %l O‘ ml[ooomn}
cclu Qo1
005 _‘ |
Qoz
006 ‘O‘
103 I
Mol B |
col | | | | [
: 9 100 .
; n-1 n
o | L
Q2 | II L

HIGH SPEED COUNTER MODE 8 (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. The selected Counter Coil (CO1-C1F) will turn ON when the pulse count reaches the target “Preset ON” value and remain ON until

the pulse count reaches the target “Preset OFF” value. The counter will reset when the preceding rung is inactive. The table below describes each

configuration parameter for High Speed Counter Mode 8.

col 8 OFF

I101| 00.10
000008
000003

col

Mode = 8

Symbol | Description

1 Counting Mode (8) high speed counting

High speed counting input terminal: 101 or 102 only

Counting interval time: 0~99.99 sec

Counter 'on’ preset Value, range: 0~999999

Counter 'off' preset Value, range: 0~999999

DWW N

Counter Coil Number (CO1~C1F total: 31 counters)

Edit Contact/Coil ]EI

Y | 1 | w | T c |r >

~Counter-

C 101 v| (0L~1F)
Function-

Hode |a vl (0~8)

1K Hz Input Counter

Fived time=13 On=4 Off=2
e —ae——  IF i 1S iy

na
B O S 0 (R T A

Crarput

Fixed Time:|N ->(01.00 Sec

Current Va.'l.ue:l |
Preset Value:|000005 [poooos  ose

Preset ‘l'ype:m [— m [—

r Input Il/I2 “~Reset Input

Cont.acr.l' v [F Contact v r—

| 0K | Cancel |

‘ =0.1s 0.1s

0.1s

0.1s 0.1s

0.1s

Current value = 5 3

Reset input = 3

Input pulse

Counter coil OFF

| ON

OFF
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REAL TIME CLOCK (RTC) INSTRUCTIONS

The LRD relay includes a total of 31 separate RTC instructions that can be used throughout a program. Each RTC instruction has a choice of
5 operation modes, and has 10 parameters for proper configuration. The initial clock/calendar setting for each connected LRD is set using the
Operation»RTC Set menu selection from the LRD Client software.

Symbol | Description
RTC SET V3.0 1 Input the first week to RTC
2009.06. 26 2 Input the second week to RTC
Fri. 10:11 3 RTC mode 0~2, 0: internal coil 1:daily, 2:consecutive days
4 RTC displays the hour of present time.
5 RTC displays the minute of present time
4”1\/_3 - 6 | SetRTC hour ON
Y Sl 7 Set RTC Minute ON
\3% ( 4\ 5 8 Set RTC H(?ur OFF
RN SN 9 Set RTC Minute OFF
e 7 —(10/ 10 | RTC Coil Number (R01-R1F Total: 31 RTC)
\ S \d,//
(8) 9

RTC MODE 0 (INTERNAL COIL)
Mode 0 RTC (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 RTC, the ladder diagram view, and the software Edit Contact/Coil dialog box..

Edit Contact/Coil

TN
i | .3 ik
3 x|t e e 4l»
/\ Feal time clock
—(10! E (01 ~| (0L-1F)
S
Function

Hode [ ~| (0-4)

Internal Coil

| i I T ] Wi i i I Fa | 54 I &l |
ol e emfop o e fangfucfnf
Frable I I
ex l I
week(on-v0ee):[ 0 <] - =l

Current Value: T
Preset Vﬂl'ﬂ&l[_: l'_ﬂn I_: ['_Ufl

{hour:minute)

oK | Cancel

| ROL

ON
101 OFF OFF

ON
RO1 OFF OFF
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RTC MODE 1 (DAILY)

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

and Time for the Rxx coil to deactivate OFF.

Example 1:
Edit Contact/Coil
'y \
J\ 1\¥ 2 O R T - R le  al»]
TN R
" 3 \)7 . . Real time clock
e (4\/‘ ‘/5\/‘ R m {01-1F)
7 . 4(1 0\\ e
(' 6\ /? Mode [1 +| (0-4)
\—/ ~ Every day action mode
SN AN
/ 8 9
— [ T v Twe [ oow [ om [ sa [ su ]
| P [ T [ e e e |
Frable |
ROl MO-FR Week (On->0££) : MO | - |m ~|
1l- 10:07 po1l Current ?alue:lW
08:00 Preset Value:lﬂa 2 |DU l)nll'ﬂ g |UD off
17:00 {hour:minute)
| DE I Cancel |
Week Monday Tuesday Wednesday ... ... Friday Saturday  Sunday
Time 8:00 17:00 800 17:00 8:00 17:00 8:00 17:.00 8:00
ENABLE
Rn Output
Example 2
® 1
(OM®) TU-FR
®:® 17:00
) 8:00
Week Monday Tuesday Wednesday ... ... Friday Saturday  Sunday
Time 8:00 17:00 800 17:00 800 17:00 8:00 17:00 8:00
ENABLE
Rn Output
Example 3:
® 1
®:0 FR-TU
®:® 8:00
) 17:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
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Example 4:

©] 1
(OM®) FR-MO
®:® 17:00
) 8:00
Week Monday Tuesday ... ... Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
Example 5:
©] 1
(OM®) SU-SU
®.® 08:00
) 17:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
Example 6:
® 1
®:0 SU-SU
®:® 17:00
) 8:00
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
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RTC MODE 2 (INTERVAL WEEKLY)
The Interval Time Mode 2 allows the Rxx coil to activate based on time and day per week. The configuration dialog below (example 1) allows for
selection of Day and Time for the Rxx coil to activate ON, and Day and Time for the Rxx coil to deactivate OFF.

Example 1:
Edait Contact/Coal
41~2? Iz It e R e 4lv]
/3\% - \; Real time clock
\ / 7
~ \D . 5 \,‘ R |01 =| (Dl=-1F)
L L —ﬁa Function
(6) 7] o Mode [z <] (0-4)
; \; Incerval rtime action mode
(8" "9
T Poses | ovwe [owe | wii | i | sa [ s |
T P P [ S [ Y |
Fud-l.ll
= 4
ROL TU-SA& Week (On->0ee) :[TU ~] - -]
za=| 10:31 e
3 RO Current Value:jio:22
08:00 Freset Fume:lﬂﬁ : |00 om |17 ¢ IDU oLt
17:00 {hour :minute)
[1}:4 I Cancel [
Week Monday Tuesday .. .. Friday Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
Example 2
©] 2
®:0 SA-TU
®:® 17:00
HO) 08:00
Week Monday Tuesday .. .. Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
Enable
Rn Output
Example 3
©] 2
®:0 WE-WE
®:® 17:00
) 08:00
Week Monday Tuesday .. .. Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
-Lovato »
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Example 4
©] 2
®:0 WE-WE
®:® 08:00
) 17:00
Week Monday Tuesday .. .. Saturday Sunday
Time 8:00 17:00 8:00 17:00 8:00 17:00 8:00 17:00
ENABLE
Rn Output
RTC MODE 3 (YEAR-MONTH-DAY)
The Year-Month-Day Mode 3 allows the Rxx coil to activate based on Year, Month, and Date. The configuration dialog below (example 1) allows
for selection of Year and Date for the Rxx coil to activate ON, and Year and Date for the Rxx coil to deactivate OFF.
] ) Symbol | Description
4('/ 1 \\\F g 2 \\7 1 RTC Year ON
"/é\\‘ 2 RTC Year OFF
N ( Z 3 RTC Mode 3, Year-Month-Day
N2 TN 4 Display RTC present time, Year-Month-Day
(5) 8 —9) 5 | RTC month ON
6 RTC day ON
(/\ SN 7 RTC month OFF
Z/ é 8 | RTC day OFF
9 RTC code (RO1~R1F, total 31 group)
SN TN Edit ContactfCoil rf|
12! —
N A — n | u It le R le |r
‘\_/’% /4\\‘ Real time clock
NI ~| (01-1F)
SN R |o1
5 6 ¥ ——
NN Hode [3 =] (0-4)
NN Interval month action mode
(7 8
SN
frobee] — Beesnne] — Jrbnr] — Jromiza]
Fratie |
R I
ROL 09-10 Year (On->0££) :|09 e |10
3=~-| 0950328 RO Current Value:[oo. 00, 20
0z.17 Preset 'U'ul.u::ll:lz F: Il’? On Ill . |11 off
11.11 (Year.Day)
L4 I Cancel I
Year-Month-Day 2009/02/17 2010/11/11
Time 0:00 0:00
ENABLE
ON
RTC Output OFF OFF
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Example 2:
©] 3
O/®/® | 201011/11
@/@/ 2009/02/17
Year-Month-Day 2009/02/17 2010/11/11
Time 0:00 0:00
ENABLE
RTC Output
Example 3:
® 3
O/®/® | 201011/11
@/@/ 2010/11/11
Year-Month-Day 2010/11/11
Time 0:00
ENABLE
RTC Output
RTC MODE 4 (30-SECOND ADJUSTMENT)
The 30-second adjustment Mode 4 allows the Rxx coil to activate based on week, hour, minute and second. The configuration dialog below
shows for selection of week, hour, minute and second for the Rxx coil to activate ON, and 30-second adjustment then Rxx OFF.
Symbol | Description
- /-r A 1 RTC adjustment week
) ,2\\ R 2 RTC mode 4
N 3\ ;/4\\‘ 3 RTC present hour
N — 4 RTC present minute
(/ N 6 \ 8/ 5 RTC adjustment hour
N 6 RTC adjustment minute
SN 7 RTC adjustment second
‘ Z / 8 | RTC code (RO1~R1F, total 31 group)
Edit Contact/Coil
bt |m I |c R e alv]
~Real time clock
~ Function
Mode [q4 | (0-4)
305 modify mode
e |
Teek (0n) =|su vI
Current ?a.l.ug:l'. F:19:19
Preset Va!.ug:lﬂtl H |DD
(houzr:minute) 7 IF
134 I Cancel
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Example 1: preset second < 30s
2 * - RO1 —
/ — . -] 13:25
& SN TN 4
— | (8) 4] os:00 [ ROZ
BT
(, \ . ey
/‘\\
!l 7
L
Week SA
Time 8:00 8:00:20
ENABLE
ON
RTC Output OFF OFF
The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit RO1 will be ON. RTC status bit R01 will be OFF when
the present time achieves 8:00:20 at second time. Then time continuous going. So, this means that RTC status bit is ON for 21 seconds.
Example 2: preset second > 30s
— 1 = SA
e N ROl
20— 4=| 13:41
= (3 4 og:00 [ ROL
) 140
A~ o 8]
(6 6
S
Week SA
Time 8:00 8:00:40
ENABLE
Rn Output
The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit RO1 turns ON. Then time is onging on and RO1 turns
OFF. This means that the RTC status bit will be ON for one pulse.
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COMPARATOR INSTRUCTIONS

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

8 operation modes. Additionally, each comparator has 5 parameters for proper configuration. The table below describes each configuration

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

e

Symbol | Description

. 1 Comparison Mode (0~7)
(2 2 Ax analog input value (0.00~99.99)
N 3 Ay analog input value (0.00~99.99)
/3\\ 4( 5 4 Reference comparative value, could be constant, or other data code
N 5 Output terminal (GO1~G1F)
oy
4
The preset value @, @ and @ can be a constant or other function current value.
COMPARATOR MODE 0 (INTERNAL COIL)
Mode 0 Comparator (Internal Coil) used as internal auxiliary coils. No preset value. 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.
—/1\\ — Edit Contact/Coil
N J =il - - - ]
g
N | le |r G e alv]
o~ Analog comparator
—5) G for =] (01~1F)
~ Function
vode [Glx] ©-7)
Internal Coil
; m‘ ! Lt A'v e
|| i | 7
Current Value:| Sec | Sec
Praset Vaue:|'. 0.00 Ref
Presat T\me:|i-; vl |
| {14 I Cancel
10l 601 0
1
001 |
ON
101 OFF OFF
ON
RO1 OFF OFF
JLovato 63

__electric




LRX DO1

1185 GB 06 10

ANALOG COMPARATOR MODE 1~7
(1) Analog Comparator mode 1: Ay —@® < Ax< Ay=< +®, ® ON;
(2) Analog Comparator mode 2: Ax< Ay, ® ON;
(3) Analog Comparator mode 3: Ax< Ay, ® ON;
(4) Analog Comparator mode 4: @ = Ax® ON;
(5) Analog Comparator mode 5: @ = Ax® ON;
(6) Analog Comparator mode 6: @ = Ax® ON;
(7) Analog Comparator mode 7: @ = Ax® ON;
Example 1: Analog Signal Compare
In the example below, Mode 4 is the selected function that compares the value of analog input A01 to a constant value (N) of 2.50. Status coil
GO1 turns ON when A01 is not less than constant 2.50.
e _
"y — Edit Contact/Coil X
@ U S - e |z 4l
- - / a ~Analog comparator -
i N \ /
(3 - ¢ [or | (01-1F)
Q\“ Function
N Hode [4 +| (0-7)
Ax<=Ref.
Ax Ay
|A v| 01 I - |-.w:.-
Current Vn].ue:l Sec I Sec
Preset Value:lOZ.SOl Ref
Preset Type:|N '!
GOl 4
A0l
GOl
0z. 50V
0K I Cancel
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Example 2: Timer/Counter present value Compare

The Comparator instruction can be used to compare Timer, Counter, or other function values to a constant value or each other. In this example
below, Mode 5 is the selected function that compares the value of Counter (CO1) with the value of Timer (T01). Status coil GO1 turns ON if
present value of CO1 is not less than present value of T01.

—(1} — Edit Contact/Coil X
(2) S S - F O A | 1 1
o BN ~ Anal to
- 4( 5 /“ 0g comparator
(3. — 6 for +] (o1-1m)
0 ~ Function-
\‘L’ Mode |5 .| {0~7)
Ax>=Ref.

e = [ =Pz
Current ‘i‘ulue:l Sec | Sec
Preset Value:ﬁ Ref
Preset Type: v| Ir

col =
GOl

TOl

| [1):4 I Cancel

HMI DISPLAY INSTRUCTIONS

The LRD relay includes a total of 31 HMI instructions that can be used throughout a program. Each HMI instruction can be configured to display
information on the LRD 16_4 character LCD in text, numeric, or bit format for items such as current value and preset value for functions,
Input/Output bit status, and text. There are three kinds of text in HMI. They are Multi Language, Chinese (fixed) and Chinese (edit), Multi
Language is shown in the adjacent example. Each HMI instruction can be configured separately using the Edit>>HMI/Text menu selection from
the LRD Client software. In the adjacent example, HMI instruction HO1 is configured to display the value of TO1, and some descriptive text.
Allows the SEL button on the LRD keypad to activate the selected message onto the LCD even the Hxx is inactive.

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

Phone Number
135356698426 Add

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

Symbol | Description
1 Display mode (1-2)
2 HMI character output terminal (HO1~H1F)

-Lovato 6
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1) -
1
—(2)
HOl 1

HOl

Edit Contact/Coil

T lc

HMI display page

H I01 | (B1-1F)

Function

Bode [1 ~| (1-2)

Displaf
2

I e B a4

| 1] 4 | Cancel

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

34 ok (e (N
B Bl B 0 i

Text Input

o Of il S 2F

T Multi Language

LChinese fixed)

" Chinese(edit)

# 4l 5 m
i s e

I F |
s S

e

boh = W H

el
il o
= o i oF

AN M B - A
2 F i EEE
TR E R R E AR R
ExFHaEEET

Editc

HMI FUNCTION INSTRUCTION

keypad.

N

Press Edit
—

Chinese Input

Chinese Display-

E:asel Cancel
Chinese Input
I Add

HMI can display character, built-in Chinese, user-defined Chinese and GSM telephone number. This information cannot be edited through

. HMI can display function current value (T, C, R, G and DR, classifying units and un-units). This information cannot be edited through keypad.

3. HMI can display preset value of function (T, C, R, G and DR). This information can be edited through keypad.
4. HMI display state of coil (I, X, Z, M and N (only FBD)), state of M and N can be edited through keypad.
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HMI STATUS
1. HMI scanning state, press SEL into at 10 interface
1.123456789ABC F o a T01=20. 00Sec F 0 a
Z.1234 x Q e ooy, | TOLSHE. HSec Q e
TESS
@.12345678 o — > #TOL## o
RUN Wed. 09:05 & A T01=H## & A
2. HMI running state, HMI is enabled at 10 interface
Timwae | P (+) 9 = [lE0E Tor=20.005ec | PP 0 "
Z.1234 x Q e 01234 T01=00. 00Sec e °
Q.12345678 o _Enable M02_ | o 7] BlE—s| o00.00 o
RN Hed, 00:13 | NN e~ [{BIEE HOZ=ON & A
3. HMI edit preparing state, press SEL when HMI is scanning or running state, flicker cursor will show if there is edited content.
To1=20.005ec 1P o J T01=00. 00Sec %ﬂ
T01=00. 005ec Q e Press SEL T01=00. 00Sec ¢ e
_—
00.00 o 00.00 o
H02=0N & A M02=0N & 4
4. HMI editing state, press SEL again under status 3
T01=H0. 00Sec F 0 a T01=20. 00Sec ", o J
T01=00. 00Sec ¢ e Press SEL _ | T01=00.00Sec e e
—_—
00.00 o 00. 00 o
N0Z=0N & A NOZ=0N & A
KEYPAD INSTRUCTION
ESC Abrogate operation
SEL Into status 3 if there is edited content at status 1 or 2
Into status 4
Change preset type under status 4
™M Under status 4, change data and number, function preset data;
change coil state
(SEL+M)| Not in status 4, move cursor up and down
Under status 2, find the nearest enabled HMI
Under status 1, find the nearest HMI whose mode is 1
< > | Move cursor lift and right
0K Validate editing and store automatic
PWM OUTPUT INSTRUCTION (DC TRANSISTOR OUTPUT MODELS ONLY)
The transistor output model LRD relay includes the capability to provide a PWM (Pulse Width Modulation) output on terminal Q01 and Q02. The
PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a PLSY (Pulse output) output on terminal Q01, whose pulse
number and frequency can be changed. The table below describes number and mode of PWM.
Mode Output
P01 PWM, PLSY | Q01
P02 PWM Q02
.Lovato o7
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PWM MODE

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

Symbol Description Enable Select3 Select2 Select1 stage PWM Output
- PWM mode (1) OFF X X X 0 OFF
- present stages as operating (0~8) ON OFF OFF OFF 1 Preset stage 1
- Select1 (101~g1F) ON OFF OFF ON 2 Preset stage 2
- Select2 (101~g1F) ON OFF ON OFF 3 Preset stage 3
- Select3 (101~g1F) ON OFF ON ON 4 Preset stage 4
- Current number of pulse ON ON OFF OFF 5 Preset stage 5
(0~32767)
- Period of preset stage ON ON OFF ON 6 Preset stage 6
- (1~32767 ms)
- Width of preset stage ON ON ON OFF 7 Preset stage 7
- (1~32767 ms)
- Output port (Q01~Q02) ON ON ON ON 8 Preset stage 8
- PWM code (P01~P02)
Example:
Edit Contact/Coal
TN N
3 my
40— —(10,
/‘\\
T =
POl 1 3 Selece 1-8:[3 -] |
H03 ] g%i Currentc \'alu.e:l B3 I ns
0zZ<4 0000S Preset valu.::IDUUIU ms IIJIJIJUS ms
0oL 00010 Presec Type:|N - III vI I
Select input points: (high->low bit)+l
e =l for [ oz [x <] o
0K | Cancel |
The state of M01, M02 and M03 are 010, so PWM output pulse is like this as setting above:
EN
t=bs
T=10s
The state of M01, M02 and M03 decide PWM output. PWM stages can be changed by the status of M01, M02 and M03 when P01 is running. _
displays the number of pulse when P01 is running, but _ equals 0 when P01 is disabled.
PLSY MODE
Only P01 can work under this mode, and the output is Q01. PLSY has 6 parameters for proper configuration. The table below describes the
information of PLSY parameters.
Symbol | Description
1 PLSY mode (2)
2 Total number of pulse (storing in DRC9)
3 Preset frequency of PLSY (1~1000Hz)
4 Preset pulse number of PLSY(0~32767)
5 Output port (Q01)
6 PWM code (P01)
68 JLovato
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The preset frequency and pulse number could be constant or other function current value. They are variable if the preset are other data code.
The PLSY will stop output if it has outputted the number of @. pulse. PLSY will run again if it is enabled for a second time.

LRX DO1

Example:
Parameter setting: ® = 500Hz @ = 5, output as shown below:

EN
1ms
Output | | | | |

2ms

PLSY stops outputting when the number of output pulse is completed.

In the example below, the frequency is other data code (CO1). So the wave's frequency will change following the current value of CO1.

SN
(20 5
» [o1 =] (o1-02) o [or o
‘ - Mode |2 vl (1~2)
(4 PLSY
T -
POl 2 £ L] B
00000 Qol Cuczent Value:|00000 |
col 01 Presec Value:|l000 Hz [00100
00100 Presec Type:|C ¥ Iﬁl N 'i
I_E{—_I Cancel

— In the example above, frequency is 1000 if the current value of CO1 is bigger than 1000.
— PLSY stops outputting pulse after it has output 100 pulses.
— PLSY will be going on as long as it is enabled if @ is 0.
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SHIFT (SHIFT QUTPUT)
The LRD relay includes only one SHIFT instruction that can be used throughout a program. This function output a serial of pulse on selection
points depending on SHIFT input pulse. It has 4 parameters for proper configuration. The table below describes each configuration parameter,
and lists each compatible memory type for configuring SHIFT.

Symbol | Description

1 Preset number of output pulse (1~8)

SHIFT input coil (101~g1F)

2
3 | SHIFT output coils (Q, Y, M, N)
4

R /\
( 37 4 SHIFT code (S01)
/‘\\ 7
2 —
In the example below, @ =5, @ =101, ®: Q03~Q07.
- o Edit Contact/Co1l
f'/\\‘/% PI | mx |ar  |or sarer |0 4]
— Select Coil No.
ot A0 s [or =] o
\3 ) —{ 4
= Function
/‘\\
! 2
&
g0l Pulse Coil: vl EDI.
13 sol Select 1-8: |5 -I
Q03-007 Start Coil: |0 -] [o3
I01
0K I Cancel
Enable
Q03
Qo4
Q05
Q06
Qo7
Q03 is ON, and from Q04 TO Q07 are OFF when ENABLE is active. Q04 turns ON when [01's rising edge coming on, and others points turn OFF.
The next coil turns ON at each rising edge of SHIFT input, and others turn OFF.
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AQ (ANALOG QUTPUT)
The default output mode of AQ is 0-10V voltage, the corresponding value of AQ is 0~1000. It also can be set as 0-20mA current, the
corresponding value of AQ is 0~500. The output mode of AQ is set by the current value of DRDO~DRD3 as shown below.

Number Signification Mode DRDO0~DRD3 data definition
DRDO Setting the output of AQO1 1 0: voltage mode, AQ output value is 0 under STOP mode
DRD1 Setting the output of AQ02 2 1: current mode, AQ output value is 0 under STOP mode
DRD2 Setting the output of AQ03 3 2: voltage mode, AQ keeps output value under STOP mode
DRD3 Setting the output of AQ04 4 3: current mode, AQ keeps output value under STOP mode
It will be considered as 0 if the value of DR is not in the range of 0~3. That means the output mode of AQ is mode 1. AQ displays preset value
(constant of code of other data) under STOP mode, displays current value under RUN mode. AQ preset value can be a constant or other function
current value.
AQ DISPLAY
AQ displays the preset value under STOP mode, and displays the current value under RUN mode.
2 number of expansion analog output 2A0; AQ01_AQ04
AQO0O1=01.23YV
AQO02=08.92mA 0 ~ 10VDC voltage mode (AQ value: 0_1000), depending on DRDO
AQO0 3 = A0 1 \ 0 ~20mA current mode (AQ value: 0_500), depending on DRD1
AQO0O4=DR3F mA
The value will be considered if in over-flow when writing AQ preset value or current value through PC communication. So, output mode
information should have been written before preset value.
AQ-current_value: 500 = AQ_display_value : 20.00mA
AQ current value is different from display value, and current value is used in operation and storage. AQ display is shown below.
4Q Set X
rSet- 7 Mode ——
st cllowo b ) AQO1=01. 00V
i | L AQ02=04. 00mA
403 (v ~||oz00 [s =] || _Display Q02=04.
> | AQ03=02. 00V
o 2 - AQ04=08. 00mA
Current mode, keep walue when stop
I 0K I Cancel I
.Lovato i
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AS (ADD-SUBTRACT)

The LRD relay includes a total of 31AS instructions that can be used throughout a program. The ADD-SUB Addition and/or Subtraction function
enables simple operations to be carried out on integers. There are 6 parameters for proper configuration. The table below describes each
configuration parameter, and lists each compatible memory type for configuring AS.

R
\,, Symbol | Description
‘\\ N 1 AS current value ( -32768~32767)
(o {5
& \ 2 V1 parameter ( -32768~32767)
/‘\\ N 3 V2 parameter ( -32768~32767)
3 —16) 4 | V3 parameter ( -32768-32767)
. 5 Error output coil (M, N, NOP)
( 4 6 | AS code (ASO1-ASTF)
Compute formula: AS = V1 + V2 - V3
AS current value is the result of compute. Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be
set to 1 when the result is overflow. And the current value is no meaning at this time. But it will do nothing if the output coil is NOP. The output
coil will turns OFF when the result is right or the function is disabled.
The example below shows how to configure AS function.
— (1 \/‘ — Edit Contact/Coil
o o N @ | |ig | m AS lm  4|»
\2 ’/‘ 4( ‘5// Select Coil No. Error Coil
o . as [l =] (o1-1m) [ =] Jor
(3 e —
/A\\ Current value: |
/ AS=V1+VZ-V3
\ 4 )
00000 V1 + V2 - V3
e 16453 [ NOl Preset: [16453 o |o
TOL AS01 Pre Type:lu ',_]T ',Tl: v”T
col
(1124 I Cancel
Error output coil NO1 will turn ON when the compute result is overflow.
72

JLovato

___electric




LRX DO1

1185 GB 06 10

MD (MUL-DIV)

The LRD relay includes a total of 31MD instructions that can be used throughout a program. The MUL-DIV Multiplication and Division function
enables simple operations to be carried out on integers. There are 6 parameters for proper configuration. The table below describes each
configuration parameter, and lists each compatible memory type for configuring MD.

0

\,, Symbol | Description

/é\ 4/9 1 MD current value ( -32768~32767)

N \ 2 V1 parameter ( -32768~32767)
— - 3 V2 parameter ( -32768~32767)

(3% g

O/ \9/ 4 V3 parameter ( -32768~32767)
. 5 Error output coil (M, N, NOP)

(4 ) 6 | MD code (MDO1~MD1F)

Compute formula: MD = V1 * V2 /V3

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

The example below shows how to configure MD function.

— (1\ — Edit Contact/Coil
o SN R le | u | as w e 4[]
(2 J 4( ‘5//‘ Select Coil No. Error Coil
/A\\ e Mp |01 w| (01-1F) H o« |01
) [— \ |
\\34,/’ \ 6// Function
/4*\ Current walue: |
N HD=V1*V2/V3
00000 £ ¥ L
1ol 16586 MOl Preset: ‘16586 I ] I
vor DO ree e o <l v <l I
A0l
0K [ Cancel

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

PID (PROPORTION- INTEGRAL- DIFFERENTIAL)

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

[ <1 ] [ T Symbol | Description
— SN SN VPN 1 PI: PID current value (-32768~32767)
(@ —8 o0 8. 2 | SV: target value (-32768~32767)
P P . 3 PV: measure value (-32768~32767)
3, 9 — 9 4 [T sampling time (1-32767 * 0.015)
o 7 o ’ 5 | K, Proportion (1~32767 %)
(4 ‘ i ‘ 6 T, Integral time (1~32767 * 0.1s)
- 7 | T, Differential time (1~32767 * 0.01s)
8 Error output coil (M, N, NOP)
9 | PID code (PI01~PIOF)

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

EV, =SV—PV,

T
PI=K, (EV—EV,, = EV,+D,
1

D, =12 QPY, PP )

N

PI=2 PI

-Lovato

__electric

73




LRX DO1

1185 GB 06 10

The example below shows how to configure PID function.

— (1 e — — Edit Contact/Coil =)
/é\\ 4(/8 “ ,,/é\\ Yy 5 | & las  |m o | 4
\&/ % Ny — ~3Select Coil Ho. Error Coil
— e SN SN pID|01 | (DL~OF) Ir{ -[ |u1
(30 9 6 9
N - — ~— ~Function
N N Current value: I
<~\4,.//‘ ‘ \?‘ / PID(-32768~32767)
Dest.V: (N vl ooLzo [-32765~32767)
Test ¥: |N vl aoloo (-32768~32767)
Sam. T: |N 'l oozoo (1~32767)
Gain: |N vl ooloo [1~32787)
00000 Int. T:|N 'l ooloo (1~32767)
oo1zo [HMOL 00100 fMOL Dif. T: |W vl 00100 | (1-32767)
ooloo [PI0L oo1oo [P101
00z00 00100,
1) I Cancel
MX (MULTIPLEXER)
The LRD relay includes a total of 15 MX instructions that can be used throughout a program. This special function transmits 0 or one of 4 preset
values to MX current value memory. The MX function enables simple operations to be carried out on integers. There are 7 parameters for proper
configuration. The table below describes each configuration parameter, and lists each compatible memory type for configuring MX.
( 1 — Symbol | Description
5 o 1 V1 parameter ( -32768~32767)
(2 ) 2 V2 parameter ( -32768~32767)
- 3 V3 parameter ( -32768~32767)
( 3. 4 V4 parameter ( -32768~32767)
~ o 5 | Selection bit 1: S1
‘ 6% ( 4 6 | Selection bit 2: S2
- 7 MX code (MX01~MXOF)
The parameters from @ to @ can be constant or other function current value. The table below describes the relationship between parameter and
MX current value.
disable MX = 0;
enable $1=0,52=0: MX = V1;
$1=0,52=1: MX = V2;
§$1=1,52=0: MX = V3;
$1=1,82=1: MX = V4;
The example below shows how to configure MX function.
Y Edit Contact/C
Ch.
/g\ N H las  |m  |m x| 4]»
— <§\,‘ Select Coil No.
e o w Jor = (or-0F)
/A\\ 4( 7\,‘
\i/‘ N Function
T Current value:
‘/ 6 A /K\ Data multiplexer (Output value selected
=2 K4 /‘ by 51 and $2)
Presec Valuel: [N vI 16513 I—
Presec Value2: fAT 7”01 |
Preser Value3: |AQ 'i ]ﬂl. |
Preset Valued: [DR 'vI 01 |
51 32
K01 16513 Contact [1 ‘H'“ Contact iu v| [o1
1014 ATOL
014 AQ01 10401
DRO1
0K I Cancel
74
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AR (ANALOG-RAMP

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

- (‘i\ o - ‘\/é> o Symbol | Description
TN e SN TN — N 1 AR current value: 0~32767
9 (o) 109 (6 ) —1 2 | Level 1:-10000~20000
p— e 3 Level 2:-10000~20000
e é\ /- %> 4 MaxL (max level):-10000~20000
, N2 N N e , 5 | start/stop level (StSp): 0~20000
1 O% (4 4(1 2\ (1 0\% (8) 41 2 6 stepping rate (rate): 1~10000
- S - - S o 7 Proportion (A): 0~10.00
8 Excursion (B): -10000~10000
9 Level selection coil (Sel)
10 Stop selection coil (St)
1 Error output coil (M, N, NOP)
12 AR code (ARO1~AROF)

AR_current_value = (AR_curret_level = B) / A

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

Sel Selection level Sel = 0: target level = Levell
Sel = 1: target level = Level2
MaxL is used as target level if the selected level is bigger than MaxL.

St Selection stop coil. The St state goes from 0 to 1 and will start the current level decrease at start/stop level
(StSp + excursion “B”), and then keep this level for 100ms. Then AR current level is set to B which will make AR current value
equal 0.

Output coil | The output coil turns ON when A is 0.

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

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

TIMING DIAGRAM FOR AR

En

Sel |

St ]
Mal 4 —— 8+ —— — — — | L _____Y_____4d__
Level2 ] ——F————~— ——t———————— - —— - — - —
Tevell 1 - —F —— — —_——— Ny - —— = L _ _

StoptB A —— (AR S S __ A N

B

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

/K\y // ~,
R P I
9 11 (9
/K, ///A\\
\3 \7)
SN - N N ~
10— @/ » 120 (10 <©
ADOL oaooo oaooo
moi1d4 oosoo [Lov (mpy oooio fLeow
moid cozoo [AROYpoi| o1.oo [REOL
ol000 ooooo

Edit Contact/Coil

15 |lm | | m AR lor 4]

[ delect Coil Mo. | Error Coil
ar (00 ~| (o1-0m) |ng vl |
~Function

Current value: I

AR=[Lewvel-0ffzet) /Gain

Levell:[n | [o0s00 {-10000-20000)

Levelz: [ ~| [o0s00 {-10000-20000)
Maxl: [0 | [o1000 {-10000-20000)
stsp: [m -] [ooooo {0-20000)
Rate: [N | [ooo10 {1-10000]
Gain: [N v [ol.00 {0~10.00)

DEfset: [0 ~| {00000 {-10000~10000)

N

Sel St
IVCUntact, M - IDl Contact IN vl IDl

1):4 I Cancel

DR (DATA REGISTER)

The LRD includes a total of 240 DR instructions that can be used throughout a program. The DR function is transferring data. DR is a temp
register. DR sends data from prevention registers to current register when it is enabled. The data can be signed or unsigned by setting DR_SET
bit through operation>>module system set menu selection from the LRDSW. There are 2 parameters for proper configuration. The table below
describes each configuration parameter, and lists each compatible memory type for configuring DR.

Symbol | Description
1 Preset value: DR_SET =0, 0~65535
DR_SET =1,-32768~32767
2 DR code (DRO1~DRF0)

The parameter @ can be a constant or other function current value.
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The example below shows how to configure DR function.

Edit Contact/Coil
S ES S P S PR R PR 1
. SN Select Coi Mo, 1
(1 —(2) oR o1 ] (01~FD)
i Funiction
Mode -
Preset Vaue: |
DRO1
Preset Type: (Gl -] /01
col DRO1
+
14 I Cancel
STOP RUN (DRO1 = CO1 current value)
DR0O1= CO1 DRO1= 00009
DR02= 00000 DR02= 00000
DR03= 00000 DR03= 00000
DR04= 00000 DR04= 00000
The data registers from DR65 to DRFO will be kept when the LRD powers down. The last 40 DR that from DRC9 to DRFO are special data
register as shown below. The content of DRCY is PLSY total number of pulse, and DRDO~DRD3 are output mode registers of AQ01~AQ04, and
DRCA~ DRCF, DRD4~ DRFO are reserved.
DRC9 PLSY total number
DRCA~DRCF | reserved
DRDO AQO1 output mode register
DRD1 AQO2 output mode register
DRD2 AQO3 output mode register
DRD3 AQO04 output mode register
DRD4~DRFO | reserved
.Lovato 7
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CHAPTER 5: FUNCTION BLOCK DIAGRAM PROGRAMMING

FBD INSTRUCTIONS

Input Output coil Range
Input | 12 (101~10C)
Keypad input YA 4 (Z01~204)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~Q08)
Expansion output Y Y 12 (Y01~YOC)
Aucxiliary coil M M 63(M01~M3F)
Aucxiliary coil N N 63(N01~N3F)
HMI H 31 (HO1~H1F)
PWM P 2 (P01~P02)
SHIFT S 1(S01)
1/0 LINK L 8 (L01~L08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A01~A08)
Analog input parameter \ 8 (V01~V08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input AT 4(ATO1~AT04)
FBD program can only be edited and modified in the LRDSW software and write to LRD controlled equipment via communication cable. Via
controlled equipment, FBD program is available for querying or the parameter of the function block of the program for modifying. The preset
value of Block could be a constant or other block code. That means the preset value of this block is other block current value.
Each FBD block size is not restricted, it depends on its function.
COIL BLOCK INSTRUCTION
QoL
Input terminal Output coil type
Output coil block
HMI
HMI,/ Text | x|
LT Im Block | Patameter
Text Display——————
Mol Hol |
_ dnalog Display sew... | | O0R |
LR Mobile Mumber Clear |
[~ Mobile Message ’VI— ndd conoel I
- Text
|_ —_— —_ _l | {+ Multi Language {" Chinese (fixed) i Chinese (edit)
Text Input
LR ET (), = 0123456 TREY: ;=278 ARC
| | DEFGHI JELNNOPQRSTUVWEYZ[Y]A_"labcdefs
hiiE%Tn??gr§Eywa?z*l*G'éaéaé%éééiii
Moo 1 Ho 1 1833835 inaa3NaBa A aaan SRR AEAT A
L ] LD Ee " aByE2TUVvERRF e = e L Y AARE
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PWM function block (only transistor output version)

PWM MODE
The PWM output terminal Q01 or Q02 can output 8 PWM waveforms.
Mol P¥E Function X]
- Function
o1 Mode: |1 - Output 0: |1 -l
FOl

(a2}
R |y [y —
woz =T
Wik delect 1-8:|1 h

Tius) Tlms)

Current Value: s I s

Preset Value:|l ns |0 ns

Preset Type:|N - I— N VI l_

dymbol:
|\ |
Eancell
M 0 1 —|—— ——l PWMO1 Mode: 1
Noo o1 | SET 1 Out: 1
N o 2— PO f | TP1=00000
N oo 3—L— — TT1=00001
PLSY MODE
The PLSY output terminal Q01 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.
P¥E Function r;l
Function
Mol Mode: (BN v] output Q: |: 4E

POl

; . PF
Presec Type:|lN =~ I_ E,_

Symbol:
Cancel)
Moo 1 — —1 PWMO1  Mode: 2
N o p— |
Nop— PO 1 | PF=00100
N o p—t— — PN=00000
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Data Link function block
Link x|
S01 - Function ]
Mode
IE] NO. |Lol *| | & sena
" Receive
bits num: IB
/0 Linko1 Start Coil: |I v”l
Start Memory: w oo -
Mode:1 Num:8
Symbol:
101->W09
102>W16 Cancel |
SHIFT function block
oL Shift |g|
Function
Select 1-8: |5 vl
Starc Coil: |0 vl |Dl
shifto1 syabol: |
] Cancel
Type:Q01-Q05
Num:5
Timing diagram
| 101 || |
1 § 7 8 ¢
UUUHUU UYL
Qo1 I
Qo2
Qo3
Qo4
Qos
LOGIC BLOCK INSTRUCTIONS
® Logic type
@ Input "5 | «— @ Logic block number
terminal
@ Connect with next
Funcion block
80 JLovato
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Logic function block source:

block Number(byte)
Total block 260 6000
AND 1 8
AND(EDGE) 1 8
NAND 1 8
NAND(EDGE) 1 8
OR 1 8
NOR 1 8
XOR 1 6
SR 1 6
NOT 1 4
PLUSE 1 4
BOOLEAN 1 12
AND LOGIC DIAGRAM
FBD
— — B 1
r 7800
o 1 AN D
I 0 2 Fe 0 o 2
1o 3——+— —-

101 And 102 And 103

Note: The input terminal is NOP which is equivalent to 'High'

AND (EDGE) LOGIC DIAGRAM

FBD

-—
o 1
o 2—

I o 3—-L—

——|B003

AN D

TLFB 0 0 2

|

101 And 102 And 103 And D

Note: The input terminal is NOP which is equivalent to 'High'

NAND Logic Diagram

FBD

-—
o 1— N
I 0 2

I 0o 3—L—

—-B 0 0 1
AN D

FB 0 o 2
_J

Not(101 And 102 And 103)

Note: The input terminal is NOP which is equivalent to 'High'

NAND (EDGE) Logic Diagram

FBD

r—

I 0 2

I 0o 3—L—

——lBOO1

I 01— NA N D |

LILFB 0o 0 2

.

Not(I01 And 102 And 103) And D

Note: The input terminal is NOP which is equivalent to "'High'

LADDER

101 102 103

A-—F--F -

LADDER

101 102 103

-k

LADDER
i01

i02

LADDER
i01

Inl

0z

10z

BO03
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OR Logic Diagram

FBD

-—
o 1
o 2

I 0o 3—L—

—B 0 0 1
0 R |

FB o 0 2
_

101 or 102 or 103

Note: The input terminal is NOP which is equivalent to "'Low'

NOR Logic Diagram

FBD

-—
o 1
o 2—

I o 3—-L—

N O R |

—B 0 0 1
FB o 0 2
_

Not ( 101 or 102 or 103 )

Note: The input terminal is NOP which is equivalent to "'Low'

XOR Logic Diagram

FBD
r— —7B0 01
o 1 X 0 R |
I 0 2 FB 0 0 2
L
101 XOR 102

Note: The input terminal is NOP which is equivalent to ‘Low’

SR Logic Diagram

FBD
r— 1 B 0 0 1
o 1 |
I o 2 FB o 0 2
L __
Logic Table 101 102 B001
0 holding
0 0
1 1
1 0

Note: The input terminal is NOP which is equivalent to 'Low'

NOT Logic Diagram

LADDER

LADDER

i01 i02

> A A4 -

LADDER
101 i02
-
> | ot 102
_4F“
LADDER
101 XX
F____
> | 02 g)

0l

Ioz

E001

FBD LADDER

r— -7 B 0 0 1
I 0 1 —| N O T | 01 ¥ 101 B0l

| |—Q 0 1 > _ Q = E NOT
L _

Not 101

Note: The input terminal is NOP which is equivalent to "'High'
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Pulse Logic Diagram

FBD

|—P ——lBOO1
o 1 |
| Fa o 1

L E——

Note: The input terminal is NOP which is equivalent to "'Low'

BOOLEAN Logic Diagram

FBD

M 05§ ~— —7B0 02
o 1 B L |
o2 | 15 A 8FB 0 0 1
Boo 3 L— —

Note: The input terminal is NOP which is equivalent to "'Low

LADDER

N IOL____CT:)

LADDER
NO

N I01}7____éx>

Description:

Input 1 M 0 5 r— 7 B
Input 2 1o 1— B L |
Input 3 02 |15 A 8 FB
nput4 |B 0 0 3 L — —

X X X | Block code

y vy vy | Realtable; output

The relationship between input and real table is shown below.

Iol E00Ll

-

EOO0Z

Input 1 Input 2 Input 3 Input 4 Output (edit) Example Real table
0 0 0 0 0N 0
1 0 0 0 01 0 8
0 1 0 0 01 0
1 1 0 0 0 1
0 0 1 0 0N 0
1 0 1 0 0 1
0 1 1 0 01 0 A
1 1 1 0 01 1
0 0 0 1 0N 1
1 0 0 1 0N 0
0 1 0 1 0N 1 5
1 1 0 1 01 0
0 0 1 1 0N 1
1 0 1 1 0N 0
0 1 1 1 0/ 0 !
1 1 1 1 0 0
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FUNCTION BLOCK
Function Block includes three types of function: special function, adjust-controlling function and communication function. Function type and
number are shown in the table below.

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

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

Source table:

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

Function display:

Function type

| -«— The block code is
indicated automatically

Parameter e

N e \

Connect with next
Function Block

«ILovato
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TIMER FUNCTION BLOCK

TOE and TOF keep their current value after a loss of power to the LRD relay if “M Keep” is active. But the other Timers current value is 0.

(1) Timer mode 0 (Internal coil Mode)

FBD display Parameter display
— — B 5
| 1800
o Enable Input=> | | 0 4—| |
2 | Fa o 4
= 17 _|
Program display
EQ05
mode: 0
Timer: 02
(2) Timer mode 1 (ON-Delay A Mode)
FBD display Parameter display
- — 7 B 5 B00S T03
| 7800
Enable Input=> [ | 0 4—| |
| t Fa o 4 T = 01.00Sec
Timing Parameter=> | P g r—|— J
Program display
E00S
mode: 1
Timer: 032
Cur Waluael: 0.00
Fra Walus=l: 1.00
(3) Timer mode 2 (ON-Delay B Mode)
FBD display Parameter display
- — B 5 B005 T03
| 1800
Enable Input=> | | 0 4—| |
Reset> [N o p | Fao 4 T = 01.00Sec
Timing Parameter=> [P a r—L -
Program display
E00S
mode: E
Timer: 03
Cur Taluel: 0.00
Pre Talusl: 1.00
.Lovato 8
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(4) Timer mode 3 (OFF-Delay A Mode)

FBD display

Parameter display

Enable Input—>

Reset> [N 0 1 |

——lBOO1

oa- L |

Fm oo 1

Timing Parameter=> | P g r—|— t J

B0O1 TO1

T =01.00Sec

Program display
E0dl

mode: 2

Timer: 0O1

Cur Waluel: 0_00
Fre Valuel: 1.00

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

FBD display

Parameter display

——lBOO1

Enable Input> | | 0 4 —] |

Reset> [N 0 1 |

Fm o 1

Timing Parameter=> | P 3 r—l— t J

B001 TO1

T=01.00Sec

Program display

EQOLl

mode: 4

Timez: 01

Cur Valuel: 0,00
Fre Waluel: 1.00

(6) Timer mode 5 (FLASH A Mode)

FBD display

Parameter display

——||3001

Enable Input=> [ | 0 4—| |

Timing Parameter >

|

Par—'—

Fm oo 1
J

B0O01 TO1

T =01.00Sec

Program display

E00l

mgde:

Timez: 01

Cur Walusl: 000
Fre Valusl: 1.00
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(7) Timer mode 6 (FLASH B Mode)

FBD display Parameter display
|— ——l BOO 1 B0O1 T01
Enable Input=> [ | 0 1—| |
Reset> [N o p | Fm o 1 T=01.00Sec
g Timing Parameter=> [P a - -
&
§ Program display
E00Ll
mode: &
Timer: 01
Cuz Waluzl: 0.00
Pre Walusl: 1.00
(8) Timer mode 7 (FLASH C Mode)
FBD display Parameter display
I~ -7 BOO 1 B0O1 T01T02
Enable Input=> [ | 0 1—| |
| Fvo 1 t] = 05.005ec
Timing Parameter=> | P a r—l— 1 2 - ﬂ;OZ.OOMin
Program display
Eool
mede: T
Timer: 01
Cur Walwuel: a.00
Fre Valu=l: 5.00
Timar: 0Z
Cur WalwuaeZ: a.00
Fre Valu=zZ: Z.00
COMMON COUNTER FUNCTION BLOCK
(1) Counter Mode 0
FBD display Parameter display
Counting Input=> | | 0 1 I~ 1 B OO 1
| Fm o 1
1 ¢ |
Program display
Eool
C
mode: 0
Counterc: 01
.Lovato 57
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(2) Counter Mode 1

FBD display

Parameter display

Counting Input=> [ | 0 1 I~

e
Up/Down Counting=> [N 0 1_|
L

Reset> || 0 2 |

Counting Parameter> | P a r ——

B0O1

C = 555555

Co1

Program display
EQ0l

C

made: 1

Counter: 01

Cur falue: 0

Fre ifalue: 555553

(3) Counter Mode 2

FBD display

Parameter display

Counting Input=> [ | 0 1 |—
Up/Down Counting=> [N 0 1 —|
Reset> || 0 2 |

Counting Parameter=> [P a r—l— >

LE

—lBOO1
|

Fm oo 1
J

B001

C = 555555

Co1

“

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

Program display
EOOL

C

mode: £

Counter: 01

Cur Value: 0

Pre Walue: 555555

(4) Counter Mode 3

FBD display

Parameter display

Counting Input=> [ | 0 1 I~
Up/Down Counting=> [N 0 1 —|
Reset> || 0 2 |

Counting Parameter> [P g r ——

LE

PD

—|BOO1
|

Fm o 1
J

B0O1

C = 555555

co1

Note: The “PD” means the current value will be retain until the power recovers; Counter keeps current value when the LRD switches between

RUN and STOP when C KEEP enable

Program display
EOOL

C

mode: 2

Counter: 01

Cur Value: 0

Pre VWalue: 555555

88
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(5) Counter Mode 4

LRX DO1

FBD display Parameter display
Counting Input=>{ | 0 1 I~ 7 BOO 1 B0O1 Co1
Up/Down Counting=> |N 0 1—| |
Reset> [1 0 2 | Fm oo 1 C = 555555
g Counting Parameter> | P a r —— sPD -
&

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

Program display

E001l

cC

mode: @

Countaer: 0L

Cur VWalue: 0

Fre Walue: 5555355

(6) Counter Mode 5

FBD display Parameter display
Counting Input=> | 1 0 1 I~ n BOO 1 B0O1 co1
Up/Down Counting=> [N 0 1 —| |
Reset> || 0 2 | Fm oo 1 C = 555555
Counting Parameter=> |P g r - C > -

“

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

Program display
E0OL

cC

mode: &

Counter: 01

Cur Value: 0

Pre ifalue: 555555

(7) Counter Mode 6

FBD display Parameter display

Counting Input> | 1 0 1 |— 7800 f BOO cot
=4 T |
2 | Fm oo 1 C = 555555

Counting Parameter> [P a r L C> PD -

Up/Down Counting—=> | N

o

Reset—> | |

o

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

Program display
E0OL

cC

mode: &

Counter: 01

Cur falue: 0

Pre ifalue: 555555

Note: Only first 31 Counter functions can keep their current value after a loss of power to the LRD relay.

-Lovato 8
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HIGH SPEED COUNTER FUNCTION BLOCK
(1) Counter Mode 7

FBD display Parameter display

ot —_ LIl 8001 BOO1 cot
Enable Input=> [N 0 1—| |
Reset>|M 0 2 | Fm oo 1 C = 555555

Counter Parameter=> [P a r—l— 1/HZ -

High counting input >

Note: High speed input terminal 101,102

Program display

E001

mode: 7

Counter: 0OL

Cur Walus: 0

Pre Walue: S55555

(2) Counter Mode 8

FBD display Parameter display

01 |- 18001 B0OT cot
Enable Input=> |N 0 1—| | T=10.22Sec
| Fm oo 1 C A = 000050

Counter Parameter=> [P a1 —— 2/HZ - C ¥ =000030

High counting input—>

Note: High speed input terminal 101,102

Program display

E00l

mode: &

Counter: 0L

Fixed Time: 10._00
Tppexz: 50

Lowez: 20

RTC COMPARATOR FUNCTION BLOCK
(1) RTC Mode 0 (Internal Coil)
FBD display Parameter display

I~ —|B001

o1+ L |

Enable Input—>

1 g _|

Program display
E00Ll

mode: 0O
BTC: 1

JLovato
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= (2) RTC Mode 1 (Daily)
>
- FBD display Parameter display
I~ 7 B OO 1 B001 RO1
Enable Input=> | | 1—| ® |
| Fa o 1 ON MO 08:00
2 RTG Parameter> [P g r —— DD - OFF FR 17:00
&
§ Program display
EOOL
mode: 1
BTC: 01
M0 -> TR
Orn @ &:0
DEE: 17:0
(3) RTC Mode 2 (Continuous)
FBD display Parameter display
I~ 7 B OO 1 B0O1 RO1
Enable Input=> | | 0 1—| &) |
| Fa o 1 ON MO 08:00
RTC Parameter=> | P a r—l— wWw J OFF FR 17:00
Program display
EOO0L
mode: 2
BTC: 01
M0 -> FR
O @ &:0
Dff: 17:0
(4) RTC Mode 3 (Year Month Day)
FBD display Parameter display
|— —l B OO 1 B0O1 RO1
Enable Input> [ | 0 1—| @® |
| Fa o 1 ON 09.02.17
RTC Parameter> [P a r ——  MD - OFF 10.11.11
Program display
EO01
mode: 2
ETC: 01
Om @ 09217
DEE: 10.11.11
.Lovato 4
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= (5) RTC Mode 4 (30-second adjustment)
>
& FBD display Parameter display
I~ 7 B OO 1 B001 RO1
Enable Input=> | | 1—| ® |
| Fa o 1 ON
2 RTC Parameter> [P a r —— 308 - SU 08:20:20
&
§ Program display
Eool
mode: 4
BTC: 01
On : 30U
G:E0:E0
ANALOG COMPARATOR FUNCTION BLOCK
(1) Analog Comparison Mode 0 (Internal coil)
FBD display Parameter display
Enable Input=> [M 0 1 I~ 7 B O O 1
| Fa o 1
1 G _
Program display
Eool
mode: 0
Adnalog: 01
(2) Analog Comparison Mode 1
FBD display Parameter display
Enable Input> |M 0 1 |— —l B OO 1 B0O1 GO1
Analog Input=> —| Ay-R | Ax =B002 V
Analog Input> | <Ax< |—Q 0 1 Ay =B003 V
Reference> [P a r—|— Ay+R - G =B004 V
Program display
E00l
mode: 1
Znaleg: 01
Cur Waluel: 0.00
Cur WalueZ: 0.00
Fef Walue: 0.00
92
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(3) Analog Comparison Mode 2

FBD display Parameter display
Enable Input=> |M 0 1 I~ 7 BOO1 B001 GO1
Analog Input=> —| Ax | Ax =B002 V
Analog Input—> | <Ay |—Q 0 1 Ay =B003 V
2 Reference> [P a r —— - G =B004 V
&
8 Program display
E00L
mode: 2
Analog: 01
Cur Waluel: 0.00
Cur Waluez: 0.00
Baf Walus: 0_.00
(4) Analog Comparison Mode 3
FBD display Parameter display
Enable Input=> |M 0 1 I~ 7 B OO 1 B0O1 GO1
Analog Input=> —| AX | Ax =B002 V
Analog Input > | =AY Fa o 1 Ay = B0O3 V
Reference> | P a r - - G =B004 V
Program display
EO0L
mode: 2
dnalag: 01
Cur Walwue=l: 0._.00
Cur WalueZ: 0.00
Baf Walu=: 0_00
(5) Analog Comparison Mode 4
FBD display Parameter display
Enable Input=> |M 0 1 I~ 7 BOO 1 B0O1 GO1
- Ref | Ax=B002 V
Analog Input—=> | =AX |—Q 0 1
Reference=> [P g L J G =B003 V
Program display
E00L
mode: &
Analog: 01
Cur Jaluel: 0_00
Faf ifalue: 0.00
.Lovato %

__electric



= (6) Analog Comparison Mode 5
>
& FBD display Parameter display
Enable Input=> |M 0 1 I~ n BOO1 B001 GO1
- Ref | Ax=B002 V
Analog Input=> | <Ax |—Q 0 1
=2 Reference> [P a 1 —— - G =B003 V
&
8 Program display
EO0L
moda: 5
Zrnalog: 01
Cur Walwuel: 0_00
Fef ifalus: 0_00
(7) Analog Comparison Mode 6
FBD display Parameter display
Enable Input=> |M 0 1 I~ n B OO 1 B0O1 GO1
- Ref | Ax=B002 V
Analog Input=> | =Ax |—Q 0 1
Reference> | P a r - - G =B003 V
Program display
EOQLl
mode: &
nalog: 01
Cuar Walwue=l: 0_00
Fef Walu=: 10.00
(8) Analog Comparison Mode 7
FBD display Parameter display
Enable Input=> |M 0 1 I~ 7 BOO 1 B0O1 GO1
- Ref | Ax=B002 V
Analog Input—=> | < >Ax |—Q 0 1
Reference> | P 3 L - G =B003 V
Program display
Eool
mode: 7
&nalog: 01
Cur Waluzl: 0.00
Fef Walwu=: 10.00
94
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AS (ADD-SUB) FUNCTION BLOCK

FBD display Parameter display
I~ 7 BOO 1 B0O1 ASO1
Enable Input=> | | ¢ 1 —| - | V1 =00010
| A> Fm oo 1 V2 = B003
Reference> [p g r —— AS - V2 = B003

Program display

EQOLl

As

AZ:01

Cuar falus: 0
Fre falu=l: 10
Fre Value=Z: 0
Fre Value?: 0

MD (MUL-DIV) FUNCTION BLOCK

FBD display Parameter display
I~ n BOO 1 B0O1 MDO1
Enable Input=> | | ¢ 1 —| * — | V1 = 00001
| A> Fm oo 1 V2 = 00001
Reference> [p g r —— MD - V2 = 00001

Program display

EoOl

MDO:al

Cur falue: 0O
Fre ifalu=l: 1
Fre ffalu=z: 1
Fre "faluel: 1

PID (PROPORTION- INTEGRAL- DIFFERENTIAL) FUNCTION BLOCK

FBD display Parameter display
I~ 7 BOO 1 B0O1 P101
Enable Input> || 0 1 _| A | SV = 00120
| A> Fno 1 PV = 00100
Reference> [p g r —— MD - Ts = 002.00Sec 1
Program display SEL+<&/~>
E00l B0O1 P101
Kp = 00100%
Ti =0010.0Sec
Td = 001.00Sec 2

PID: 01

Cur ifalue: 0
Targetifalue: 1Z0
Tes=tifalue: 100
SanpT ime=: 00
Proplrain: 100
InteTime: 100
DiffTime: 100

-Lovato
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MX (MULTIPLEXER) FUNCTION BLOCK

FBD display Parameter display
Enable Input=> | | 0 A1 I~ n B OO 1 B001 MX01
Selection input 1> [M 0 1—| =— | V1 =00015
Selection input2> M 0 2 | A> Fnoo 1 V2 = 15163
Reference> |P a r —— MX . 1
Program display SEL+&/>
EOOL B0O1 MX01
V3 = 04565
V4 = 05846
2
M0l
Cur Walue: 0
Fre Waluel: 15
Fre WalueZ: 15163
Pre Walue2: 4565
Pre Walu=d: 5546
AR (Analog-Ramp) function block
FBD display Parameter display
Enable Input=>| | 0 1 I~ 7 BO O 1 BOO1 ARO1
Select level input=> (M 0 1 —]| /L | L1 = 00500
Stopinput> (M 0 2 | A> Fnoo 1 L2 = 00800
Reference> [P a r —— AR . ML= 01000 1
Program display SEL+&/>
Eool S =00000 ARO1
R =00010
A =01.00
B =00000 2
AF: 0L
Cur Walue: 0
Lewall: 500
Lawal Z: 500
MaxL: 1000
St5p: 0
Rate: 10
Fain: 100
Off=et: 0
96 JLovato
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CHAPTER 6: HARDWARE SPECIFICATION
INSTALLATION SPECIFICATION
Mode of user program Ladder & FBD
Mode of user program Ladder & FBD
Ambient conditions Operation temperature -20°...55°C (-4°...131°F)
Storage temperature -40°...70°C (-40°...158°F)
Maximum Humidity 90% (Relative, non-condensing)
Operation Gas No corrosive gases
Main machine Maximum Vibration 0.075mm amplitude, 1.0g acceleration according to IEC/EN 60068-2-6
Maximum Concussion peak value 15g, 11ms according to IEC/EN 60068-2-27
Maximum Noise Electrostatic discharge Contact +4kV air discharge +8kV
Electrical fast transients/bursts Power AC: +2kV DC: +1kV
Conducted radio-frequency 0.15~80MHz 10V/m
common mode
Radiated rado.frequency 80~1000MHz 10V/m
electromagnetic field
Electromagnetic interference EN55011 class B
Installation Enclosure Type 1P20
Operating position Screw fixing or on 35mm DIN rail
Direction On vertical plane; see chapter 2
Wiring AWG 14/2.6 mm?
Size 72x90x59.6 mm(WxLxH) on DIN rail
72x106x59.6 mm (WxLxH) screw fixed
PRODUCT SPECIFICATIONS
Input power Input Output Analog | RTC LCD | Expans. | 1KHz 1/0
point point input keypad High LINK
MODE 100-240 | 24VDC | 24VAC speed
VAC input
LRD10R | 6 4 Relay 0 | | | |
" A240
£ LRD12R ™ 8 | 4] Relay 2 ™ ™ ™ ™
< D024
S LRD12T m 8* | 4 | Transistor | 2 | = m m m
D024
LRD12R | | 8 4 Relay 0 | | | |
A024
LRD20R | 12 8 Relay 0 | | | |
A240
» LRD20R | 12 8 Relay 4 | | | | |
% 024
o LRD20T [ 12* | 8 | Transistor 4 [ [ [ [ [
o D024
LRD20R | | 12 8 Relay 0 | | | |
A024
LREO8R | | 4 4 Relay 0
A240
= LREO8R u 4 4 Relay 0
2 D024
s LREOST | 4 | 4| Transistor | 0
- D024
LREO8R | | 4 4 Relay 0
A024
* There are analog input points in.
Lovato o7
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POWER SPECIFICATIONS

Normal model machine Specifications

Content LRD10R A240 LRD12R A024 LRD20R D024 LRD12R D024
LRD20R A240 LRD20R A024 LRD20T D024 LRD12T D024
Power range 100-240VAC 24VAC 24VDC 24VDC
Voltage Rating 85-265VAC 20.4-28.8VAC 20.4-28.8VDC 20.4-28.8VDC
Frequency Rating 50/60Hz 50/60Hz —_ —
Frequency range 47-63Hz 47-63Hz — —
Instantaneous power 10ms (half cycle) / 10ms (half cycle) / 1ms/10 times 1ms/10 times

down time allowable

20 times (IEC/EN 61131-2)

20 times (IEC/EN 61131-2)

(IEC/EN 61131-2) (IEC/EN 61131-2)

Fuse Need connect a fuse Need connect a fuse Need connect a fuse Need connect a fuse
or breaker of 1A current or breaker of 1A current or breaker of 1A current or breaker of 1A current
Isolation None None None None
Current average 85..90mA 160..290mA 90..150mA 75..125mA
Power dissipation 7.5W W 5W 4.5W
Conductor section 24..14AWG 24..14AWG 24..14AWG 24..14AWG
min...max 0.14...2.5mm? 0.14...2.5mm? 0.14...2.5mm? 0.14...2.5mm?
Weight LRD10: 230g LRD12: 230g 345¢ 2309
LRD20: 345g LRD20: 345g
Reference standards |IEC/EN 61131-2, UL508, CSA C22.2 N° 14-95, CE
INPUT SPECIFICATIONS
LRD...A240 MODEL
Content LRD10RA240 ‘ LRD20RA240
Input circuitr
P y L | Diode Resistor
e e

‘-; | Capacit m

[+]

|G T ]

N
LRD
Number 6 (digital input) 12 (digital input)
Signal current input 110 VAC 0.66 mA 110 VAC 1.3 mA
220 VAC 0.55 mA 220 VAC 1.2 mA

ON current input

>79 VAC /0.41 mA

> 79 VAC /0.4 mA

OFF current input

<40 VAC/0.28 mA

<40 VAC/0.15 mA

Wire length

=100 m

=100 m

Response time of input

On = Off

On = Off

Typical 50/60 Hz: 50/45 ms (110 VAC)

Typical 50/60 Hz: 50/45 ms (110 VAC)

Typical 50/60 Hz: 90/85 ms (220 VAC)

Typical 50/60 Hz: 90/85 ms (220 VAC)

0Off = On

Off = On

Typical 50/60 Hz: 50/45 ms (110 VAC)

Typical 50/60 Hz: 50/45 ms (110 VAC)

Typical 50/60 Hz: 22/18 ms (220 VAC)

Typical 50/60 Hz: 22/18 ms (220 VAC)

LRD...A024 MODEL

Content

LRD12RA024

LRD20RA024

Input circuitry

Diode Resistor
Capacitor &= §
T j“
LRD
Number 6 (digital input) 12 (digital input)
Signal current input 3mA 3mA
ON current input > 14 VAC /3 mA > 14 VAC /3 mA
OFF current input < 6 VAG/0.85 mA < 6 VAC/0.85 mA
Wire length <100 m <100 m
Response time of input On = Off On = Off
Typical 50/60 Hz: 90/90 ms Typical 50/60 Hz: 90/90 ms
Off = On Off = On
Typical 50/60 Hz: 90/90 ms Typical 50/60 Hz: 90/90 ms
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LRD12..0024 MODEL

Content LRD12RD024 - LRD12TD024
Normal digital input High speed input Analog input used as Analog input
normal digital input
Used as Used as
digital analog
LRD12:17, 18 LRD12: A1, A2
LRD20: 19, 1A, 1B, IC LRD20: A1, A2, A3, Ad
Input circuitry 103~106 101.102 107,108
Resistor Resistor VDC
o “1_; == =
o | G col £ A Eepii
] o L p P t—ﬂ
b
LRD | i
LRD
LRD
Number 4 2 2 2
Signal current input 3.2 mA/24 VDG 3.2 mA/24 VDC 0.63 mA/24 VDC <0.17 mA/10 VDC
ON current input >1.875 mA/15 VDC >1.875 mA/15 VDC >0.161 mA/9.8 VDC —
OFF current input < 0.625 mA/5 VDC < 0.625 mA/5 VDC < 0.085 mA/5 VDC —
Wire length <100 m <100 m <100 m < 30 m (shielded wire)
Response time of input On=>0ff On=>0ff On=>0ff —
3ms 0.3 ms Typical: 5 ms —
Off=>0n Off=>0n 0ff=>0n —
5ms 0.5ms Typical: 3 ms —
Input voltage — — — 0~10 VDC
Precision class —_ — — 0.01 VDC
Bit of conversion — — — 10
Error — — — +2%+0.12 VDC
Conversion time . — — 1 cycle
Sensor resistance — — — <1 kohm
LRD20..0024 MODEL
Content LRD20RD024 - LRD20TD024
Normal digital input High speed input Analog input used as Analog input
normal digital input
Used as Used as
digital analog
LRD12:17, 18 LRD12: A1, A2
LRD20: 19, 1A, IB, IC LRD20: A1, A2, A3, A4
Input circuitry 103~108 101.102 109,10A,108,10C
Resistor Resistor VDC
Cl1 <, co § i i
] o L p P t—ﬂ
b
LRD | i
LRD
LRD
Number 6 2 4 4
Signal current input 3.1 mA/24 VDC 3.1 mA/24 VDC 0.63 mA/24 VDC < 0.17 mA/10 VDC
ON current input >1.875 mA/15 VDC >1.875 mA/15 VDC >0.163 mA/9.8 VDC —
OFF current input < 0.625 mA/5 VDC < 0.625 mA/5 VDC < 0.083 mA/5 VDC —
Wire length <100 m <100 m <100 m < 30 m (shielded wire)
Response time of input On=>0ff On=>0ff On=>0ff —
5ms 0.5 ms Typical: 5 ms —
0ff=>0n 0ff=>0n 0ff=>0n —
3ms 0.3ms Typical: 3 ms —
Input voltage — — — 0~10 VDC
Precision class — — — 0.01 vDC
Bit of conversion — — — 8
Error —_ — —_ +2%+0.12 VDC
Conversion time —_ —_ —_ 1 cycle
Sensor resistance — — — <1 kohm
.Lovato %
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OUTPUT SPECIFICATIONS

Content Relay Transistor
Output circuitry
/\\( Py /\\( v ;I_
My P — TN
Ay ao| — A ﬁ
+
\_@ Joo o}
Extern power Less than AC265, DC30 23.9~24.1V
Circuitry isolation Mechanical Photocouplers
Maximal | Resistive 8 A point 0.3 A point
Load Inductive 4A point —
Light 200 W 10 W/24 VvDC
Open drain current — <10 pA
Minimum Load — -
Response| ON - OFF 15ms 25us
time OFF > ON 15ms Less than 0.6 ms
OUTPUT PORT WIRING NOTICE
LIGHT LOAD
The current value will be 10~20 times of normal value for several 10ms when filament is turning-on. A distributaries resistance or restricted
current resistance is added at output port to reduce the concussion current value.
distributaries resistance restricted current resistance
N/ N _ /S
™ [
O 5 =W\
6 m}) " L /" \ Restricted
1S utaries < :
resistance
resistance output output
. |-
There is a little current makes light shine faintness, so the value of The brightness will be described if the resistance value is too big.
resistance must be careful.
INDUCTANCE LOAD
There will be a concussion voltage (KV) when the inductance load switches between ON and OFF, especially relay model. The methods of
different power mode for absorbing the concussion voltage are shown below.
a. AC power,"CR absorbing b. DC power, flywheel diode
L load L load
A N A VY
T T, |
o w %Q = =
‘ CR absorbing - Flywheel diode
\ Q
O | ‘ ,—[
Do not use capacitance alone as absorbing as shown below.
Load - Load
T ]
‘ 7/ O
power __ ! power __ -
100
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LIFE OF RELAY

LRX DO1

Life Expectancy
100 =
X %
oy j
.
e ——T——1
_ kY LMH type, 250VAC Res.
k=1 ~N, N
= T
: NN
)
- g S==
- 2 Fi [, P,
© E 7 S . 0
o o] —
[aa] ]
I [ T N | P,
e T
2 L[] ™
- 1
o1 2 2 45 & 7 8 90 1W

Contact Current (&)

— The data of picture above is standard, but the life of relay is influenced by the ambient operating temperature.
— The life is more than 100k times if the current is less than 2A.

ACCESSORY

MODE Description

LRXMO00 Program backup memory
LRXSW LRD program software

DIMENSIONS LRD

10/12 points
54.6
72 5 — r»44.3—-
(3 -
|20 00000000 |
ZoN ! |
8 GOlz 81 123
X2 I
s -
20 points
54.6
126 SQ r»44.3——
(O
(%1%} QD VRV QRRVOO0O “
N g I X
8 [$%)) & = |0 5@
X2 I
Q0 QO VO V0 V0 VO V0 O
| d 50 gy Y
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CHAPTER 7: EXPANSION MODULE

Digital Input/Output module: LREOSBRD024, LREO8TD024, LREO8RA024, LRE08AA240

Communication module: LREP0O, DNET, PBUS, TCP/IP

All LRD can connect expansion modules. The sequence of these expansion modules connects with LRD is: digital, analog and communication.

The digital models have 2 types: version 1.2 and version 3.0. Both can connect with LRD.

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

DIGITAL 10 MODULE
The LRD must set the number of expansion 10 when connected together. The method of setting 10 number is shown below.
1) Keypad
| CONT. RITENTIVI x aoe
| IMPOSTA Z x & ‘
2) LRXSW software
Hodule System Set
~Set ID | Remote I/0
o
Current ID: ] 1 (:Hﬁ
Maste
| New ID(00-99): [ ] =
" Slave
[ Others
¥ M Keep
[ C Reep
[~ Back Light
" Z Sect
7 DR Fomat Set
Conm. nuae:|snvz 'I & Unsigned
Baud Rate: |38400 'l " Signed
—IF Set | ~ Watchdog
(O '] N
(" High Speed(0.3ns) " Alarm
| Low Speed(3ms) _ (" Error
~Scan Time
* No ( User-Defined: Ir (06~90ms)
conces |
102 JLovato
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EXPANSION DISPLAY STATE

Expansion Input state Expansion
H ON Output state
O OFF B ON
O OFF
Expansion
module state:
B Linked
o Not Linked RTC: year month day
[0 Not Set
INSTALLATION AND WIRING
Type of expansion module: LREO8RD024, LRE0O8TD024, LREOSRA024, LREO8RA240
C‘% oo v 11 Vi ¢1PE
2 0000
(@) power ports INPUT X1 X2 %3 %4 D?
X102 X3 XA 4xDC
M 4 Q000 screw fixing clip QOOQ Q0
ELESNE e (3) input ports Q0O
/@ status of LRD v3.x T - ORI
0(@ green LED light
@ buttorl S 10l I&I‘\\-'
(® output ports INPUT X1 X2 X3 X4 ot 4x (0_10VD, 20m#)
NPt dx Py /EA P [30 u:: 4XAC OOOO
Q’QO%Q (@ expansion connector ™ L N s |2 et czclg)
1 OO
Q0
Q’ﬂQ %@ “““““““““ - 13 V3C3 14 V4 C4
o —® w@w
®
EXPANSION MODULE DIMENSIONS
— All the expansion modules have the same size as shown below.
46 50 Lhi t:mm ¢ Ti nch=25, dmri 57 20
508 4920
* 31.50
1 | [
s —! o
(S]]
= om | 888 g 8
@ s =1 IR N T L i
o ~| & = D
oD
PO L 19
Ly ! H
* i 500
sg0p E-24.50 59,30

__electric




LRX DO1

1185 GB 06 10

INSTALLATION

- All the expansion modules' installation method is the same as shown below.

=]
e
=

T Nz ME B AlA2 Input X1 X2 X2 74
WH, iy Do B T T Tt T T 1) T ML B FRESEZ-BUTTON
L N AC 1002404
V‘ DC 28 Input Bx DCiAT,AZ 0=10V) @@ /}"

> Jd

Qupul +x Relay (BA

Q@W@@

Output 4 x Relay /84 H HEMIRY

[ o ®» o

s, Din Rail

(8] t &)
Nz 1z BB 6 Al AR Input X132 XM

00 O000HBO00

S QoG
DC24V  Input 8 DC(A1AZ 0~10) LN AC 100240
o0

| @ Qo

&5 *

Output 4% Relay / 84 [ wewom | FORHELTEE - %QOQ&Q
QGOOYP0

W % % <Y :
) y dJ

——
= | T e | =
A = ——
mme | 014.15 | 014.075 | 014.25 | 014.25 | 014.15
AWG 26.16 26.18 26.14 214 26.16
= Qo df
(ngf) @ Nm 06
14in C
@ Ibin 54

— Power down before equipment maintenance.
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WIRING

1) 24V DC power input

+ —
T ‘ | ‘ ‘ Fusa 1
24VDC ”ES’@ + T3
w \ w W 24v0C % ©
INPIUT | X1 %2 X3 X4 BL ﬁ BN
il d 0101010 BK
INAUT (X1 32 X3 X4
OC} e =000 | ®
* = L]
Q0
2) 24V/100~240V AC power input
—
24VAC |
100...240VAC ,§§,®
50/60Hz
X1 X2 X3 X4
3) Relay output
L7+ @ TR = L e T =i
12...240VAC — 4 ,Jq : * N
[ -
50/60Hz '-LJ I:.Ix | i U
012..125vDc N/ - l:lj 8 i A ' : -—d =]
12...240VAC 50/60Hz | 12..125VDC
4) Transistor output
ooooT |
] %Po%g |
 elelsleIeTe
3 Th
T @ T, =
24VDC = ! sk
e,
0 Elj * L~
12VDC = N [
@ 1A quick-blowing fuse, circuit-breaker or circuit protector
@ Surge suppressor (36V DC)
® Surge suppressor (400V AC)
@ Fuse, circuit-breaker or circuit protector
® Inductive load
— AC inductive load needs parallel connect Surge suppressor to dampen noise if the LRD output is relay. DC inductive load needs parallel
connect commute diode if the LRD output is relay. The commute diode inverted voltage should be more than 5~10 times the load voltage,
and the positive current should be more than load current. Inductive load needs parallel connect commute diode if the LRD output is
transistor.
.Lovato
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Digital 10 module and Analog module both have indicator light. The state of indicator light is the same.

The state of indicator light is shown below.

- I1I2I3I415I6A1M
HE L LN
DC 24V

K1 X2 30 X4

LED constantly on
‘ LRE in Run mode

Nr=——-= a
I I
1 ' Flashing LED (5Hz)
1 I N Abnormal LRE conditions for:
[ J
f‘f - data transfer error
=Ee====ssmsss ok - connection error
I Outpu? 4 xReIay.l‘&A L
L R _‘:cr?_ _‘L_e?_
COMMUNICATION MODULE
MODBUS MODULE LREP0O
LREPO0O module makes LRD capable of communicating with other controller as master/slave mode. LREPOO works as RTU slave node,
responds to RTU master node request, but it cannot communicate initiatively. LREPO0 makes the scan period of LRD become long, it is different
from difference communication order. Normally, the extend time is less than 20ms, but it will be 100ms if the order is to rework the preset value
of function.
LREPOOMBUS CELL CONFIGURATION
@®: Connecting port
@: Power supply
®: SW2, 2-bit switch (terminal resistance selection)
@: RUN LED indicator
®: COMM. Communication LED indicator
®: Error LED indicator
@: RS485 port
®: SWH1, 8-bit switch (set format of communication)
106
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CONNECTION WITH POWER SOURCE

LREPOO uses 24VDC

F's m>1A

+24VDC
0
55 24\;9?‘.1%
—t

COMMUNICATION SETTING
The LREPOO communication baud rate and format can be set by 8-bit switch (DIP) SW1.

Baud rate

SW1-3~SW1-1 set communication baud rate is 57.6K, 38.4K, 19.2K, 9.6K, 4.8K as shown below.

SW1-6 | SW1-3 | SW1-2 | SW1-1 Baud rate (Kbps)
OFF OFF OFF OFF 4.8
OFF OFF OFF ON 9.6
OFF OFF ON OFF 19.2
OFF OFF ON ON 38.4
OFF ON * * 57.6
ON * * * 38.4

* can be ON or OFF

VERIFYING BIT AND STOP BIT SETTING
SW1-4, sets stop bit and verifying bit
SW1-5, sets verifying format (available if SW1-4 = 1)

SW1-6, assembled set

SW1-7 - SW1-8, reserved

More information as shown below:

SW1-8 | SW1-7 | SW1-6 | SW1-5 | SW1-4 | Stop bit, verifying bit, assembled set
* * OFF * OFF | 2 stop bits, no verifying bit
* * OFF OFF ON 1 stop bit, 1 odd verifying bit
* * OFF ON ON 1 stop bit, 1 even verifying bit
* * ON * * SW1-1 - SW1-5 are inefficient, communication format is default
as 38.4Kbps, 2 stop bits, no verifying bit

* can be ON or OFF

State indication and troubles hooting

Error code State indication Error type and reason Manage method Remark
56H The error LED light The connection between Check connection The question is connection
flashes slowly (2Hz) LRD and COMM. Mode among LRD, 10 mode with the mode before it
is improper and COMM. Mode if there are many
expansion modes.
55H The error LED light is ON LRD set error: 10 number Check-up LRD set
set is different from factual.
51H_54H The error LED light flashes | ModBus order error: Check-up the order and
slowly (2Hz) data frames, function communication set
code, address of register, according COMM.
CRC, data invalid protocol
verifying error, etc.
59H The error LED light COMM. data error: Make sure the connection

flashes quickly (5Hz)

Verifying bit error,
Length of data respond
error, CRC error

between LRD and COMM.
Mode is credible, control
environment noise.

More information see LREPOO user manual.
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APPENDIX: KEYPAD PROGRAMMING

APPENDIX A: KEYPAD PROGRAMMING IN LADDER MODE

Operation Sample:

1 2 3 Column
Linet|> L A D D E
2 B L 0O C C
3 P AR A M
4 R U N
Step 1: 1 2 3 Column
Press 'OK'. Line 1
Enter LADDER edit. 2
3
4
Step 2 1 2 3 Column
When the cursor is located at the Linet| I 0 1
character or digit press ‘SEL’ to —_—
show 101. 2
3
4
Step 3 : 1 2 3 Column
Press '’ 3 times. . —
Press ' or ‘' and the digit L|ne1l 0 1
where the cursor is located will 2
change from | to G.
3
4
Step 4 1 ) 3 Column
Press 'SEL' , *
start /end modifying parameter: Lm“i 0 1
contact stare from NO (Q) to 2
NC (q).
3
4
Step 5 1 2 3 Column
Press '>' 2 times. Lnet|q 0 1
2
3
4
Step 6 : 1 2 3 Column
Press ' for 3 times. )
Press ‘M or ‘V'; Line 11 q OL
the digit where the cursor is 2
located will change from 1 to 4.
3
4
Step 7: 1 2 3 Column
Press '€' 2 times to move the Lnet|q 0 4
cursorto 1. —_—
2
3
4
108 .JLovato
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Automatically Link

Step 7: 1 3 4 7 8 Column
Press '0K'; the cursor moves to . ‘ — —
) Linet1| q

character in column 3 L
automatically. 2

3

4

Automatically Link

or ¥ T T T
Step 7 : 1 3 4 7 '8 Column
Press '=>'; the cursor moves to . ‘ ‘ ‘ ‘ ‘
the link location in column 2 Line 1 L 0
automatically. 2

3

4
Repeat steps 1~7, and input M01, 103 Instruction to columns 3, 5.
Step 8 1 2 3 4 7 8 Column
Press 'OK' in Column 5. . — — ]
The cursor moves to the character | ¢ '[ 4 0 4 — M 0 1 —
in column 8) 2

3

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

3

4

Auto Add “~(*

Step 10 1 2 i3 4 7 8 Column
Press 'OK' to save the input . - - ]
program data; the position of the Linetq 0 4 Moo (rQ
cursor will not move. 2

3

4
Step 11: 1 2 3 4 7 8 Column
Press '>' 3 times to move the . — — —
cursor to column 1 and Line 2. Lnet/q 0 4 — M 0 1 — (a

2

3

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

4

“iLovato 109
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Change Wire '—{'to ' I''

Step 13: 1 4 i5 6 7 i8 Column
Press 'SEL' . — —
(A vertical line emerges) Line | g t—1038 — (Q
2
3
4
Step 14 1 2 3 4 5 6 7 8 Column
Press '0K'. Move the cursor to . — — —
character in column 3. Lnet)aq 0 4 4 M tT—103 — (20
2 1
3
4
Repeat the step 1~7 and move the cursorto 'r0 3', ' _"at Line 2 and column 3~6.
Step 15 1 2 3 4 5 6 7 8 Column
Press 'OK' and move the cursor ) : : ; ;
to the character in Column 8. Lnet)q 0 4 4 M t— 103 — (Q
2 L 3
3
4
Step 16.: 5 2 3 45 6 7 8 Column
Press 'SEL'. ) — ‘ —
When the cursor is located at a Linet|q 0 4 —— M t— 103 — (0
digit or character, press 'SEL' and 2 4L 3 Q
'Q01" is viewed. _—
3 4
) )
Auto Add “-(“
Step 17 & 2 3 4 5 6 7 8 Column
Press ' for 5 times. . — —
Press 'SEL' then ' or V' tneti g 0 4 1 M t—103 — (0
to change character Q to C.) 2 Lo 3 c
3
4
Step 18 & 2 3 4 5 6 7 8 Column
Press '=>" 2 times. tnet|q 0 4 —— M 1 — 1.0 3 — ( Q
2 L 3 c
3
4
110 .JLovato
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Step 19:

1 2 3 5 6 7 |8 Column
Press ' for 6 times . — —
Digit 1 where the cursor is located Ling 1 4 T M 103 — (00
will change to 7. 2 L C 0
3
4
Auto Enter Function Block Edition
Step 20 ; 1 2 3 5 6 7 8 Column
Press 'OK' . — —
Automatic shift to FUNCTION Line 1 r 1
BLOCK to permit setting of the 2 wo |
counter input parameter.
3 | 0 0 0 Fc o
4 w L J
Step 21 1 2 3 5 6 7 8 Column
Press 'ESC' back to . — ;;;
LADDER edition screen. Line 1 4T M o s — (a0
2 Lo — — — — ( Cc o
3
4
Delete the Program Element
§ 2 3 5 6 7 8 Column
Line 1 4 T M 1 0 3 — ( Qo0
2 Lo — — — — (¢ o0
3
4
Step 22: 1 2 3 5 6 7 8 Column
Press 'DEL' to delete element CO7 ) ‘ ; ; ; ;
(the cursor location. Line 1 4T M tos — (a0
2 4 o
3
4
Display the present Line the cursor locating and operation state of LRD
Step 23: 1 2 3 5 6 7 |8 Column
Press 'SEL and ‘ESC' . — e
(simultaneously). Line 1 4 T M tos — (a0
Line 4 displays where the cursor 2 4 r — — — — ( C 0
is located and LRD operation
state. 3
4 0 P E 0 0 2
Delete the whole Line
1 2 3 5 6 7 8 Column
Line 1 4 T M 1 0 3 — ( Q o0
2 L — — — — (¢ o
3
4
:ILovato Y
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Step 24:

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

NN

Line1| g O

Column

Insert a whole line.

Column

Step 25:

Press“SEL+0K”
(at the same time)

Line1| g O

Column

Turn page (move upward/ downward

4 lines program):

1

N

Line1|q O

Column

Step 26:

Press 'SEL+ AV
(at the same time)

Line1|q O

Column

112
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APPENDIX B: KEYPAD PROGRAMMING IN LADDER FUNCTION BLOCK

1 2 3 45 6 7 8 Column
Line 1 L A D D E R
2(> B L 0 C C O F U N
3 P AR A M E T R |
4 R U N
Present action area
The present value will appear when LRD is under 'RUN' mode.
Step 1: § Column
Press 'OK Line 1
2 1
(Enter FUNCTION BLOCK edition) 3 0
4
Preset action value area
Never press '=>' to move to the ‘ 1 2 3 ‘ 4 ‘ 5 ‘ 7 8 Column
digital position. I P P
Line 1 1
If TO2 is required to be changed, r 1
Press ‘A or '\V' and 'SEL' to 2 14 |
execute. 3 | 0 0 0 0 S e I_ M
4 1 _
Step 2: Preset the target value
Step 2-1: 1 2 3 4 5 78 Column
Press '<' then move the cursor Line 1 - ] - ‘
to the preset action area r i
2 14 |
3 | o o 0 0 S e F 1T oo
4 1 i
Step 2-2: 1 2 3 4 5 78 Column
Press 'SEL' and begin input the ) — — :
target value. Ling 1 rt i
2 14 |
3 | o o 0 0 S e F 1T oo
4 L J
Step 2-3: 1 2 3 4 5 78 Column
Press ' for 3 times. . — —
Press 'SEL' then ‘A or ‘' Ling 1 rt i
The digit '0' to '3". 2 14 |
3 | o o 0 3 S e F 1T oo
4 L J
Step 2-4: 1 2 3 4 5 78 Column
Press '0K' ) : : : :
(Save the input data). Line 1 r L
2 14 |
3 | o o 0 3 S e F 1 o0
4 1 i
:ILovato 13
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Step 2-5: 1 2 3 4 5 6 7 s Column
Press '€ Line 1 ‘ I" ] ‘ ‘"I ‘

2 1 |

3 | o o 0 3 S e ¢ F T 01

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

Line 1 | |—‘ 1 | | | ‘—I |

2 14 |

3 | 83 3 . 3 3 S e ¢ F T 0 1

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

2 1 |

3 | vV oo 1 S e ¢ F T 0 1

4 1 _
Repeat the step 2-3A, the following screen will be shown in turn:
Step 2-3B: 1 ‘2 3 4 5 6 7 8 Column
Press 'SEL' Line 1 ‘ I" 1 - ‘ "I ‘

2 14 |

3 | A0 1 S e ¢ F T 0 1

4 L _ 2
Step 2-3C: 1 2 3 4 5 5 78 Column
press 'SEL' Line 1 ‘ I_‘ 1 — ‘ ‘—I ‘

2 14 |

3 | T 0 1 S e ¢ F T 0 1

4 L - i
Step 2-3D: 1 2 3 4 15 6 7 s Column
Press 'SEL' Line 1 ‘ I" 1 ‘ ‘—I ‘

2 1 |

3 | c 0 1 S e ¢ F T 0 1

4 L _ 2
Step 2-3E: 1 2 3 4 5 6 7 s Column
Press 'SEL' Line 1 ‘ I" 1 ‘ ‘—I ‘

2 1 |

3 | A T 0 1 S e ¢ F T 0 1

4 L - i
Step 2-3F 1 2 3 4 5 6 7 s Column
Press 'SEL' Line 1 ‘ I_‘ 1 ‘ ‘_I ‘

2 1 |

3 | A o o 1 S e ¢ F T 0 1

4 1 _

114
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Step 2-3G: 1 2 3 6 7 s Column
Press 'SEL' Line 1 ‘ I" 1 ‘"I ‘

2 14 |

3 | D S e ¢ F T 0 1

4 1 _
Step 2-3H: 1 2 3 6 7 8 Column
Press 'SEL' Line 1 ‘ I" 1 ‘"I ‘

2 14 |

3 | A S e ¢ F T 0 1

4 1 _
Step 2-31: 1 2 3 B 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ 1 ‘_I ‘

2 14 |

3 | ™ S e ¢ F T 0 1

4 1 _
Step 2-3J: 1 2 3 6 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ 1 ‘_I ‘

2 14 |

3 | P S e ¢ F T 0 1

4 1 i
Step 2-3K: 1 2 3 6 7 8 Column
Press 'SEL' Line 1 ‘ I_‘ ] ‘_I ‘

2 14 |

3 | ™ S e ¢ F T 0 1

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

2 14 |

3 | A S e ¢ F T 0 1

4 1 i
Next to step 2-3B, the following screen will be shown.
Step 2-4B: 1 2 3 6 7 s Column
Press '->', press ' Line 1 ‘ I_‘ ; ‘_I j

2 14 |

3 | S e ¢ F T 0 1

4 1 _
Repeat Step 2-4B (key V' is also active), to change parameters and/or values of A01-A08, CO1-G1F, TO1-T1F and V01-V08.
After having made all the modifications, proceed with:
Step 2-5B: 1 2 3 1 6 7 8 Column
press ‘0K’ Line 1 | |—‘ 1 | “I |
Save the present data. 9 1 _| |

3 | S e ¢ F T 0 1

4 1 i

115

__electric




LRX DO1

1185 GB 06 10

116

Step 2-7: 1 2 7 Column
Press ' Line 1 r |

2 1 4 |

3 | F

4 1 _
Step 2-8: 1 2 7 Column
Press 'SEL Line 1 r 1
(begin to edit data). 9 1 _| |

3 | F

4 1 _
Step 2-9: 1 2 7 Column
Press ' ; T -
Press 'SEL' then ' N or ‘&' Line 1 r 1
to change '1't0 ' 2. 2 2 4 |

3 | F

4 1 _
Step 2-10: g 2 7 Column
Press 'OK Line 1 r 1
(save the input data) 2 9 _| |

3 | F

4 1 i
Step 2-11: 1 2 7 Column
Press 'AN' then move the cursor Line 1 ‘ ‘ ‘
to position 1", r L

2 2 |

3 | F

4 L J
Step 2-12: 1 2 7 Column
Press 'SEL' Line 1 ‘
(begin to edit data) r 1

2 2 |

3 | F

4 L J
Step 2-13: 1 2 7 Column
Press '’ for 3 times Line 1 ‘
Press 'SEL' then ‘N or “' to I 1
change 1 to 4. 2 2 - |

3 | F

4 w - J
Step 2-14: 1 2 7 Column
Press '0K' Line 1 ‘
(save input data). I 7

2 2 |

3 | F

4 w - J

.JLovato
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Step 2-15: 1 2 3 6 7 Column
Press V' for 3 times . — —
(this step leads to editing the Ling 1 r4 i
action relay) 2 2 4 |
3 | 3 e ¢ |
4 w L J
Edit action program and preset the action relay
Step 2-16: § 2 3 6 7 Column
Press '>' 2 times. Press 'SEL' ) — —
(Begin to modify ) Line 1 ro4 i
2 2 A |
3 | 3 e ¢ |
4 w L J
Step 2-16A: 1 2 3 6 7 Column
Press 'SEL' . — I
(Begin to modify ) Line 1 r4 L
2 2 A |
3 | 3 e ¢ |
4 1 L .
Repeat the step 2-16A, the following screen will be shown in turn:
Step 2-16B: 1 2 3 6 7 Column
Press 'SEL' Line 1 . 4 1
2 2 |
3 | 3 e ¢ |
4 1 L .
Step 2-16C: 1 2 3 6 7 Column
Press 'SEL' Line 1 . 4 1
2 2 |
3 | 3 e ¢ |
4 w L J
Next to step 2-16A, then ‘AN, the following screen will be shown.
Step 2-17: 1 2 3 6 7 Column
Press 'AN' for 5 times to change ) — —
Lo M. Line 1 r 4 7
2 2 |
3 | 3 e ¢ |
4| M 1 L J
Step 2-18: 1 ) 3 6 |7 Column
Press '>' 2 times to move the Line 1 - 4 -
cursor to digital location. r i
2 2 |
3 | 3 e ¢ |
4| M 1 L J
:ILovato "7
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Step 2-19:

118

1 2 7 Column

Press ' for 3 times. Line 1 - —
Press 'SEL' then '/ or V' to r L
change '1'to '4". 2 2 _| |

3 | F

4lm o0 4 L -
Step 2-20: 1 2 7 Column
Press 'OK' to save the input data. Line 1 - 1

2 2 4 |

3 | F

4lm o0 4 L -
Step 2-21: 1 2 7 Column
Press ‘N’ then move the cursor Line 1 — —
to preset action value area and r i
repeat Step 2-1. 2 2 _| |

3 | F

4lm o0 4 L -
Step 2-22: 1 2 7 Column
Press ' then move the cursor Line 1 — —
to position '2' and repeat step 2-8. r L

2 2 |

3 | F

4im o0 4 L J
The detailed operation of modifying the analog comparator Ax, Ay:
Step 2-23: 1 2 7 Column
Press ‘<", press 'SEL' and Line 1 — —
then ' or '\ to select A01-A08. r L

2 e A |

3 | A F

4 4 0 J
Step 2-24: 1 2 7 Column
Press '<' and then 'SEL' Line 1 — —
Press 'SEL' again and select A2 - r i
T01 - CO1-AT01-AQ01-DRO1- 2 -| A |
AS01- MD01-P101-MX01-AR01-
00.00- VO1-A01. 3 | T F

4 € 0 J
Step 2-25: 1 2 7 Column
Press '>' and then ' Line 1 - —
Select T01~T1F, CO1~C1F, r 1
A01~A08, V01~V08... 2 -| A |

3 | T F

4 € 0 J
Step 2-26: 1 2 7 Column
Press 'OK' to save the present . — —
data, Line 1 r 7

2 e A |

3 | T F

4 € 0 J
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Continue to input Function Block

2 6 7 8 Column
Line 1 | r | ‘—| |
2 2 A |
3 | e ¢ F T 0
4 o 4 L J
Step 1: 2 6 7 8 Column
(Smlaneoushy) Lina r 7
2 = |
3 [ e ¢ F T 0
4 1 i
Last Function Block
2 6 7 8 Column
Line 1 | r | ‘—| |
2 2 |
3 | e ¢ F T 0
4 o 4 L J
Step 1-2: 2 6 7 8 Column
Press 'SEL’ and ‘¥ Line 1 ‘ —
(Simultaneously) r i
2 = |
3 | e ¢ F T 1
4 4 J
DELETE FUNCTION BLOCK
Step 1-3: 2 6 7 8 Column
Press 'SEL’ and ‘DEL' Line 1 ‘ —
(Simultaneously) r 1
Press 'ESC': Cancel or 2 2 A |
'0K": Execute) 3 A N C 0
4 S C ?
BACK TO MAIN MENU:
Press 'ESC 2 6 7 8 Column
Line 1 L A | D | | |
2 B L O N Z
3 P A R
4 R U N
CHANGE FUNCTION BLOCK CATEGO
2 6 7 8 Column
Line 1 | |—‘ ‘—| |
2 2 4 I
3 | e ¢ T 0
dw oo o4 L A
Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX, AR
119
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Step 1:
Press 'SEL'

NN

Line 1

=

=
F—+t- 7

Column

Step 2:
Press 'SEL'

N

Line 1

F—+- "

Column

Step 3:
Press 'SEL'

nN

Column

Step 4:
Press 'SEL'

N

Column

Step 5:
Press 'SEL'

Line 1

o

Column

Step 6:
Press 'SEL'

Line 1

Column

Step 7:
Press 'SEL'

Line 1

Column

Step 8:
Press 'SEL'

Line 1

Column
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Step 9: 1 2 i3 4 5 6 7 8 Column
Press 'SEL' ‘ ‘ ‘ ‘

Line 1

Step 10A: 1 2 '3 4 5 6 7 8 Column
Press 'SEL' ‘ T ‘

Line 1

Step 10B: i
Press 'SEL and then >’ ‘

Column

[N
w
iy
(3]
(<)
~
©

Step 11: " 2 3 4 5 6 7 8 Column
Press 'SEL ‘ ‘ ‘

o o o o
o o o o
o o o o

Step 12A: 1 2 3 45 6 7 8 Column
Press 'SEL’ T

Line 1

Step 12B: 1 2 3 45 6 7 8 Column
Press 'SEL and then >’

Line 1

o o o o
o o o o

Step 13: 1 2 3 45 6 7 8 Column
Press 'SEL'

Line 1
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