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SAFETY SUMMARY

Be sure to read this manual and all other attached documents carefully before installing, operating
inspecting or conducting maintenance on this unit. Always use this unit properly. Be sure carefully
read the information about the device, the safety information and precautions before using this unit.
Be sure that the person(s) responsible for maintenance receives and understands this manual
completely.

The hazard warnings which appear on the warning labels on the machine or in the manual have one of
the following alert headings consisting of a safety alert symbol and a signal word, DANGER,
WARNING, or CAUTION.

This is the safety alert symbol. It is used to alert you to potential personal
A injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

: indicates an imminently hazardous situation which, if not
/I\DANGER | ‘ [n¢icates an imminently  Situat
avoided, will result in death or serious injury.

: indicates a potentially hazardous situation which, if not

/\\ WARNING

avoided, could result in death or serious injury.

: indicates a potentially hazardous situation which, if not
/I\ CAUTION | * Inicates a potentialy ha: v
avoided, may result in minor or moderate injury.

: indicates a potentially hazardous situation which, if not

CAUTION

avoided, may result in property damage.

Failure to observe any ACAUTlON may lead to serious consequences.

All of these DANGERs and CAUTIONSs provide very important precautions and should
always be observed.
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1. AGeneral Safety Guidelines
Before installing, operating inspecting or conducting maintenance on this unit, read the following
instructions carefully:

Follow all the operating procedures provided in this manual.

Pay special attention to and follow all the hazard warnings on the machine and in the
manual. Failure to do so can cause injury to yourself or damage to the machine.

Do not perform any operation or action in any way other than as provided in this
manual. When in doubt, call the designated field engineer. Keep in mind that the
hazard warnings in this manual or on the machine cannot cover every possible case,
as it is impossible to predict and evaluate all circumstances beforehand.

Be alert and use your common sense.

Do not install, wire, handle, modify, or use maintenance parts in any manner not
described in this manual. Such a practice may result in breakdown of this equipment
or peripherals, injury or even death. Hitachi will not be responsible for any accident
or failure resulting from such mishandling.

Read the following safety guidelines carefully and follow them when you conduct maintenance of
the machine.

Before starting maintenance

Maintenance of the machine must be done only by trained and qualified field
engineers.

Read and follow the safety guidelines and procedures in this manual and the related
manuals.

In this manual and on the machine, hazard warnings are provided to aid you in
preventing or reducing the risk of death, personal injury, or product damage.
Understand and follow these hazard warnings fully.

Keep in mind that the hazard warnings in this manual or on the machine cannot cover
every possible case, as it is impossible to predict and evaluate all circumstances
beforehand.

Be alert and use your common sense.
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During work
® For each procedure, follow the given sequence of steps.

® Use the special tools and instruments, specified for the work in the manual or
commercially available tools and instruments which fit the purpose.

® Use measurement instruments and powered tools which are properly calibrated or
periodically inspected.

Keep the maintenance area neat and tidy.
Always put away parts, materials or tools when not in use.

Wear an eye protector where anything may fly about.

When using sharp objects or cutting tools, make sure that no part of your body lies in
the path of the blade bit, or point.

® Before finishing your work, make sure that all parts removed during maintenance have
been installed back in their original positions in the machine.
Make sure that no tool or foreign material is left in the machine.
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Prevention of electric shocks

® Before starting work, make sure that, unless otherwise specifically instructed, there is
no potential electric hazard in the maintenance area such as insufficient grounding or
a wet floor.

® Before starting work, note where the emergency power-off switches are located and
make sure you know how to operate them.

® Unless otherwise specifically instructed, cut off all power sources to the machine
before starting maintenance. Just switching off the machine power supplies is usually
not enough.
When power is fed from a wall or floor outlet, unplug the power supply cord, or turn off
the switch on the power distribution panel or board. Attach a notice on the panel or
board prohibiting the use of the switch.
If the energy isolating device such as the switch on the power distribution panel or
board accepts a lockout device, turn off the power, lock out the energy isolating
device, and bring the key with you. When you take over the work and the key for the
lockout device if applicable, do not assume that the power is off. Make sure yourself
that the above-mentioned conditions such as switches are satisfied. If necessary,
use a measurement tool to ensure that the power is off.

® Do not touch any uninsulated conductor or surface, where so instructed, which
remains charged for a limited time after the external power supply to the machine is
disconnected.

® \When working on a machine which has a grounding terminal, make sure that the
terminal is properly connected to the facility’s ground.

® \When working close to a hazardously energized part, do not work alone; work with
another person who can immediately turn off the power in an emergency.

® Do not wear any metallic item such as a wrist watch with a metallic surface, or metallic
accessories.
If you wear eyeglasses with a metallic frame, take care not to let the frame touch an
uninsulated surface.

® Make sure that your hands and arms are dry.

® Unless otherwise specifically instructed, use only one hand when it is necessary to
work near an exposed live electric circuit.
This prevents the completion of the circuit through your heart even if you accidentally
touch the circuit.

® Do not use a dental mirror near an exposed live electric circuit.
The mirror surface is conductive and can become hazardous even if it is made of
plastic.

® Unless otherwise specifically instructed, do not supply power to any subassembly such
as a power supply unit or a motor while it is removed from the machine.
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Procedures in an emergency

For electric shock

® Do not panic. Do not become another victim through contact with the injured person.

® First, shut off the electric current passing through the victim.
Use the emergency power-off switch, if there is one, or, otherwise, a normal power-off
switch. If this cannot be done, push the victim away from the source of the electric
current by using a nonconductive object such as a dry wooden stick.

® Then, call an ambulance.

® [f the victim is unconscious, artificial respiration may be necessary.
A proper method for performing artificial respiration or resuscitation should be learned
beforehand. If the victim’s heart is not beating, cardio-pulmonary resuscitation should
be performed by a trained and qualified person.

For outbreak of fire

® First, shut off all the power from the machine using the emergency power-off switch, if
there is one, or the normal power-off switch.

® |f the fire continues burning after the power is shut off, take suitable actions including
the use of a fire extinguisher or a call for the fire department.
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2. A Hazard Warning Statements

The following are the hazard warning statements contained in this manual.

21 AWARNING Statement
(chapter 1, page 1-6)

/I\ WARNING

® Build an emergency stop circuit, interlock circuits and so forth outside this
product. If these circuits were built inside the product, its failures could result
in damage to hardware or in accidents.

® Limit the 1/O current through an 1/0 module to the maximum allowable current
rating or below. Overcurrent flow through an I/O module could cause
damage to its internal components, resulting in accidents, fires and failures.

® Use an external power supply equipped with overvoltage and overcurrent
protection features.

® |f the product smokes, smells offensively or otherwise appears to be
misbehaving, switch it off immediately and start problem determination.

2.2 ACAUTION Statements
(chapter 1, page 1-7)

/I\ CAUTION

® Before connecting a power supply to a module, make sure that it matches the
module’s rating. Connecting a power supply to a module that does not match
its rating could result in fires.

® PCs and LEDs in this product use gallium arsenide (GaAs), which is
designated a harmful substance by law. Exercise maximum care in disposing
of this product. Have its disposal handled by an expert specialized in
handling industrial waste.

® Use the same power supply for the external power supply (to the +V terminal)
of the S10mini output module and for the load power supply. Use of different
power supplies could result in the module malfunctioning.

® Do not use transceivers, cell phones and like devices near this system.
These devices could impart noises to the system, causing it to malfunction.
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(section 3.2, page 3-3) (section 3.3, page 3-4) (section 3.4, page 3-5)

/I\ CAUTION

® Use the input voltage within the voltage rating. Applying voltage past this
rating could cause the module to smoke or ignite.

® Separate the power supply system of the module from equipment that is likely
to generate high-frequency noises, such as an inverter.
Applying high-frequency noise input could cause the internal parts of the
module to smoke or ignite under heat even if the module is used within the
rated voltage.

(subsection 4.3.5, page 4-11)

/I\ CAUTION

Install a protective circuit, such as a fuse or circuit protector, in the external
power supply. The protective circuit must be one matched to the rating of the
power supply.

2.3 CAUTION Statements
(chapter 1, page 1-2)

CAUTION

To prevent possible failures, use the PCs housed in a drip-proof enclosure where
it may be wetted by moisture.

(chapter 1, page 1-3)

CAUTION

If the input voltage of the power supply module is within its specified range but it
is closer to the upper or lower limit of the range, assume an input power supply
error and request inspection from the power supply facility administrator.
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(chapter 1, page 1-7)

CAUTION

Do not install, hardwire, handle, and make internal modifications to the product
except to such extent as covered in this manual. We do not assume
responsibility for any consequential damages to our equipment and peripheral
devices and for personal injury.

(chapter 1, page 1-7)

CAUTION

® [nstall a protective circuit, such as a fuse or circuit protector, in the external
power supply. The protective circuit must be one matched to the rating of the
power supply.

® Verify correct wiring fully before switching on the equipment.

® Before shutting down (switching off or resetting) the equipment, make sure
that the peripherals have stopped or remain free from adverse effects from
such shutdown.

® Module failures could result in corrupted memory. Back up all sensitive data.

(subsection 2.1.8, page 2-10)

CAUTION

For the LQAO50 and LQA150, the SC* side is commonly used in the module.
For the LQA055 and LQA155, the SC* side is not commonly used in the module.
Therefore, be sure to use Class D grounding on the external unit side.

(section 2.2, page 2-15)

CAUTION

Heat dissipation could cause fires or unit failures to occur. When the ambient
temperature of a unit using LQV000, LQV100, or LQV020 exceeds 48°C, limit
the maximum output current of the power supply module. The maximum output
current falls to 5.85 A at 55°C. Allowing for the environment in which the unit is
installed, either install a cooling fan on the enclosure or limit the number of
modules that are mounted.
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(section 3.24, page 3-35)

CAUTION

Power off the module before setting SW3 to avoid possible malfunctioning and

failures.
Particularly, if an external power supply is attached to a connector, remember to

switch off both the unit and the external power supply.

(section 3.24, page 3-37)

CAUTION

® Be sure to connect the input and output connectors correctly. Reverse
connection of the input and output connectors could damage to the module.

® Wire an external power supply to the output section with correct polarities.
Incorrect polarity setting could cause damage to the module.

® The LQZ300 and our product (Model LWX000) differ in their connector
terminal assignment. To avoid damage to the module, do not attach a
connector wired for the LQZ300 to the LWX000.

(section 3.25, page 3-40)

CAUTION

® Use the same power supply for an external power supply and a load power
supply. Use of different power supplies could result in the module

malfunctioning.
® To prevent the module from malfunctioning or failure, switch the module off
before shorting or opening operating mode setup terminals.

(section 3.26, page 3-42) (section 3.27, page 3-46) (section 3.28, page 3-52)
(section 3.32, page 3-69) (section 3.33, page 3-72) (section 3.34, page 3-75)

CAUTION

Power off the module before setting the MODE and RANGE switches.
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(section 3.27, page 3-47) (section 3.28, page 3-53) (section 3.30, page 3-61)
(section 3.31, page 3-66)

CAUTION

Wire the cable shield to the external terminal block and use Class D grounding
collectively.

(section 3.29, page 3-56) (section 3.30, page 3-60) (section 3.31, page 3-65)
(section 3.35, page 3-78) (section 3.36, page 3-80)

CAUTION

Power off the module before setting the MODE switch.
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(subsection 4.2.3, page 4-5)

CAUTION

® \When wiring a pulse counter module, be sure to wire it with a shielded
twisted-pair cable and ground the cable by Class D grounding.

® The shielded twisted-pair cable must be laid at least 30 centimeters away from
noise sources, such as power cables and input/output cables. Never lay it in
parallel with those noise sources, and the length of the cable laid must be
shortest possible.

® [f a counting error occurs in the pulse counter module that has been wired
according to the above rules, lay the shielded twisted-pair cable in a special
duct or conduit, and then ground the duct or conduit.

® Any input terminals that need not be used must be wired as follows:

« If the pulse counter module is used with one-phase pulse input, short the two
input terminals of each of the two pairs of two-phase pulse input terminals;
that is, short A1S and A1C together, then short B1S and B1C together, and
then ground them all together.

« If it is used with two-phase pulse input, short the one-phase pulse input
terminals A2S and A2C together and then ground them together.

« If the stop-signal input terminals STOPS and STOPC need not be used,
short them together and then ground them together.

® A pulse generator may be connected to the pulse counter module by using
either voltage-transistor connection or no-voltage-transistor connection (see
below). Voltage-transistor connection should be used when grounding is
made on the pulse generator side. No-voltage-transistor connection should
be used when grounding is made on the pulse counter module side.

® Do not connect a contact to any pulse input terminal. Disregarding this rule
may result in counting errors due to contact bouncing during closing and
opening of the contact.

B Voltage-transistor connection B \oltage-contact connection (prohibited)
Pulse counter module Pulse counter module




(subsection 4.5.1, page 4-22)

CAUTION

With an I/O point setting of 128, undefined data will enter X\WA A + 40 to
XWAA +70.

(subsection 4.6.2, page 4-27)

CAUTION

When using MODE2, check the model and revision of the CPU/LPU you are
using, as well as the version of the programming tool.

The list below indicates the required models and revisions associated with the
CPU/LPU and the versions of programming tools in order to use MODE2.

Module types and revisions:

Module type Indicator indication | Tool window indication | Module revision
LQPO000 CPMS M15 or later — G or later
LQPO10 CPMS M15 or later — G or later
LQPO11 CPMS M15 or later — H or later
LQP120 CPMS M14 or later - E or later
LQP510 — Ver.2.0 Rev.1.0 or later F or later
LQP710 - Ver.2.0 Rev.1.0 or later C or later

Revisions of programming tool:

Type Version
S10V ladder chart system Ver1.0, Rev3.0
S10mini ladder chart system Ver7.0, Rev6.0

« Each module revision in the above table can be found on the bar code label
affixed on the top of the module housing. It is the rightmost letter of the
alphabet in the bar code.

* MODE?2 is not usable on S10/2a Series CPUs. On these CPUs, use MODE4.

* MODE?2 is not usable on any CPU or LPU revision earlier than those listed in
the above table. On earlier CPU or LPU revisions, use MODEA4.

(section 5.1, page 5-2)

CAUTION

When using an analog input module and an analog output module in mode 1 or
mode 3, set their I/O type to DI or DO. Setting them to Al or AO would corrupt
the transfer data.
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(section 7.1, page 7-2)

CAUTION

The module is susceptible to electrostatic damages. Discharge electrostatic
charges from your body before setting switches, attaching or detaching cables, or
inserting or removing connectors.

(section 7.1, page 7-3)

CAUTION

® [f the input voltage of the power supply module is within its specified range but
it is closer to the upper or lower limit of the range, assume an input power
supply error and request inspection from the power supply facility
administrator.

® Hot-replacing a module could lead to damage to hardware or software. Be
sure to switch modules off before replacing them.

(section 7.2, page 7-6)

CAUTION

The customer is cautioned not to replace any internal components of the S10mini
CPU, except for the battery. We do not assume responsibility for any
consequential damages to our equipment and peripheral devices and for
personal injury that may result from such customer replacement. If a module
appears to have failed, replace it as a whole.




WARRANTY AND SERVICING

Unless a special warranty contract has been arranged, the following warranty is applicable to this
product.

1. Warranty period and scope
Warranty period
The warranty period for this product is for one year after the product has been delivered to the
specified delivery site.

Scope

If a malfunction should occur during the above warranty period while using this product under
normal product specification conditions as described in this manual, please deliver the
malfunctioning part of the product to the dealer or Hitachi Engineering & Services Co., Ltd.
The malfunctioning part will be replaced or repaired free of charge. If the malfunctioning is
shipped, however, the shipment charge and packaging expenses must be paid for by the
customer.

This warranty is not applicable if any of the following are true.

® The malfunction was caused by handling or use of the product in a manner not specified in
the product specifications.

The malfunction was caused by a unit other than that which was delivered.

The malfunction was caused by modifications or repairs made by a vendor other than the
vendor that delivered the unit.

The malfunction was caused by a relay or other consumable which has passed the end of its
service life.

The malfunction was caused by a disaster, natural or otherwise, for which the vendor is not
responsible.

The warranty mentioned here means the warranty for the individual product that is delivered.
Therefore, we cannot be held responsible for any losses or lost profits that result from the
operation of this product or from malfunctions of this product. This warranty is valid only in
Japan and is not transferable.

2. Range of services
The price of the delivered product does not include on-site servicing fees by engineers.
Extra fees will be charged for the following:

® [nstruction for installation and adjustments, and witnessing trial operations.

® [nspections, maintenance and adjustments.

® Technical instruction, technical training and training schools.

® Examinations and repairs after the warranty period is concluded.

® Even if the warranty is valid, examination of malfunctions that are caused by reasons
outside the above warranty scope.
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Revision record

Revision No. | Revision Record (contents of revision and its reason) Month/Year Remark
E The safety guidelines have been reviewed and caution August 2009
instructions are added for the pulse counter module
(model LQCO000).
F Additional information is added concerning the service March 2012

life of the relays contained in certain types of hardware
modules.
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PREFACE

Thank you for purchasing the Hitachi Programmable Controller (S10mini).
This manual describes how to handle the S10mini I/O module. Read this manual thoroughly to

properly use this module.

<Trademark>
Microsoft® Windows® is a registered trademark of Microsoft Corporation in the United States

and/or other countries.

I/O: Input/Output
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1 BEFORE USE

Being a processor technology-based product, the PCs should deserve special notice in the following

situations:

(1) Make sure that your system implementation of the PCs is used within the warranted limits of
maximum ratings, operating supply voltages, radiation characteristics, installation conditions and
other requirements defined in this manual. We do not assume responsibility for failures and
accidents that may incur by using your system implementation past its warranted limits.

Even if you are using your system within its warranted limits of performance, it is recommended
to take fail-safe and other system precautions by allowing for the failure rate and failure mode
that are anticipated for our product to defend against from personal injury, fires, and other
extended damages that may result from the behavior of our product.

(2) The PCs is not of fireproof, dustproof, and waterproof construction. When installing it, house it

in a dustproof, waterproof enclosure made of iron as shown below.

~—— lron enclosure
| |
< CPU unit
-t 1/0 unit
Q . .
A Y Completely seal the rising section of
the cable with putty or like material.

CAUTION

To prevent possible failures, use the PCs housed in a drip-proof enclosure where
it may be wetted by moisture.
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(3) Use the PCs within the limits of environmental specifications defined below. Its operation

under room temperature, room humidity conditions of usage (15 to 35°C, 45 to 85% RH) is

recommended to keep it running successfully for extended periods of time. Using the product in

a hot and humid environment or in a place where there are sharp temperature changes within a

day will degrade its service life.

Supply voltage LQV000: 100to 120 VAC Single phase 50/60 Hz £ 5 Hz
LQV100: 100to 120 VAC Single phase 50/60 Hz £ 5 Hz
100 to 110 VDC
LQV020: 24 VDC
LQV200: 200 to 240 VDC Single phase 50/60 Hz £ 5 Hz
Supply voltage LQV000: 85to 132 VAC
fluctuations LQV100: 85to 132 VAC
85to0 132 VDC
LQV020: 20.4 to 28.8 VDC
LQV200: 170 to 264 VAC
Temperature Operating: 0 to 55°C, Storage: -20 to 75°C
(Temperature change rate: 10°C /h or lower)
Relative humidity Operating: 30 to 90% RH, Storage: 10 to 90% RH

(non-condensing)

Vibration resistance

Compliant with JIS C0040
Frequency: 10 to 150 Hz, Acceleration: 10 m/s”
8-minute sweep in each of the X-/Y-/Z-axis directions, 20 sweep cycles

Shock resistance

Compliant with JIS C0041i
Peak acceleration: 147 m/s”
Sinusoidal half-wave pulses, three cycles in each of the X-/Y-/Z-axis directions

Ambient air

Dust class: One million, no corrosive gases

CAUTION

If the input voltage of the power supply module is within its specified range but it
is closer to the upper or lower limit of the range, assume an input power supply
error and request inspection from the power supply facility administrator.
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(4) Output module
Furnish the output module load power supply with a fuse for the protection of load short-circuits.
Ensure that the employed fuse is rated to match the load. If the employed fuse rating is higher
than specified, the printed circuit boards, case, and other items may burnout when the load is
shorted.

Fuse

S10mini Soveer |
(output module) supply

Load | —

(5) Grounding point
Provide Class D* or better independent grounding. Do not use any other existing ground as a
substitute. It is particularly important that the grounding point for the Programmable Controller
be at least 15 m away from an AC panel grounding point.
It is the best that the grounding wire be welded to the steel frame of a building. In case when
the aforesaid is impossible, bury the grounding rod in earth.
* Class D grounding is defined in the Technical Standard for Electrical Facilities of Japan.
This standard states that the grounding resistance must be 100 ohms or less for equipment
operating on 300 VAC or less, and 500 ohms or less for devices that shut down automatically

within 0.5 seconds when shorting occurs in low tension lines.

PCs panel
<>

q
LG ground / | AC panel

FG gI'OllIld \|

Keep at least 15 meters between
grounding point of the PCs panel
and the AC panel.

[
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(6)

(7)

(8)

)

Noises

Do not install the PCs in or close to a board in which high-voltage equipment, such as an inverter,
is installed.

If such location is unavoidable, install a shielding plate to shut off electromagnetic and
electrostatic induction to the CPU unit or I/O unit or to cabling.

Emergency stop circuit

A failure occurring in a single part could be imparted to other parts of the system. The
emergency stop circuit that is assembled into the programmable controller must be built of
external relay circuitry.

Internal parts replacement

User must not replace internal parts of the Programmable Controller with anything other than the
parts specified in the manual. Replace the entire module in which a defective part is included.
For details on parts replacement, contact your Hitachi maintenance personnel.

Module insertion/removal

Power must be turned off while a module is inserted or removed. Insertion or removal of a

module when power is ON may cause damage to the module or electric shock.

(10) Equipment addition

If the peripheral equipment is added or altered, conduct an inspection as directed in Section 7.1,
“Preventive Maintenance” to confirm whether the Programmable Controller is properly
functioning.
Special attention must be paid to the following regarding power supply and grounding:
® Power supply

Inspection of the supply voltage and waveform:

* Check for a voltage reduction.

* Check for a significance in the amount of noise in the power supply line.
Normal waveform

Supply S10mini
voltage

Abnormal waveform

Excessive noise Waveform distortion Square wave
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(11) Grounding

Inspection of the ground wiring:

* Check if a ground wire is shared with another ground wire.

* Check if the grounding point is at least 15 m away from the grounding point of the AC panel.

* Check if any power cables or lead cables (e.g., a motor lead cable) are located adjacent to the

signal cables, such as the remote /O cable.

7'
S10mini | Other devic 3 S10mini | Other devices
Share of grounding wires Isolation of grounding wires
/I WARNING

Build an emergency stop circuit, interlock circuits and so forth outside this
product. If these circuits were built inside the product, its failures could result
in damage to hardware or in accidents.

Limit the 1/0O current through an I/O module to the maximum allowable current
rating or below. Overcurrent flow through an I/O module could cause
damage to its internal components, resulting in accidents, fires and failures.
Use an external power supply equipped with overvoltage and overcurrent
protection features.

If the product smokes, smells offensively or otherwise appears to be
misbehaving, switch it off immediately and start problem determination.
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/I\ CAUTION

® Before connecting a power supply to a module, make sure that it matches the
module’s rating. Connecting a power supply to a module that does not match
its rating could result in fires.

® PCs and LEDs in this product use gallium arsenide (GaAs), which is
designated a harmful substance by law. Exercise maximum care in disposing
of this product. Have its disposal handled by an expert specialized in
handling industrial waste.

® Use the same power supply for the external power supply (to the +V terminal)
of the S10mini output module and for the load power supply. Use of different
power supplies could result in the module malfunctioning.

® Do not use transceivers, cell phones and like devices near this system.
These devices could impart noises to the system, causing it to malfunction.

CAUTION

Do not install, hardwire, handle, and make internal modifications to the product
except to such extent as covered in this manual. We do not assume
responsibility for any consequential damages to our equipment and peripheral
devices and for personal injury.

CAUTION

® [nstall a protective circuit, such as a fuse or circuit protector, in the external
power supply. The protective circuit must be one matched to the rating of the
power supply.

® \erify correct wiring fully before switching on the equipment.

® Before shutting down (switching off or resetting) the equipment, make sure
that the peripherals have stopped or remain free from adverse effects from
such shutdown.

® Module failures could result in corrupted memory. Back up all sensitive data.
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2 KINDS AND SPECIFICATIONS OF I/O MODULES
|

2.1 Kinds and Specifications of I/O Modules

2.1.1 Digital input module (Terminal block-type)
Type LQX130 LQX150
Input format AC input AC input
Number of inputs 16 inputs 16 inputs
Number of commons 8 common 16 comon
Insulation method Photocoupler Photocoupler
Rated input voltage 100 to 120 VAC (50/60 Hz) 200 to 240 VAC (50/60 Hz)
Rated input current ;(3) 22 (100 VAC, 50 Hz) 7.5 mA (240 VAC, 50 Hz)
. (100 VAC, 60 Hz) 9.0 mA (240 VAC, 60 Hz)
Operating Minimum ON voltage (current) 80 VAC (5.5 mA) 170 VAC (5.3 mA)
voltage | Maximum OFF voltage (current) 25 VAC (1.7 mA) 50 VAC (1.5 mA)
Apron USIDCOMD | Apmon 315K GO
Response OFF—ON 15 ms or less 15 ms or less
time ON—OFF 25 ms or less 25 ms or less
Internal current dissipation 70 mA or less 110 mA or less
External wiring connection method 18-point terminal block 18-point terminal block
Operation indication LED indication (lit when ON) | LED indication (lit when ON)
Mass 210 g 240 g
CPU unit mount base Mountable
Combining /O unit mount base Mountable
mount base Scan-type analog input module M
mount base ountable
Type LQX200 LQX201 LQX220 LQX240
Input format DC input (sink/source) | DC input (sink/source) | DC input (sink/source) | DC input (sink/source)
Number of inputs 16 inputs 16 inputs 16 inputs 16 inputs
Number of commons 8 common 8 common 8 common 8 common
Insulation method Photocoupler Photocoupler Photocoupler Photocoupler
Rated input voltage 12 to 24 VDC 12 to 24 VDC 48 VDC 100 VDC
Rated input current 3 A; I:lni: ((123‘ \\//1]?)%)) to 3 A; nnll': ((lzi \\/,I])D%)) to Approx. 10 mA Approx. 5 mA
Operating Minimum ON voltage (current) 10 VDC (2.7 mA) 10 VDC (2.7 mA) 40 VDC (8.3 mA) 85 VDC (3.8 mA)
voltage [ \aximum OFF voltage (current) 3 VDC (0.6 mA) 3 VDC (0.6 mA) 8 VDC (1.7 mA) 25 VDC (1.0 mA)
Input impedance Approx. 3.3 kQ Approx. 3.3 kQ Approx. 4.7 kQ Approx. 22 kQ
Response OFF—ON 10 ms or less 0.5 ms or less 15 ms or less 15 ms or less
time ON—OFF 10 ms or less 0.5 ms or less 25 ms or less 20 ms or less

Internal current dissipation

80 mA or less

80 mA or less 110 mA or less

110 mA or less

External wiring connection method

18-point terminal block

18-point terminal block

18-point terminal block

18-point terminal block

Operation indication LED indication LED indication LED indication LED indication
P (lit when ON) (lit when ON) (lit when ON) (lit when ON)
Mass 210 g 210 g 230 g 230 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount base S oz i qul
can-type analog input module Mountable

mount base
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2.1.2 Digital input module (Connector-type)

Type LQX300 | LQX310 LQX350 LQX360
Input format DC input (sink/source) DC input (sink/source)
Number of inputs 32 inputs 64 inputs
Number of commons 32 common 32 common
Insulation method Photocoupler Photocoupler
Rated input voltage 12 to 24 VDC 12 to 24 VDC

Rated input current

2.0 mA (12 VDC) to 4.1 mA (24 VDC)

2.0 mA (12 VDC) to 4.1 mA (24 VDC)

Operating Minimum ON voltage (current) 9 VDC (1.4 mA) 9 VDC (1.4 mA)
voltage | Maximum OFF voltage (current) 3 VDC (0.3 mA) 3 VDC (0.3 mA)
Input impedance Approx. 5.6 kQ Approx. 5.6 kQ
Response OFF—ON 10 ms or less 10 ms or less
time ON—OFF 10 ms or less 10 ms or less

Internal current dissipation

150 mA or less

170 mA or less

External wiring connection method

40-point connector 34-point connector

40-point connector 34-point connector

Operation indication

LED indication (lit when ON)
Switch-selected

LED indication (lit when ON)
Switch-selected

Mass 150 g 170 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount
base Scan-type analog input module Mountable

mount base
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2.1.3 Digital input module with built-in signal latches

Type LQX110 LQX151
Input format AC input AC input
Number of inputs 16 inputs 16 inputs
Number of commons 8 common 16 common
Insulation method Photocoupler Photocoupler
Rated input voltage 100 VAC 200 to 240 VAC (50/60 Hz)
Rated input current Approx. 5 mA gg gllﬁ 838 xﬁg: 28 gg
Operating Minimum ON voltage (current) 85 VAC (3.8 mA) 170 VAC (5.3 mA)
voltage | Maximum OFF voltage (current) 25 VAC (1.0 mA) 50 VAC (1.5 mA)
Input impedance Approx. 22 kQ gﬁggi %éz 1128 Egg gg
Minimum in[;l;;tl pu:(s)effwidth on 15 ms 15 ms
on 1>
OFF toff 50 ms + 3TRC(*) 50 ms + 3TRC(¥)
Internal current dissipation 110 mA or less 110 mA or less
External wiring connection method 18-point terminal block 18-point terminal block
Operation indication LED indication (lit when ON) | LED indication (lit when ON)
Mass 230 g 240 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount
base Scan-type analog input module Mountable
mount base
Type LQX210 LQX211 LQX250
Input format DC input (sink/source) DC input (sink/source) DC input (sink/source)
Number of inputs 16 inputs 16 inputs 16 inputs
Number of commons 8 common 8 common 8 common
Insulation method Photocoupler Photocoupler Photocoupler
Rated input voltage 24 VDC 24 VDC 100 VDC
Rated input current Approx. 10 mA Approx. 10 mA Approx. 5 mA
Operating Minimum ON voltage (current) 20 VDC (8.6 mA) 20 VDC (8.6 mA) 85 VAC (3.8 mA)
voltage | Naximum OFF voltage (current) 4 VDC (1.3 mA) 4 VDC (1.3 mA) 25 VAC (1.0 mA)
Input impedance Approx. 2.2 kQ Approx. 2.2 kQ Approx. 22 kQ
Minimum input pulse width on 15 ms 0.5 ms 15 ms
ton toff
oN =21
OFF toff 50 ms + 3TRC(*) 5 ms + 3TRC(¥) 50 ms + 3TRC(¥)
Internal current dissipation 110 mA or less 170 mA or less 110 mA or less
External wiring connection method 18-point terminal block 18-point terminal block 18-point terminal block
Operation indication LED indication (lit when ON) | LED indication (lit when ON) [ LED indication (lit when ON)
Mass 230 g 230 g 230 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount
base Scan-type analog input module Mountable
mount base
(*) TRC: Remote I/O transfer time
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2.1.4 Digital output module (Terminal block-type)

Type

LQY100

LQY140

Output format

Contact output

Contact output

Number of outputs

16 outputs (a-contacts x 16)

8 outputs (a-contacts x 16)

Number of commons 8 common None (All points: Independent)
Insulation method Relay Relay
et | 05ENAC svoc] 1| OREOVE Tievnc | 1005
Rated output current g.g/A/output 0.5 A/ 0.1 A/ 2.0 A/output 0.5A/ 0.1 A/
common output output 5 A/common output output
Response OFF—ON 15 ms or less 15 ms or less
time ON—OFF 15 ms or less 15 ms or less

Internal current dissipation

780 mA or less

400 mA or less

External wiring connection method

18-point terminal block

18-point terminal block

Operation indication

LED indication (lit when ON)

LED indication (lit when ON)

Mass 220 g 220 g
CPU unit mount base Mountable
Combining 1/O unit mount base Mountable
mount
base Scan-type analog input Mountable
module mount base
Type LQY150 LQY160

Output format

Contact output

Contact output

Number of outputs

8 outputs (b-contacts x 8)

6 outputs (a-contacts X 2, c-contacts x 4)

Number of commons

None (All points: Independent)

None (All points: Independent)

Insulation method Relay Relay
100 to 220 VAC, 100 to 110 100 to 220 VAC, 100 to
Rated output voltage 121024 vDe | ¥VPC 1 ype 121024 vDe | ¥VPC | 110 vpC
0.5 A/ 0.1 A/ 0.5 A/ 0.1 A/
Rated output current 2.0 A/output output output 2.0 A/output output output

Response OFF—ON

15 ms or less

15 ms or less

time ON—OFF

15 ms or less

15 ms or less

Internal current dissipation

800 mA or less

320 mA or less

External wiring connection method

18-point terminal block

18-point terminal block

Operation indication

LED indication (lit when b-contact is open)

LED indication (lit when ON)

module mount base

Mass 300 g 230 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount
base Scan-type analog input Mountable
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Type LQY170
Output format

Contact output

Number of outputs 6 outputs (a-contacts x 2, c-contacts x 4)

Number of commons None (All points: Independent)

Insulation method

Relay
Rated output voltage l(ig tt(()) 2210V\I/DACC,
Rated output current 2.0 A/output
Response OFF—ON 15 ms or less
time ON—OFF 15 ms or less

Internal current dissipation 320 mA or less

External wiring connection method 18-point terminal block

Operation indication LED indication (lit when ON)

Mass 250 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount
base Scan-type analog input Mountable
module mount base
Type LQY200

Output format Transistor output (sink)

Number of outputs 16 outputs

Number of commons 16 common

Insulation method

Photocoupler

Rated output voltage 12 to 24 VDC

Maximum output current 0.3 A/output

Response OFF—ON 0.2 ms or less
time ON—OFF 0.3 ms or less (resistive load)

Internal current dissipation

120 mA or less
External Voltage 10.2 t0 26.4 VDC
power Current (n: Number of 3.5mA xn (12 VDC)
supplies ON points) 7.0 mA x n (24 VDC)

External wiring connection method 18-point terminal block

Operation indication LED indication (lit when ON)

Mass 210 g
CPU unit mount base Mountable
Combining 1™y it mount base Mountable
mount
base Scan-type analog input Mountable
module mount base
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2.1.5 Digital output module (Connector-type)

Type LQY300 | LQY310 LQY350 LQY360
Output format Transistor output (sink) Transistor output (sink)
Number of outputs 32 outputs 64 outputs
Number of commons 32 common 32 common
Insulation method Photocoupler Photocoupler
Rated output voltage 12 to 24 VDC 12 to 24 VDC
Maximum output current 0.1 A/output, 1.6 A/common 0.1 A/output, 1.6 A/common
Response OFF—ON 2 ms or less 2 ms or less
time ON—OFF 2 ms or less 2 ms or less
Internal current dissipation 260 mA or less 400 mA or less
External Voltage 10.2 t0 26.4 VDC 10.2 t0 26.4 VDC
power Current (n: Number of 0.4 mA x n (12 VDC) 0.4 mA xn (12 VDC)
supplies ON points) 0.8 mA x n (24 VDC) 0.8 mA xn (24 VDC)
External wiring connection method 40-point connector | 34-point connector | 40-point connector | 34-point connector
Operation indication LED incsiic?tion (lit when ON) LED indic_ation (lit when ON)
witch-selected Switch-selected
Mass 150 g 170 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
Htl)(:slgt Scan-type analog input
module mountgbasz Mountable
2.1.6  Digital input module
Type | LQZ300
Input section Output section
Input format DC input (sink/source) Output format Transistor output (sink)
Number of inputs 32 inputs Number of outputs 32 outputs
Number of commons 32 common Number of commons 32 common
Insulation method Photocoupler Insulation method Photocoupler
Rated input voltage 12 to 24 VDC Rated output voltage 12 to 24 VDC
Rated input current 24t04.1 mA OFF—ON 2 ms or less
Operaiing Minimzlcrlrll rglr\llt )voltage 9 VDC (1.4 mA) Response time ONoOFF 5 ms or less
voltage | - Maximum OFF voliage 3 VDC (0.3 mA) Voltage 10.2 t0 26.4 VDC
(current)
Input impedance Approx. 5.6 kQ EXt;rlnallggwer Current
Response OFF—ON 10 ms or less PP (n: number of 8; m i E 842‘ xgg;
time ON—OFF 10 ms or less ON points)
Internal current dissipation 300 mA or less
External wiring connection method 40-point connector
Operation indication LED indication (Switch-selected)
Mass 170 g
CPU unit mount base Mountable
Corrnn(t)lilrriitng I/O unit mount base Mountable
base Scan-type analog input Mountable
module mount base
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2.1.7 Pulse counter module

Type LQC000
Mode (*) Mode 1 Mode 2
Counting range 0 to 16.383 counts (unsigned 14 bits) -8.192 to 8.191 counts (sign + 13 bits)
Number of input channels One channel
Insulation method Photocoupler
Single-phase input Up count
fI:rfrT;t Two-phase input Up/down count
Stop input Enable type Latch type
Input method No-voltage/voltage transistor type
Input frequency 20 kHz or less (duty ratio 50%)
Input Filter time constant Approx. 5 pus
Rated input voltage 12 to 24 VDC
Input voltage range 10.2 t0 26.4 VDC
Rated input current Approx. 7 mA (12 VDC), approx. 14 mA (24 VDC)
ON voltage/current 10 VDC or more/5.3 mA or more
OFF voltage/current 3 mADC or less/0.8 mA or less
Compare result output format Count value <, =, > compare value (coincident output is latch)
Rated output voltage 12 to 24 VDC
Output voltage range 10 to 28 VDC
Output
Maximum output current 03 A
Response time (ON < OFF delay) 1 ms or less
External power supply 10 to 28 VDC
Internal current dissipation 150 mA or less
External wiring connection method 18-point terminal block
Mass 220 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount base Scan-type analog input module M
mount base ountable

(*) The modes are set by opening or shorting terminal block connectors.
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2.1.8 Analog input module

Type LQA000 LQA100
Input method Voltage input Current input
Input range +5 VDC +10 VDC 1to5 VDC 4 t0 20 mA
RANGE switch setting 0 1 2 -
Mode 1: 4 words/4 channels (allocated to the XW area)
2: 1 word/4 channels (allocated to the EW area)
Number of input channels 4 channels | 4 channels
Insulation method Photocouplers (common to all four channels)
Maximum input voltage +15V | +15V | +12V -
Maximum input current - +25 mA
Number of A/D conversion bits 12 bits (sign + 11 bits) 12 bits (sign + 11 bits)
+2,000 digit/£5 V | £2,000 digit/+10 V | 2,000 digit/4 V 2,000 digit/16 mA

Conversion rate

(0 digit: 0 V)

(0 digit: 0 V)

(0 digit: 1 V)

(0 digit: 4 mA)

Amblentz';eorgp crature +8 digits or less +8 digits or less
Total accuracy Ambient temperature . .
0 to 55°C +20 digits or less +20 digits or less
Maximum MODE 1 5Sms+ TRC 5 ms + TRC
response time MODE 2 5 ms +4TRC 5 ms+4TRC
Attenuation factor 9.1 dB/60 Hz 9.1 dB/60 Hz
Input filter -
Time constant Approx. 5 ms Approx. 5 ms
Input Power ON 5 MQ or more 250 Q or more
impedance Power OFF 3 kQ or more 230 Q or more
Internal current Module REV A 500 mA or less 500 mA or less
dissipation Module REV B 580 mA or less 580 mA or less

External wiri

ng connection method

18-point terminal block

18-point terminal block

Mass

230 g

230 g

CPU unit mount base Mountable
Combining /O unit mount base Mountable
mount base Scan-type analog input Mountable
module mount base
Type LQA200 LQA201
Input method Resistance temperature detector Resistance temperature detector
[Pt100 Q (JPt100 Q)] [Pt100 Q (JPt100 Q)]
Input range -100 to 100°C | -200 to 350°C | -200 to 500°C [ -50 to 150°C | -200 to 100°C | -100 to 350°C
RANGE switch setting 0 1 2 0 1 2
Mode 1: 4 words/4 channels (allocated to the XW area)
2: 1 word/4 channels (allocated to the EW area)
Number of input channels 4 channels | 4 channels
Insulation method Photocouplers (common to all four channels)
Number of A/D conversion bits 12 bits (sign + 11 bits) 12 bits (sign + 11 bits)
Conversion rate +2,000 digit | +2,000 digit | +2,000 digit | +2,000 digit | +2,000 digit | +2,000 digit
/£100 mV(¥) | /4300 mV(*) | /4400 mV(*) | /£125 mV(¥*) | /2200 mV(¥) | /250 mV(¥)
Amblen;;eoréperature +20 digits or less +20 digits or less
Total accuracy Ambient temperature . .
0 t0 55°C +40 digits or less +40 digits or less
Maximum MODE 1 10 ms + TRC 10 ms + TRC
response time MODE 2 10 ms + 4TRC 10 ms + 4TRC
Attenuation factor 40 dB/60 Hz 40 dB/60 Hz
Input filter -
Time constant Approx. 0.3 s Approx. 0.3 s
Internal current Module REV A 500 mA or less 500 mA or less
dissipation Module REV B 580 mA or less 580 mA or less
External wiring connection method 18-point terminal block 18-point terminal block
Mass 240 g 240 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount base  ["Scan-type analog input Mountable
module mount base

(*) Bridge output voltage
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2 KINDS AND SPECIFICATIONS OF I/O MODULES

Type LQAO050/LQA055 LQA150/LQA155
Input method Voltage input Current input
Input range +5 VDC +10 VDC lto5V 4t0 20 mA
Number of input channels 8 channels 8 channels
Insulation method Photocouplers insulation (common to 8 channels) Photocouplers insulation
(common to 8 channels)
Maximum input voltage +14V -
Maximum input current - 24 mA
. . 12 bits (sign + 11 bits) or 12 bits (sign + 11 bits) or
Number of A/D conversion bits 14 bits (sign + 13 bits) 14 bits (sign + 13 bits)
+2,000 digit/£5 V | £2,000 digit/+10 V [ 2,000 digit/ 4 V . .
Conversion rate (+8000 digit/=5 V) | (8,000 digiv+10 V) | (8,000 digit/ 4 V) | 000 digit/16 mA (8000 digit/16 mA)
0 digit: 0 V 0 digit: 0 V 0 digit: 1 V gt
Ambient temperature +0.15%/Full scale +0.15%/ Full scale
Total 25°C (12 bit: 6 digit, 14 bit: 24 digit) (12 bit: 6 digit, 14 bit: 24 digit)
aceuracy | Ambient temperature +0.4%/Full scale +0.4%/Full scale
0 to 55°C (12 bit: 16 digit, 14 bit: 64 digit) (12 bit: 16 digit, 14 bit: 64 digit)
MODE 1 5.12 ms + TRC (remote I/O transfer) 5.12 ms + TRC (remote I/O transfer)
5.12ms + RC (J.NET transfer) 5.12ms + RC (J.NET transfer)
. MODE 2 5.12 ms + 8 TRC (remote I/O transfer) 5.12 ms + 8 TRC (remote I/O transfer)
Maximum 5.12ms + RC (J.NET transfer) 5.12ms + RC (J.NET transfer)
response
time 5.12 ms + TRC (remote I/O transfer) 5.12 ms + TRC (remote I/O transfer)
MODE 3
5.12ms + RC (J.NET transfer) 5.12ms + RC (J.NET transfer)
MODE 4 5.12 ms +4 TRC (remote I/O transfer) 5.12 ms +4 TRC (remote I/O transfer)
5.12ms + RC (J.NET transfer) 5.12ms + RC (J.NET transfer)
Attenuation factor 8.9 dB/60 Hz 8.9 dB/60 Hz
Input filter
Time constant 4.8 ms 4.8 ms
Input Power ON 5 MQ or more 250 Q or more
impedance Power OFF 4.8 kQ or more 237 Q or more
Internal current dissipation 550 mA or less 550 mA or less
External wiring connection method 18- point terminal block connector (screw: M3) 18- point termmal‘block connector
(screw: M3)
Mass 170 g 170 g
CPU unit mount base Mountable Mountable
Combining | I/O unit mount base Mountable Mountable
mount
base Scan-type analog
input module mount Mountable Mountable
base

CAUTION

For the LQAO50 and LQA150, the SC* side is commonly used in the module.
For the LQAO055 and LQA155, the SC* side is not commonly used in the module.
Therefore, be sure to use Class D grounding on the external unit side.
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2 KINDS AND SPECIFICATIONS OF I/O MODULES

2.1.9 Analog output module

Type LQA500 LQA600
Output method Voltage output Current output
Output range +5 VDC +10 VDC 1to5 VDC 4 t0 20 mA
RANGE switch setting 0 1 2 -
Mode 1: 4 words/4 channels (allocated to the YW area)

Number of output channels

2: 1 word/4 channels (allocated to the EW area)

1: 4 words/4 channels (allocated to the YW area)
2: 1 word/4 channels (allocated to the EW area)

Insulation method

4 channels

4 channels

Photocouplers (common to all four channels) Photocouplers (common to all four channels)
Load resistance 2 kQ or more 600 Q or less
Number of D/A conversion bits 12 bits (sign + 11 bits) (uﬁizrifes d) 12 bits (unsigned)
+5V/ +10 V/ .. ..
Conversion rate £2,000 digit | 2,000 digit 4(}’6300031‘1}%“ 16( a0 dig%“
(0 V:0digit) | (0V:o0 digit) -vdig o dig
Ambientzteomp crature +20mV orless | £40 mV orless | £10 mV or less +0.04 mA or less
Total 5°C
accurac i
Y Amblgnttotesr;lgérature +50 mV or less | £100 mV or less | £25 mV or less +0.1 mA or less
Maximum OFF—ON 4 ms+ TRC 4 ms + TRC
response time ON—OFF 4 ms + 4TRC 4 ms +4TRC
Internal current Module REV A 500 mA or less 500 mA or less
dissipation Module REV B 530 mA or less 530 mA or less
External wiring connection method 18-point terminal block 18-point terminal block
Mass 240 g 240 g
CPU unit mount base Mountable
Combining /O unit mount base Mountable
mount base -
Scan-type analog input Mountable
module mount base
Type LQA610
Output method Current output
Output range 0 to 20 mA
RANGE switch setting

Mode

1: 4 words/4 channels (allocated to the YW area)
2: 1 word/4 channels (allocated to the EW area)

Number of output channels

Insulation method

4 channels

Photocouplers (common to all four channels)

Load resistance

600 Q or less

Number of D/A conversion bits

12 bits (unsigned)

Conversion rate

20 mA/4,000 digit

(0 mA: 0 digit)
ot Ambient temperature £0.04 mA or less
accuracy Ambi%nttott;r;lgcerature £0.1 mA or less
Maximum OFF—ON 4 ms + TRC
response time ON—OFF 4 ms + 4TRC
Internal current Module REV A 500 mA or less
dissipation Module REV B 530 mA or less
External wiring connection method 18-point terminal block
Mass 240 g
CPU unit mount base Mountable
Combining I/O unit mount base Mountable
mount base Scan-type analog input Mountable
module mount base

2-11



2 KINDS AND SPECIFICATIONS OF I/O MODULES

2.1.10 Scan-type separately insulated analog input module

Type LQA301 (A/D conversion module), LQA310 (scanner module)
Input method Voltage input
Input range (E) +5 VDC
Maximum input voltage (E) +15 VDC
Maximum number of input channels 28 channels
Insulation method

Channel-to-channel allowable voltage (ECM)

Photo MOS relay, flying capacitor type

Number of A/D conversion bits

+500 VDC

12 bits (sign + 11 bits)
Conversion rate +2,000 digit/£5 V (0 digit: 0 V)
Total Ambient temperature 25°C +8 digits or less
accuracy Ambient temperature 0 to 55°C +12 digits or less
Maximum response time (20 ms x Number of scanner modules) + 4TRC
Input filter Attenuation factor: 35 dB/60 Hz, time constant: approx. 150 ms
Input Power ON 1 MQ or more
impedance Power OFF 1 MQ or more
Internal current dissipation LQA301: 500 mA or less, LQA310: 100 mA or less
Dielectric voltage 500 VDC, 1 minute (between external terminals in a batch and ground)
External wiring connection method 18-point terminal block
Mass LQA301: 170 g, LQA310:220 g
CPU unit mount base Not mountable
gg?rﬂigggi /O unit mount base Not mountable
Scan-type analog input module mount base Mountable

2.1.11 Scan-type commonly insulated analog input module

Type LQAS800 (A/D conversion module), LQA810 (scanner module)
Input method Voltage input
Input range (E) +5 VDC
Maximum input voltage (E) +15 VDC
Maximum number of input channels 28 channels
Insulation method
Ch

annel-to-channel allowable voltage (ECM)

Photocouplers (common to all channels)

Number of A/D conversion bits

+60 VDC

12 bits (sign + 11 bits)
Conversion rate +2,000 digit/£5 V (0 digit: 0 V)
Total Ambient temperature 25°C +8 digits or less
accuracy Ambient temperature 0 to 55°C +12 digits or less
. . Remote I/O transfer: (20 ms x Number of scanner modules) + 4TRC
Maximum response time
J.NET transfer: (20 ms x Number of scanner modules) + RC
Input filter Attenuation factor: 14 dB/60 Hz, time constant: approx. 10 ms
Input Power ON 5 MQ or more
impedance Power OFF 5 MQ or more
Internal current dissipation LQAS800: 500 mA or less, LQA810: 100 mA or less
Dielectric voltage
External wiring connection method

1500 VAC, 1 minute (between external terminals in a batch and ground)

Mass

18-point terminal block

CPU unit mount base

LQAS800: 170 g, LQA810: 220 g

Combining
mount base

I/O unit mount base

Not mountable

Scan-type analog input module mount base

Not mountable

Mountable
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2 KINDS AND SPECIFICATIONS OF I/O MODULES

2.2

Mounting Design

Before installing I/O modules in the CPU or I/O mounting base, make sure that the sum total of
their current dissipations does not exceed the rating for the power supply module. Table 2-1
gives the current dissipation of each type of module, and Figure 2-1 shows the maximum output
current rating of the power supply module. Table 2-2 indicates the maximum number of
modules that can be mounted for operation at room temperature. Depending on the
combination of modules that are mounted, free slots may have to be made available. For more

information, see Section 4.1, “Mounting I/O Modules.”

Table 2-1 Module Current Dissipation Values

(1/2)

Description Type Current dissipation
CPU module LQP*** 1,500 mA or less
Station module LQS000 150 mA or less
LQS020 700 mA or less
Digital input module LQX110 110 mA or less
LQX130 70 mA or less
LQX150 110 mA or less
LQX151 110 mA or less
LQX200 80 mA or less
LQX201 80 mA or less
LQX210 110 mA or less
LQX211 170 mA or less
LQX220 110 mA or less
LQX240 110 mA or less
LQX250 110 mA or less
LQX300 150 mA or less
LQX310 150 mA or less
LQX350 170 mA or less
LQX360 170 mA or less
Digital output module LQY100 780 mA or less
LQY140 400 mA or less
LQY150 800 mA or less
LQY160 320 mA or less
LQY170 320 mA or less
LQY200 120 mA or less
LQY300 260 mA or less
LQY310 260 mA or less
LQY350 400 mA or less
LQY360 400 mA or less
Digital /O module LQZ300 300 mA or less
Pulse counter module LQC000 150 mA or less
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2 KINDS AND SPECIFICATIONS OF I/O MODULES

(2/2)
Description Type Current dissipation
Analog input module Module REV A 500 mA or less
LQA000
Module REV B or later 580 mA or less
LQAO050 550 mA or less
LQAO55 550 mA or less
Module REV A 500 mA or less
LQA100
Module REV B or later 580 mA or less
LQA150 550 mA or less
LQAI155 550 mA or less
Module REV A 500 mA or less
LQA200
Module REV B or later 580 mA or less
Module REV A 500 mA or less
LQA201
Module REV B or later 580 mA or less
Analog output module Module REV A 500 mA or less
LQAS500
Module REV B or later 530 mA or less
Module REV A 500 mA or less
LQA600
Module REV B or later 530 mA or less
Module REV A 500 mA or less
LQA610
Module REV B or later 530 mA or less
Scan-type separately insulated | A/D conversion module LQA301 500 mA or less
analog input module Scanner module LQA310 100 mA or less
Scan-type commonly insulated | A/D conversion module LQA800 500 mA or less
analog input module Scanner module LQAS810 100 mA or less
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2 KINDS AND SPECIFICATIONS OF I/O MODULES

Output current (A)

When using LQV000, LQV100, or LQV020, perform output current derating for the ambient
temperature. For LQV200, derating is not required.

8.0

7.0

6.0

5.0

4.0

3.0

20

10

The maximum output current is
7.0 A at an ambirnt temperrature of
48°C or below.

LQV000, LQV100, LQV020

(Derating isrequired.)

LQV200

| (Derating is not required.)

The maximun output current
is5.85 A at an ambient
temperature of 55°C

0 10 20 30 40 50
Ambient temperature (*C)

60

Figure 2-1 Power Supply Module Maximum Output Current Ratings

CAUTION

Heat dissipation could cause fires or unit failures to occur. When the ambient
temperature of a unit using LQV000, LQV100, or LQV020 exceeds 48°C, limit
the maximum output current of the power supply module. The maximum output
current falls to 5.85 A at 55°C. Allowing for the environment in which the unit is
installed, either install a cooling fan on the enclosure or limit the number of
modules that are mounted.
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2 KINDS AND SPECIFICATIONS OF I/O MODULES
|

Table 2-2 Maximum Number of Modules that Mountable in Mount Base

(1/2)

Description

Type

Maximum number
of modules that
mountable in the
CPU unit mount
base

Maximum number
of modules that
mountable in the
CPU 1/O unit
mount base

Maximum number
of modules that
mountable in the
scan-type analog
input module
mount base

Digital input module

LQX110

8

LQX130

LQX150

LQXI151

LQX200

LQX201

LQX210

LQX211

LQX220

LQX240

LQX250

LQX300

LQX310

LQX350

LQX360

Digital output module

LQY100

LQY140

LQY150

LQY160

LQY170

LQY200

LQY300

LQY310

LQY350

LQY360

Digital I/O module

LQZ300

Pulse counter module

LQC000

|| ||| ||| AN]|O Q|| 0|0 |0]|]O]|]O0]|]0|X|XX|O]|]O]|]O]O]|X]|

0 | 0 |0 | OO0 | OO | OO | OO0 | OO | OO |CO|CO|CO|CO |0 |00 |CO|CO |00 |0CO|CO |00 |00 |CO |00 |0 | OO

0 | OO | OO | OO | OO | OO |OCO | OO |CO | OO |OCO | OO |OCO|OCO|CO | OO |CO | OCO|OCO|OCO|CO|OCO|0CO |00 | OO | OO
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2 KINDS AND SPECIFICATIONS OF I/O MODULES
|

(2/2)
Maximum number Maximum number Moa? ;rggrlﬁgug::ter
of modules that of modules that mountable in the
Description Type mountable in the mountable in the scan-tvpe analo
CPU unit mount CPU V/O unit in u}t,pmo dule &
base mount base P
mount base

LQA000 8 8 8

LQA050 8 8 8

LQAO055 8 8 8

LQA100 8 8 8

Analog input module

LQAI150 8 8 8

LQAI1S55 8 8 8

LQA200 8 8 8

LQA201 8 8 8

LQAS500 8 8 8

Analog output module LQA600 8 8 8

LQA610 8 8 8

Scan-type separately A/D conversion module LQA301 Not mountable Not mountable 1
insulated analog input

module Scanner module LQA310 Not mountable Not mountable 7

Scan-type commonly A/D conversion module LQAS800 Not mountable Not mountable 1
insulated analog input

module Scanner module LQAS810 Not mountable Not mountable 7
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2 KINDS AND SPECIFICATIONS OF I/O MODULES

2.3 Mount Base
Power supply modules, CPU modules (or station modules), and I/O modules are fixed in
mounting base. Mount base is broadly grouped into three types: CPU unit mount base, I/O
unit mount base, and scan-type analog input module mount base.
2.3.1 CPU unit mount base
Name Type Required modules Optional modules
Two-slot mount base HSC-1020 | » Power supply module * Option modules
* CPU module * I/O modules (except for the
Four-slot mount base HSC-1040 LQA3** and(LQA%**)
Eight-slot mount base HSC-1080
2.3.2 /O unit mount base
Name Type Required modules Optional modules
Two-slot mount base HSC-1021 | ¢ Power supply module I/O modules (except for the
* Remote I/O station module, LQA3** and LQA8**)
Four-slot mount base HSC-1041 J.STATION, or D.Station
Eight-slot mount base HSC-1081 module

2.3.3 Scan-type analog input module mount base

Name

Type

Required modules

Optional modules

Eight-slot mount base

HSC-1281

* Power supply module
* Remote I/O station module or
J.STATION module (*)

All types of I/O modules

(*) Be sure to install a remote I/O module when using an LQA301 or LQA310. These modules won’t run on a

J.STATION module.




2 KINDS AND SPECIFICATIONS OF I/O MODULES
|

2.4 Combining I/O Modules with a CPU or Station Module
I/O modules are used in combination with a CPU or remote 1/O station module, J.STATION
module, or D.Station module. Table 2-3 lists the supported combinations of I/O modules with
these modules.

Table 2-3  Supported Combinations of /O Modules with CPU and Station Modules

V: Combinable nc: Not combinable

Module type CPU module Remote I/O station module J.STATION module D.Station module
LQX110 v \/ v \/
LQX130 v N v N
LQX150 v \/ v \/
LQX151 v N v N
LQX200 v \/ v \/
LQX201 v N v N
LQX210 v \/ v \/
LQX211 v N v N
LQX220 v \/ v \/
LQX240 v N v N
LQX250 v \/ v \/
LQX300 v N v N
LQX310 v \/ v \/
LQX350 v N v N
LQX360 v \/ v \/
LQY100 v N v N
LQY140 v \/ v \/
LQY150 v N v N
LQY160 v \/ v \/
LQY170 v N v N
LQY200 v \/ v \/
LQY300 v N v N
LQY310 v \/ v \/
LQY350 v N v N
LQY360 v \/ v \/
LQZ300 v N v N
LQC000 N \ N \
LQA000 v N v N
LQA050 v \/ v \/
LQA055 v N v N
LQA100 v \/ v \/
LQA150 v N v N
LQAI155 v \/ v \/
LQA200 v N v N
LQA201 v \/ v \/
LQA500 v N v N
LQA600 v \/ v \/
LQA610 v N v N
LQA301 nc \ nc nc
LQA310 nc N nc nc
LQAS800 nc \/ v nc
LQA810 nc N v nc
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3 INDIVIDUAL SPECIFICATIONS
|

3.1 LQX110 (Built-in signal latches, 100 VAC, 16 points)

Table 3-1

LQX110 Specifications

Item

Specification

Number of inputs

16 inputs

Insulation method

Photocoupler insulation

Rated input voltage

100 to 110 VAC, 50/60 Hz

Rated input current

Approx. 5 mA

Input voltage range

8510 121 VAC

ON voltage/current

85 VAC or more/3.8 mA or more

OFF voltage/current

25 VAC or less/1.0 mA or less

Input impedance

Approx. 22 kQ

Minimum input pulse
width ton 15 ms or more
ton toff
on |1 -
+
OFF toff 50 ms+3TRC (*)
Signal latch priority Input signal preferred (See Subsection 4.3.2.)

Latch reset method

Turn on the Y coil of the address to reset.

Internal current dissipation

110 mA or less

Number of commons

8 inputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external terminals
in a batch and ground)

Connection method

18-point terminal block connector (screw: M3)

External | Compatible wire

0.3 to 1.25 mm?

wiring Tightening torque

Approx. 6 to 8 N-m

Allowable wiring length

200 m

Operation indication

LED indication (lit when ON); color: green

Mass

230 ¢g

(*) TRC: Remote I/O transfer time

LQX110

INPUT

100 VAC, LATCH
1
2
1 6 B4
3] A4
L] B
8 A5
—1 € B6
ol
| B7
Al a7
—E B8
B A8
—1 F B9
1 a9
Figure 3-1 LQX110 Appearance

Contact

Input indication LED

el

il

Latch
circuit

Latch
circuit

JINOIID [01UO0))

Figure 3-2 LQX110 Circuit

3-2



3 INDIVIDUAL SPECIFICATIONS

3.2 LQX130 (100 VAC, 16 points)

Table 3-2 LQX130 Specifications LQX130 D.INPUT
Item Specification
Number of inputs 16 inputs
Insulation method Photocoupler insulation 100-120 VAC
Rated input voltage 100 to 120 VAC, 50/60 Hz
Rated input current 7.0 mA (100 VAC, 50 Hz), 8.3 mA (100 VAC, 60 Hz) co
Input voltage range 85 to 132 VAC (50/60 Hz + 5%) T_ B1
Rush current 400 mA or less, 0.2 ms or less (132 VAC)(*) || 4 AT
ON voltage/current 80 VAC or more/5.5 mA or more 1 B2
OFF voltage/current 25 VAC or less/1.7 mA or less —] 5 A2 B3
Input impedance Approx. 14.5 kQ (50 Hz), Approx. 12 kQ (60 Hz) 2 [— A3
. OFF—ON 15 ms or less — 6 B4
Response time 3
ON—OFF 25 ms or less . A4
Internal current dissipation 70 mA or less ?l‘: BS
Number of commons 8 inputs/common 1 c AS
1,500 VAC, 1 mi b 1 inals i 9 20
Dielectric voltage 5 , 1 minute (between external terminals in a A6
batch and ground) —] D B7
Connection method 18-point terminal block connector (screw: M3) A— A7
External Compatible wire 0.3 to 1.25 mm? —1 E B8
wiring Tightening torque Approx. 6 to 8 N-m B ? A8
Allowable wiring length [ 200 m o1 B9
Operation indication LED indication (lit when ON); color: green - A9
Mass 210 g
(*) If a reed relay is used as an input contact, the rush current through the module could cause the .
contact to fuse. To avoid this, use a reed relay with an adequately large switching capacity. Flgure 3-3 LQX1 30
Appearance
» pp
Input indication LED r@_‘f’
Contact
0 O
O O A
Q
=
3
Fuse =
0 o g
! =
O O
100 to 120 VAC

Figure 3-4 LQX130 Circuit

/I\ CAUTION

® Use the input voltage within the voltage rating. Applying voltage past this
rating could cause the module to smoke or ignite.

® Separate the power supply system of the module from equipment that is likely
to generate high-frequency noises, such as an inverter.
Applying high-frequency noise input could cause the internal parts of the
module to smoke or ignite under heat even if the module is used within the
rated voltage.




3 INDIVIDUAL SPECIFICATIONS

3.3 LQX150 (200 to 240 VAC inputs, 16 points)

Table 3-3 LQX150 Specifications LQX150 D"EPUT
D
Item Specification E
Number of inputs 16 inputs -
Insulation method Photocoupler insulation
Rated input voltage 200 to 240 VAC, 50/60 Hz
Rated input current 7.5 mA (240 VAC, 50 Hz), 9.0 mA (240 VAC, 60 Hz) ]
Input voltage range 170 to 264 VAC (50/60 Hz + 5%) o [USED oy =X
ON voltage/current 170 VAC or more/5.3 mA or more (50 Hz) 1_ 4 B2
OFF voltage/current 50 VAC or less/1.5 mA or less (50 Hz ) I A2
Input impedance Approx. 31.9 kQ (50 Hz), Approx. 26.6 kQ (60 Hz) 2 i A3 B3
R OFF—ON 15 ms or less — 6
Response time 3 B4
ON—OFF 25 ms or less Al
Internal current dissipation 110 mA or less ?L B5
Number of commons 16 inputs/common — c A 6
Diclectric voltage iégggd\;g)c, 1 minute (between the primary and the i? A6 :7
Connection method 18-point terminal block connector (screw: M3) i_ A7
External | Compatible wire 0.5 to 2.0 mm? B i B8
wiring Tightening torque Approx. 6 to 8 N-m —/ F a
Allowable wiring length | 200 m or less ﬂ_ “BQ
Operation indication LED indication (lit when ON); color: green
Mass 240 g

Figure 3-5 LQXI150
Appearance

Input
- indication
LED

A110

8 a
Q
=

=
\ S
B9 |F
O O ——— g
(e}
=8
W% . I
~—

Figure 3-6 LQX150 Circuit

/I\ CAUTION

® Use the input voltage within the voltage rating. Applying voltage past this
rating could cause the module to smoke or ignite.

® Separate the power supply system of the module from equipment that is likely
to generate high-frequency noises, such as an inverter.
Applying high-frequency noise input could cause the internal parts of the
module to smoke or ignite under heat even if the module is used within the
rated voltage.
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3.4 LQX151 (Built-in signal latches, 200 to 240 VAC inputs, 16 points)
Table 3-4 LQXI151 Specifications

- - LQX151 D.INPUT
Item Specification

Number of inputs 16 inputs
Insulation method Photocoupler insulation
Rated input voltage 200 to 240 VAC, 50/60 Hz
Rated input current 7.5 mA (240 VAC, 50 Hz), 9.0 mA (240 VAC, 60 Hz)
Input voltage range 170 to 264 VAC (50/60 Hz + 5%)
ON voltage/current 170 VAC or more/5.3 mA or more (50 Hz) 0
OFF voltage/current 50 VAC or less/1.5 mA or less (50 Hz) — 4
Input impedance Approx. 31.9 kQ (50 Hz), Approx. 26.6 kQ (60 Hz) ;_
xildntlﬁnum 1::)[;1 ut It):)]tl.ts.e ton 15 ms or more i_: A3 23
ON _ <=2 S aa =
OFF toff 50 ms+3TRC (*) — 5 55
Internal current dissipation 110 mA or less i_(} AS
Number of commons 16 inputs/common i_ A6 =
Dielectric voltage 2,000 VAC, 1 minute (between the primary and the secondary) A _D A7 B7

Connection method 18-point terminal block connector (screw: M3) ?_E B8
External | Compatible wire 0.5 t0 2.0 mm? — A8
wiring Tightening torque Approx. 6 to 8 N-m COME— A9 B2

Allowable wiring length | 200 m or less _ ‘
Operation indication LED indication (lit when ON); color: green
Mass 240 g

Figure 3-7 LQX151

(*) TRC: Remote I/O transfer time

Appearance
) énpu,l
1]
4— mn i(gl])]ﬂl’l
A110
O O
2 Q
=]
2
S
— B9 |F Z a.
O O — 3
£,
—{ZF@%HT—*AQ L
——

Figure 3-8 LQX151 Circuit

/I\ CAUTION

® Use the input voltage within the voltage rating. Applying voltage past this
rating could cause the module to smoke or ignite.

® Separate the power supply system of the module from equipment that is likely
to generate high-frequency noises, such as an inverter.
Applying high-frequency noise input could cause the internal parts of the
module to smoke or ignite under heat even if the module is used within the
rated voltage.
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3.5 LQX200, LQX201 (12 to 24 VDC, 16 points)

Table 3-5 LQX200 and LQX201 Specifications

LQX200 INPUT

Item Specification
Module type LQX200 | LQX201
Number of inputs 16 inputs
Insulation method Photocoupler insulation
Rated input voltage 12 to 24 VDC
Rated input current 7.0 mA (24 VDC), 3.4 mA (12 VDC) L_1co
Input voltage range 10 to0 26.4 VDC 0 A1 B
ON voltage/current 10 VDC or more/2.7 mA or more —1 4 B2
1
OFF voltage/current 3 VDC or less/0.6 mA or less | 5 A2
Input impedance Approx. 3.3 kQ 2 | B3
A3
OFF—ON 10 ms or less 0.5 ms or less —1 6 B4
Response time 3
ON—OFF 10 ms or less 0.5 ms or less Ad
o 1
Internal current dissipation 80 mA or less 8 B5
- A5
Number of commons 8 inputs/common L1 ¢ B6
Diclectric voltage 1,500 VAC, 1 minute (between external terminals in 9 |— A6
a batch and ground) 1 D B7
Connection method 18-point terminal block connector (screw: M3) Al—| a7
External | Compatible wire 0.3 to 1.25 mm? 5 i B8
wiring Tightening torque Approx. 6 to 8 N*m I = A8
B9
Allowable wiring length [ 200 m c1 P A9
Operation indication LED indication (lit when ON); color: green —
Mass 210 g
Figure 3-9 LQX200 and
LQX201 Appearance
- Input indication LED l—éﬁ
Contact Allo
—O. O A
) s
N B517
0 O a
v | B1lCo S
I =
Fuse 2 2
P A5 18 e.
—0 O A\ 5
! { £
_— B9 |F
O O
| A9lct
[
12 t0 24 VDC

(Note 1) The diagram shown above applies to both the LQX200 and the LQX201.
(Note 2) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-10 LQX200 and LQX201 Circuit
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3.6 LQX210, LQX211 (Built-in signal latches, 24 VDC, 16 points)

Table 3-6 LQX210 and LQX211 Specifications

Item

Specification

Module type

LQX210 | LOX211

Number of inputs

16 inputs

Insulation method

Photocoupler insulation

Rated input voltage

24 VDC

Rated input current

Approx. 10 mA

Input voltage range

20 to0 26.4 VDC

ON voltage/current

20 VDC or more/8.6 mA or more

OFF voltage/current

4 VDC or less/1.3 mA or less

Input impedance

Approx. 2.2 kQ

Minimum input pulse

width ton 15 ms or more 0.5 ms or more
ton toff
ON A ad
OFF toff 50 ms+3TRC (*) 5 ms+3TRC (¥)
Signal latch priority Input signal preferred (See Subsection 4.3.2.)

Latch reset method

Turn on the Y coil of the address to reset.

Internal current dissipation

110 mA or less 170 mA or less

Number of commons

8 inputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external terminals
in a batch and ground)

Connection method

18-point terminal block connector (screw: M3)

External

Compatible wire

0.3 to 1.25 mm?

wiring

Tightening torque

Approx. 6 to 8 N-m

Allowable wiring length

200 m

Operation indication

LED indication (lit when ON); color: green

Mass

230 g

(*) TRC: Remote I/O transfer time

INPUT

LQX210

24 VDC, LATCH

L_1co o
0 ]

[, LA
e B2
5 A2
2] B3
| © B4

(31| a4

L7 B5
5 A5
—1 € B6
91 as
— P B7
A a7

E B8
BI—| as
— F B9
Cl— Ao

Figure 3-11 LQX210 and

LQX211 Appearance

- Input indication LED @M
Contact aAtlo
O O s s WA 7
2 B5|7 Latch
O O circuit A
| B11Co 1| g
[ 3
Fuse 2 _
— AS |8 c.
ON©; W H &
) At 4
BO|F Latch
O O circuit
| A9l ct
[ H
12t0 24 VDC
—-—

(Note 1) The diagram shown above applies to both the LQX210 and the LQX211.
(Note 2) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-12 LQX210 and LQX211 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

3.7 LQX220 (48 VDC, 16 points)

Table 3-7 LQX220 Specifications LQX220 D.NPUT
0

Item Specification ;
Number of inputs 16 inputs 3
Insulation method Photocoupler insulation
Rated input voltage 48 VDC
Rated input current Approx. 10 mA (48 VDC)
Input voltage range 48 VDC + 10%/-15%
ON voltage/current 40 VDC or more/8.3 mA or more
OFF voltage/current 8 VDC or less/1.7 mA or less
Input impedance Approx. 4.7 kQ

OFF—ON 15 ms or less
Response time
ON—OFF 25 ms or less
Internal current dissipation 110 mA or less
Number of commons 8 inputs/common
Diclectric voltage 1,500 VAC, 1 minute (between external terminals in
a batch and ground)
Connection method 18-point terminal block connector (screw: M3)
External | Compatible wire 0.3 to 1.25 mm?
wiring Tightening torque Approx. 6 to 8 N*m
Allowable wiring length 200 m

Operation indication LED indication (lit when ON); color: green
Mass 230 g

Figure 3-13 LQX220
Appearance

- Input indication LED @M
Contact atlo
—O O s S 3l
2 B517
O O @)
| B11CO g
F [ C
use =
— A5 18 2 g
—O O s A g
3 B9 |F -
O O
| Avlct
[
48 VDC
———

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-14 LQX220 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

3.8 LQX240 (100 VDC, 16 points)

Table 3-8 LQX240 Specifications

LQX240 D.INPUT

Item Specification
Number of inputs 16 inputs
Insulation method Photocoupler insulation
Rated input voltage 100 VDC
Rated input current Approx. 5 mA
Input voltage range 85to 121 VDC T 2 B1
ON voltage/current 85 VDC or more/3.8 mA or more L 14 Al
OFF voltage/current 25 VDC or less/1.0 mA or less 11— A2 B2
Input impedance Approx. 22 kQ ? i B3
Response fime OFF—ON 15 ms or less N IS A3 "
ON—OFF 20 ms or less 3 A
Internal current dissipation 110 mA or less — ll B5
Number of commons 8 inputs/common 8 A5
Diclectric voltage 1,500 VAC, 1 minute (between external terminals in : i B6
a batch and ground) | A6
Connection method 18-point terminal block connector (screw: M3) A A7 B7
E).(t'ernal Compatible wire 0.3 to 1.25 mm? E B8
wiring Tightening torque Approx. 6 to 8 N*m Bl as
Allowable wiring length | 200 m mi B9
Operation indication LED indication (lit when ON); color: green i s
Mass 230 g

Figure 3-15 LQX240 Appearance

- Input indication LED @M
Contact aAtlo
ON©; S s A
2 B517
O O A
| B11CO g
[ g
Fuse 2 -
A58 <8
ON©; W S
N { £
B9 |F
O O
| A9l ct
[
100 VDC

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-16 LQX240 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

3.9 LQX250 (Built-in signal latches, 100 VDC, 16 points)

Table 3-9 LQX250 Specifications

Item Specification LQX250 D.INPUT
Number of inputs 16 inputs
Insulation method Photocoupler insulation
Rated input voltage 100 VDC
Rated input current Approx. 5 mA 100 VDC, LATCH
Input voltage range 85t0 110 VDC
ON voltage/current 85 VDC or more/3.8 mA or more L_1co
OFF voltage/current 25 VDC or less/1.0 mA or less 0 — A B1
Input impedance Approx. 22 kQ — 4 B2
Minimum input pulse T A2
width ton 15 ms or more —1 5
ton toff ) B3
ON o e S A3
OFF toff 50 ms + 3TRC (*) B4
ST | as
Signal latch priority Input signal preferred (See Subsection 4.3.2.) — ll B5
Latch reset method Turn on the Y coil of the address to reset. 8 o A5
Internal current dissipation 110 mA or less 9 |— B6
Number of commons 8 inputs/common 1 D A6 B7
Diclectric voltage },500 VAC, 1 minute (between external terminals Al—1 a7
in a batch and ground) E B8
Connection method 18-point terminal block connector (screw: M3) B |— A8
External | Compatible wire 0.3 to 1.25 mm? C_'Ii B9
wiring Tightening torque Approx. 6 to 8 N-m | A9
Allowable wiring length 200 m
Operation indication LED indication (lit when ON); color: green .
Figure 3-17 LQX250
Mass 230 g

Appearance
(*) TRC: Remote I/O transfer time pp

—~— Input indication LED @M
Contact atlo
() O s S AVVA [~
0730 B cirent
Q
| B1]CO g
! N =
Fuse 2 =X
_ A58 Q.
SN, s A H 2
=1
2 B9|F Latch «
O O circuit
| Aglct
[ H
100 VDC

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-18 LQX250 Circuit
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3 INDIVIDUAL SPECIFICATIONS

3.10 LQX300 (12 to 24 VDC, 32 points)

Table 3-10

LQX300 Specifications

Item

Specification

Number of inputs

32 inputs

Insulation method

Photocoupler insulation

Rated input voltage

12 to 24 VDC

Rated input current

4.1 mA (24 VDC), 2 mA (12 VDC)

Limitation on the number of
simultaneous ONs

None

Input voltage range

10.2 t0 26.4 VDC

ON voltage/current

9 VDC or more/1.4 mA or more

OFF voltage/current

3 VDC or less/0.3 mA or less

LQX300 D.INPUT

Input indication LED
selector switch

To display input data on the LED,
set the switch as specified in the

==00-0F
SWIE] S 70-4F

Input impedance

Approx. 5.6 kQ

OFF—ON

10 ms or less

Response time
ON—OFF

10 ms or less

Internal current dissipation

150 mA or less

Number of commons

32 inputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external
terminals in a batch and ground)

Connection
External | method

40-point connector (Model FCN36
manufactured by Fujitsu Devices Inc.)

wiring

Compatible wire

200 m or less

Operation indication

LED indication (lit when ON); color: green
Selection indication by SW1

CN1 table below.
Switch setting [Display data (*)
Left side X000 to O0F
Right side X010 to OIF
(*) A starting address of X000 is
assumed.

o) A Ee)

Mass 150 g
Input indication LED .* Input indication
- F®T LED selector
Contact switch
—O O—| o 0
g —O— swi
=
e 16
e
P [}
+—0 O— g
CN1B2 1 COM
Fuse s
‘Z—{ CNIB1& COM
-
12 to 24 VDC

Figure 3-19 LQX300 Appearance

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-20 LQX300 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

B Pin configuration

I

0

2
|
|
|
|
|
|
|
|
|

Al

\

Module front view

B Address assignments (assuming a starting address of X000)

Table 3-11 LQX300 Address Assignments

Pin No. Address Pin No. Address Pin No. Address Pin No. Address
CNI1B20 X000 CNI1BI10 X00A CNI1A20 X010 CNI1A10 X01A

CN1B19 X001 CNI1B9 X00B CN1A19 X011 CNIA9 X01B
CN1B18 X002 CN1B8 X00C CN1A18 X012 CNIAS X01C
CN1B17 X003 CN1B7 X00D CN1A17 X013 CNI1A7 X01D
CN1B16 X004 CN1B6 X00E CN1Al6 X014 CNI1A6 XO01E
CN1B15 X005 CN1BS XO00F CN1A1S5 X015 CNIAS XO01F

CN1B14 X006 CN1B4 Reserved | CN1A1l4 X016 CN1A4 Reserved
CN1B13 X007 CN1B3 Reserved | CN1A13 X017 CNI1A3 Reserved
CN1B12 X008 CN1B2 COM CN1A12 X018 CNI1A2 Reserved
CNIBI11 X009 CN1B1 COM CN1All X019 CNI1Al Reserved

3-12



3.11 LQX310 (12 to 24 VDC, 32 points)

Table 3-12

LQX310 Specifications

Item

Specification

Number of inputs

32 inputs

Insulation method

Photocoupler insulation

Rated input voltage

12 to 24 VDC

Rated input current

4.1 mA (24 VDC), 2 mA (12 VDC)

Limitation on the number of
simultaneous ONs

None

Input voltage range

10.2 t0 26.4 VDC

ON voltage/current

9 VDC or more/1.4 mA or more

OFF voltage/current

3 VDC or less/0.3 mA or less

Input impedance

Approx. 5.6 kQ

OFF—ON

10 ms or less

Response time
ON—OFF

10 ms or less

Internal current dissipation

150 mA or less

Number of commons

32 inputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external terminals
in a batch and ground)

Connection 34-point connector (Model FRC3 manufactured
External | method by DDK Ltd.)
wiring - -

Compatible wire | 200 m or less

Operation indication

LED indication (lit when ON); color: green
Selection indication by SW1

Mass

150 g

3

INDIVIDUAL SPECIFICATIONS

LQX310 D.INPUT

== 00-0F Input indication LED
Swi D —= 10-1F selector switch
To display input data on the LED,
set the switch as specified in the
table below.
—| |— Switch setting |Display data (*)
- Left side X000 to 00F
oo Right side X010 to O1F
: : (*) A starting address of X000 is
oo assumed.
oo
oo
C oo
N oo
1 oo |
oo
oo
oo
oo
oo
oo
oo
I
Figure 3-21 LQX310 Appearance

-
Contact

—O O—
¢

0 O—

Fuse

CNI1-2 ,, COM
* ®

Input indication LED »* Input indication

LED selector
switch

JINOIID (01U

_09 SW1
O

12 to 24 VDC

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-22 LQX310 Circuit

3-13



3 INDIVIDUAL SPECIFICATIONS
|

B Pin configuration

34| aa || 33

N - — = = = = — —
L]
Ban

_ e — e — o — —

Module front view

B Address assignments (assuming a starting address of X000)

Table 3-13 LQX310 Address Assignments

Pin No. Address Pin No. Address Pin No. Address Pin No. Address
CN1-34 X000 CN1-26 X008 CNI1-18 X010 CNI1-10 X018
CN1-33 X001 CN1-25 X009 CNI1-17 X011 CNI1-9 X019
CN1-32 X002 CNI1-24 X00A CNI1-16 X012 CNI1-8 X01A
CN1-31 X003 CNI1-23 X00B CNI1-15 X013 CN1-7 X01B
CN1-30 X004 CN1-22 X00C CN1-14 X014 CNI1-6 X01C
CN1-29 X005 CN1-21 X00D CN1-13 X015 CNI1-5 X01D
CN1-28 X006 CNI1-20 X00E CNI1-12 X016 CN1-4 X01E
CN1-27 X007 CNI1-19 XO0O0F CNI1-11 X017 CN1-3 XO01F
CN1-2 COM CN1-1 Reserved
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Table 3-14

LQX350 (12 to 24 VDC, 64 points)

LQX350 Specifications

3

INDIVIDUAL SPECIFICATIONS

Item

Specification

Number of inputs

64 inputs

Insulation method

Photocoupler insulation

Rated input voltage

12 to 24 VDC

Rated input current

4.1 mA (24 VDC), 2 mA (12 VDC)

Limitation on the number of
simultaneous ONs

Yes (See Figure 3-25, “Limitation on the
number of simultaneous ONs for the
LQY350.”)

Input voltage range

10.2 t0 26.4 VDC

ON voltage/current

9 VDC or more/1.4 mA or more

OFF voltage/current

3 VDC or less/0.3 mA or less

Input impedance

Approx. 5.6 kQ

OFF—ON

10 ms or less

R ti
esponse time =0T o0

10 ms or less

Internal current dissipation

170 mA or less

Number of commons

32 inputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external
terminals in a batch and ground)

Connection

External | method

40-point connector (Model FCN36
manufactured by Fujitsu Devices Inc.)

wiring - -
Compatible wire

200 m or less

Operation indication

LED indication (lit when ON); color: green
Selection indication by SW1 and SW2

Mass

170 g

LQX350 D.INPUT

w
‘
uram
8838
SRR

o| (rszzmzmazammae: J |o

o Cormmemmemmemmeae: J o

|

Input indication LED

selector

r switch

To display input data on the LED,
set the switch as specified in the

table below.

SW1

SW2

Display data (*)

Left side

Left side

X000 to 00F

Right side

Left side

X010 to OIF

Left side

Right side

X020 to 02F

Right side

Right side

X030 to O3F

(*) A starting address of X000 is

assumed.

Figure 3-23 LQX350 Appearance

CN1B20 /,000

&

S § ¢
55 CNI1AS o 01F
Fuse ﬁ

Input indication LED ’,@{‘

Input indication
LED selector
switch

JINOIIO [01UO))

O
—Ogsw1

@)
—O—sw2
O

O O
12 to 24 VDji ﬁ
e —

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-24 LQX350 Circuit
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3 INDIVIDUAL SPECIFICATIONS
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B Pin configuration B Address assignments

(Module front view) (assuming a starting address of X000)

Table 3-15 LQX350 Address Assignments

—
BI20 :: AZI() PinNo. | Address | Pin No. Address | Pin No. Address | Pin No. Address
| E E | CNIB20 | X000 | CNIA20 | X010 | CN2B20 | X020 |CN2A20 | X030
R CNIB19 | X001 |CNIA19 | X011 |CN2B19 | X021 |CN2A19 | X031
laal ! CNIBI8 | X002 | CNIAI8 | X012 | CN2BI18 | X022 |CN2A18 | X032
Flaafl ! CNIB17 | X003 |CNIA17 | X013 |CN2B17 | X023 |CN2A17 | X033
: E E : CNIB16 | X004 | CNIAl6 | X014 | CN2B16 | X024 |CN2Al6 | X034
I |aal CNIB15 | X005 |CNIAL5S | X015 | CN2B15 | X025 |CN2Al5 | X035
I E E I CNIB14 | X006 |CNIAl4 | X016 | CN2Bl14 | X026 |CN2Al4 | X036
BllaafAl CNIB13 | X007 |CNIAI3 | X017 |CN2B13 | X027 |CN2A13 | X037
- CNIBI2 | X008 |CNIAI2 | X018 | CN2B12 | X028 |CN2A12 | X038
The pin configuration of CN1 CNIBI1 | X009 |cCNi1All [ X019 |cCN2B11 | X029 |CN2All | X039

is the same as that of CN2.
CNIBI10 X00A CNI1AI10 X01A CN2B10 X02A CN2A10 X03A

CN1B9 X00B CN1A9 X01B CN2B9 X02B CN2A9 X03B
CN1B8 X00C CNI1AS8 Xo01C CN2B8 X02C CN2A8 X03C
CN1B7 X00D CN1A7 X01D CN2B7 X02D CN2A7 X03D
CN1B6 X00E CN1A6 X01E CN2B6 X02E CN2A6 X03E
CN1B5 XO00F CN1AS5 XO1F CN2B5 X02F CN2A5 XO03F
CN1B4 | Reserved | CN1A4 | Reserved | CN2B4 | Reserved | CN2A4 | Reserved
CNIB3 [ Reserved | CNIA3 [ Reserved | CN2B3 | Reserved | CN2A3 | Reserved
CN1B2 COM1 CN1A2 [ Reserved | CN2B2 CcoM2 CN2A2 [ Reserved
CNIBI1 COM1 CNIAI | Reserved | CN2BI1 COM2 CN2A1 | Reserved

B Limitation on the number of simultaneous ONs
The operating ambient temperature poses the limitation, shown below, on the number of
simultaneous ONs for the LQX350. Attempted use past this limitation will degrade the
product life.

Number of simultaneous ONs

A
64 26.4VDC
24 VDC
32
24
0 >
26 37 55 Operating ambient temperature [C]

Figure 3-25 Limitation on the Number of Simultaneous ONs for the LQX350
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Table 3-16

LQX360 (12 to 24 VDC, 64 points)

LQX360 Specifications

Item

Specification

Number of inputs

64 inputs

Insulation method

Photocoupler insulation

Rated input voltage

12 to 24 VDC

Rated input current

4.1 mA (24 VDC), 2 mA (12 VDC)

Limitation on the number of
simultaneous ONs

Yes (See Figure 3-28, “Limitation on the
number of simultaneous ONs for the
LQY360.”)

Input voltage range

10.2 t0 26.4 VDC

3

INDIVIDUAL SPECIFICATIONS

LQX360 D.INPUT

ON voltage/current

9 VDC or more/1.4 mA or more

OFF voltage/current

3 VDC or less/0.3 mA or less

Input impedance

Approx. 5.6 kQ

OFF—ON

10 ms or less

R ti
esponse time =0T o0

10 ms or less

Internal current dissipation

170 mA or less

Number of commons

32 inputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external
terminals in a batch and ground)

Connection 34-point connector (Model FRC3 manufactured
External | method by DDK Ltd.)
wiring

Compatible wire | 200 m or less

Operation indication

LED indication (lit when ON); color: green
Selection indication by SW1 and SW2

Mass

170 g

00-0F
SIS 100
swW2[0]) =5 50-5F
an an
an an
an an
an an
an an
an an
an an
CIclll| an ']
NINIIH oo T
1 an an
[']] an
an [']]
an an
an an
an an
an an
an an

"

Input indication LED
selector switch

To display input data on the LED,
set the switch as specified in the

table below.

SW1 SW2  |Display data (*)
Left side |Leftside | X000 to 00F
Right side| Left side | X010 to 01F
Left side | Right side| X020 to 02F
Right side| Right side| X030 to 03F

(*) A starting address of X000 is
assumed.

Figure 3-26 LQX360 Appearance

12 to 24 VDC
o )

Input indication LED ’,@{‘

Input indication

LED selector

JINOIID [O1U0))

switch

—Ogsw1

@)
—O—sw2
O

(Note) While the power connection is shown to be a (-) common above, it can also be used as a (+) common.

Figure 3-27 LQX360 Circuit
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B Pin configuration B Address assignments

(Module front view) (assuming a starting address of X000)

Table 3-17 LQX360 Address Assignments

PinNo. | Address | Pin No. Address | Pin No. Address | Pin No. Address

24l aa Il 53 CN1-34 | X000 | cNi-18 | xo10 | cN2-34 | X020 | CN2-18 | X030
Hlae ]! CN1-33 | X001 | ON1-17 | xo11 | cN2-33 | X021 | eN2-17 | X031
Ml e || CN1-32 | X002 | oNi-16 | xo12 | oN2-32 | X022 | CN2-16 | X032
: EE : CN1-31 | X003 | oNi-15 | xo13 | eN2-31 | X023 | oN2-15 | X033
|l s CN1-30 | X004 | cNi-14 | xo14 | cN2-30 | X024 | oN2-14 | X034
e ]! CN1-29 | X005 | CN1-13 | X015 | CN2-29 | X025 | CN2-13 | X035
Hf aa || ! oNi-28 | xo006 | onii2 | xote | oN2as | xoze | oneiz | xo36
2' E':' : CN1-27 | X007 | oNi-11 | xo17 | eN2-27 | x027 | oN2-11 | X037

CN1-26 | X008 | cNi-10 | xo1s8 | cN2-26 | X028 | CN2-10 | X038

CN125 | x009 | cN19 | xo19 | cN22s | x029 | cn2o | xo039
The pin configuration of CN1 is the CNI1-24 | XO00A CN1-8 X01A | CN2-24 X02A CN2-8 X03A
same as that of CN2. CN1-23 | X00B | cN1-7 | xo01B | cN223 | x02B | oN27 | xo3B
cN122 | xooc | oNi6 | xoic | eN222 | xooc | on26 | xo3c
cN121 | x00D | cN1-5 | xoip | cN221 | xo2p | oN2s | xo3D
CN120 | X00E | cN14 | XolE | cN220 | x02E | cN24 | Xo03E
CN1-19 | X00F | cN13 | xotF | cN2-19 | xo2F | cn23 | xo3F
cN1-2 | comt | oN1-1 | Reserved | cN22 | com2 | oN21l | Reserved

B Limitation on the number of simultaneous ONs
The operating ambient temperature poses the limitation, shown below, on the number of
simultaneous ONs for the LQX360. Attempted use past this limitation will degrade the
product life.

Number of simultaneous ONs

A
64 26.4VDC
24 VDC
32
24
0 >
0 26 37 55 Operating ambient temperature [‘C]

Figure 3-28 Limitation on the Number of Simultaneous ONs for the LQX360
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3.14 LQY100 (Contact outputs, a-contacts x 16)

Table 3-18

LQY 100 Specifications

INDIVIDUAL SPECIFICATIONS
|

Item

Specification

Number of outputs

16 outputs (a-contacts x 16)

Insulation method

Relay insulation

Rated output

100 to 220 VAC: 2.0 A/output, 5 A/common
12t024 VDC: 2.0 A/output, 5 A/common
48 VDC: 0.5 A/output
100 to 110 VDC: 0.1 A/output

Maximum output voltage

250 VAC, 125 VDC

Minimum output current

100 to 220 VAC: 10 mA
48 VDC, 100 to 110 VDC: 10 mA
12 to 24 VDC: 20 mA

Maximum rush current

5 A, 100 ms or less

OFF—ON

15 ms or less

Response time
ON—OFF

15 ms or less

Maximum switching frequency

1,800 cycles/hour

Service life (electrical) of relay

Approx. 70,000 cycles of make-and-break operation (2 A
at 220 VAC [COS ¢ =0.4],2 A at 24 VDC [L/R =7 ms],
make-and-break operation frequency of 1,800 cycles per
hour, normal temperature and normal humidity)

Internal current dissipation

780 mA or less

Number of commons

8 outputs/common

Dielectric voltage

1,500 VAC, 1 minute (between external terminals in a
batch and ground)

Connection method

18-point terminal block connector (screw: M3)

External | Compatible wire

0.3 to 1.25 mm?

wiring Tightening torque

Approx. 6 to 8 N-m

Allowable wiring length

200 m

Operation indication

LED indication (lit when ON); color: green

—1Co B1
0 |
|, At
1 B2
|| [ A2
B3
21 a3
N B4
ij A4
?II— B5
— A5
— C B6
o T a6
—| D B7
Al ar
—| E B8
BI | as
— F B9
Cl a9

Figure 3-29 LQY100
Appearance

% -]
!

& [ [r]
A9|C1 ?

Mass 220 g
- —
Output indication LED l,@_‘
Load
T Al110
e o
L=
B11CO ? o)
g
Fuse (*) e S
A5]8 a.
3
£.

(*) Install a fuse to meet the following requirements:
* Rated breaking current of 10 A
* Install a fuse on the positive side of a DC load, or on both sides of an AC load.

Figure 3-30 LQY100 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

3.15 LQY140 (Contact outputs, a-contacts x 8)
Table 3-19 LQY 140 Specifications
Item Specification
Number of outputs 8 outputs (a-contacts x 8) LQY1 400 D'O4UTPUT
Insulation method Relay insulation 1 5
100 to 250 VAC: 2.0 A/output 2 6
Rated output 12t024 VDC: 2.0 A/output 3 7
48 VDC: 0.5 A/output 100-120 VAC, 12-24 VDC
100 to 110 VDC: 0.1 A/output
Maximum output voltage 250 VAC, 125 VDC e
100 to 220 VAC: 10 mA {SE B1
Minimum output current 48 VDC, 100 to 110 VDC: 10 mA co =
12 to 24 VDC: 20 mA o |A
B2
Maximum rush current 5 A, 100 ms or less c1 = A2
. OFF—ON 15 ms or less ! B3
Response time c2 D=
ON—OFF 15 ms or less . A3
Maximum switching frequency 1,800 cycles/hour c3N= B4
A4
Approx. 70,000 cycles of make-and-break operation (2 A 3 B
Service life (lectrical) of rela at 220 VAC [COS ¢ =0.4],2 A at 24 VDC [L/R = 7 ms], caN= 2
y make-and-break operation frequency of 1,800 cycles per 4 A5
hour, normal temperature and normal humidity) i\ B6
Internal current dissipation 400 mA or less 5 AB B7
Number of commons One input/common (independent common) ce6 M— A7
Dielectric voltage 1,500 VAC, 1 minute (between external terminals in a LG_ B8
g batch and ground) C7TIP=—| as
Connection method 18-point terminal block connector (screw: M3) -\’ B9
NOT\, ™
External | Compatible wire 0.3 to 1.25 mm? USED | A9
wiring Tightening torque Approx. 6 to 8 N-m
Allowable wiring length 200 m Fi 331 LOY140
1gure 5-
Operation indication LED indication (lit when ON); color: green g A Q
Mass 220 ¢ ppcarance
A
Load Output indication LED l,@_‘
— B2 10
LL] J;
-
AllCo ? o
Fuse (*) 2
=]
E 3 s
@ B9 17 J) g
|-
—ZF@%ZPASQ?W 7

] —

(*) Install a fuse to meet the following requirements:
¢ Rated breaking current of 5 A
* Install a fuse on the positive side of a DC load, or on both sides of an AC load.

Figure 3-32  LQY 140 Circuit
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3.16 LQY150 (Contact outputs, b-contacts x 8)

Table 3-20

LQY 150 Specifications

INDIVIDUAL SPECIFICATIONS

Item

Specification

Number of outputs

8 outputs (b-contacts x 8)

Insulation method

Relay insulation

Rated output

100 to 220 VAC: 2.0 A/output
12t0 24 VDC: 2.0 A/output
48 VDC: 0.5 A/output
100 to 110 VDC: 0.1 A/output

Maximum output voltage

250 VAC, 125 VDC

Minimum output current

100 to 220 VAC: 10 mA
100 to 110 VDC, 48 VDC: 10 mA
12 to 24 VDC: 20 mA

OFF—ON

15 ms or less

Response time
ON—OFF

15 ms or less

Maximum switching frequency

1,800 cycles/hour

Service life (electrical) of relay

Approx. 100,000 cycles of make-and-break operation (1.5
A at220 VAC[COS 9 =0.4],1.5 Aat24 VDC[L/R=7
ms], make-and-break operation frequency of 1,800 cycles
per hour, normal temperature and normal humidity)

Internal current dissipation

800 mA or less

Number of commons

One input/common (independent common)

Dielectric voltage

1,500 VAC, 1 minute (between external terminals in a
batch and ground)

Connection method

18-point terminal block connector (screw: M3)

External Compatible wire

0.3 to 1.25 mm?

wiring Tightening torque

Approx. 6 to 8 N-m

Allowable wiring length

200 m

Operation indication

LED indication (lit when b-contact is open); color: green

Mass

300¢g

LQY150-Z DOUTPUT
0o 4
1 5

2 6

K} 7

b-CONTACT
100-220VAC, 12-24VDC

S

B1

A1

B2

(9}

1 A2

B3

Q
N

A3

B4

(9]
[N

A4

B5

Q
b

A5

B6

A6

B7

A7

! Q Q
<} o
o Hm S

B8

Q
NG

A8

~

B9

-

@5
=

SED

Figure 3-33 LQY150
Appearance

A
Output indication LED
Load utput indication r@_‘
T B2 10
L]
IS
ALlCo 1 9
=
Fuse (*) g
— B9 |7 g
L] ‘ =
i
ARGy A8lCT

g

(*) Install a fuse to meet the following requirements:
* Rated breaking current of 5 A
* Install a fuse on the positive side of a DC load, or on both sides of an AC load.

Figure 3-34 LQY 150 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

3.17 LQY160 (Contact outputs, a-contacts x 2, c-contacts X 4)
Table 3-21 LQY 160 Specifications

Item Specification
Number of outputs 6 outputs (a-contacts x 2, c-contacts x 4) (*)
Insulation method Relay insulation
100 to 220 VAC: 2.0 A/output
12t0 24 VDC: 2.0 A/output
Rated output 48 VDC: 0.5 Aloutput
100 to 110 VDC: 0.1 A/output
Maximum output voltage 250 VAC, 125 VDC C:L;)M B1
100 to 220 VAC: 10 mA P A
Minimum output current 48 VDC, 100 to 110 VDC: 10 mA a3
12 to 24 VDC: 20 mA a0 B2
Maximum rush current 5 A, 100 ms or less b3| A2 B3
Response fime OFF—ON 15 ms or less bo ol A3
P ON—OFF 15 ms or less onll 4 B4
Maximum switching frequency 1,800 cycles/hour 1 o] A4
Approx. 100,000 cycles of make-and-break operation (2 A a1 @ B5
Service life (electrical) of relay at 220 VAC [COS o = .0'4]’ 2 Aat24 VDC [L/R =7 ms], ba| AS
make-and-break operation frequency of 1,800 cycles per B6
hour, normal temperature and normal humidity) CgM A6
Internal current dissipation 320 mA or less CgM B7
Number of commons One input/common (independent common) a2 s A7
- a
RY output enable signal B8
Rated input voltage, current 80 to 120 VAC/DC, approx. 10 mA b2 A8
Dielectric voltage 1,500 VAC, 1 minute (between external terminals in a v B9
& batch and ground) +V A9
Connection method 18-point terminal block connector (screw: M3)
External | Compatible wire 0.3 to 1.25 mm”
wiring Tightening t(.)rgue Approx. 6 to § N-m Fi gure 3-35 LQY 160
: 'Al.lowiable wiring length 200 m _ : : : App earance
Operation indication LED indication (lit when a contact ON); color: green
Mass 250 g
(*) The address assignments are shown below.
-—
MSB LSB AlICOMO Output indication LEI?‘,
[o[1]2]3]4]s]6]7[s]o]a[B]c[p[E]F] T P ) i
No effect A3lbo 0
0 : a0 OFF, b0 ON {0 : a5 OFF —{1] v
0130 6Re 0 OFF 053 OFF, b4ON o Py
1:al ON {1:a4ON, b4 OFF ‘
0 : a2 OFF, b2ON {0 : a3 OFF, b3 ON L 11} Asg ?
1:a2 0N, b2 OFF 1:a3 ON, b3 OFF Aclcomz
S A7la2 N
L o A8 b2
W B1lCOM3 Q
S B2Ja3 N f:
L o B3 [b3 é
W B4 1COM4 -
S BS lad N
Lm0 B6 b4
W B7.1COMS5 6
] B8 Jas ?‘
70 A9[+V
Filter
é@? o

RY output enable signal input terminal

(*) Install a fuse to meet the following requirements:
¢ Rated breaking current of 5 A
* Install a fuse on the positive side of a DC load, or on both sides of an AC load.

Figure 3-36 LQY 160 Circuit

3-22



3 INDIVIDUAL SPECIFICATIONS

3.18 LQY170 (Contact outputs, a-contacts x 2, c-contacts x 4)

Table 3-22 LQY 170 Specifications

LQY]_?O D.OUTPUT

Item Specification (_i) i
Number of outputs 6 outputs (a-contacts x 2, c-contacts x 4) (¥) 2 5
Insulation method Relay insulation
Rated output 100 to 240 VAC: 2.0 Aloutput Clar O a SR [0S
12t0 24 VDC: 2.0 A/output
Maximum output voltage 264 VAC, 110 VDC —
Minimum output current 100 t0 240 VAC: 10 mA C%M
P 121024 VDC: 20 mA —
. OFF—ON 15 ms or less a3 B2
Response time a0l—1| A2
ON—OFF 15 ms or less —]| b3 B3
Maximum switching frequency 1,800 cycles/hour E m A3
Approx. 100,000 cycles of make-and-break operation (2 A com|| 4 B4
Service life (electrical) of rela at 240 VAC [COS ¢ = 0.4], 2 A at 24 VDC [L/R = 7 ms], 1 A A4
Y make-and-break operation frequency of 1,800 cycles per al i B5
hour, normal temperature and normal humidity) = b4 AS
Internal current dissipation 320 mA or less C%M — | A6 B6
Number of commons One input/common (independent common) Bl C%M B7
- a2|ll— | a7
RY output enable signal 200 to 240 VAC, 7.5 mA (240 VAC, 50Hz) —| a5 8
Rated input voltage, current b2l=| as B
Diclectric voltage 2,000 VAC, 1 minute (between the primary and the W COM B9
secondary) ON A9
Connection method 18-point terminal block connector (screw: M3) ‘
External | Compatible wire 0.3 to 2.0 mm?
wiring Tightening torque Approx. 6 to 8 N-m
Allowable wiring length [ 200 m or less Flgure 3-37 LQY 170
Operation indication LED indication (lit when ON); color: green Appearance
Mass 250 gor less

(*) The address assignments are shown below.

MSB LSB
[o[1]2[5[4]s[e[7]8]o[a]B]c[D[E[F] AlgCOMO
Fuse (*) LED
No effect Load AZog0 >
0 : a0 OFF, b0 ON {o : a5 OFF . A3lbo ‘
1 :a0 ON, b0 OFF 1:a50ON =
0 : al OFF } {O : a4 OFF, b4 ON A4lCOMI
1:al ON 1:a4 ON, b4 OFF o‘ .
0 : a2 OFF, b2 ON {0 : a3 OFF, b3 ON o Aslal ol [®Y
1:a2ON, b2 OFF 1:a3 ON, b3 OFF ] i
- AGICOM2
AT7la2
’—E 1)
A81b2 0] RY
L] e =
-T2 o
B2la3 %
r—‘ L > ;_
B31b3 o] g
O B4lCcOM4
’—E B5 lad 5
B6lb4 ‘ o)
1] e
B71COMS
% ;@ Z [}
T B8 [as ‘ Q‘
o) B9 LRYON i l
RY I — Filter
R o e kot T %@:@E aowe |
- L

(*) Install a fuse to meet the following requirements:
* Rated breaking current of 5 A
* Install a fuse on the positive side of a DC load, or on both sides of an AC load.

Figure 3-38 LQY170 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

3.19 LQY200 (Transistor outputs, 16 points)

Table 3-23 LQY200 Specifications

Item Specification
Number of outputs 16 outputs
Insulation method Photocoupler insulation
Rated output 12 to 24 VDC
Output voltage range 10.2 t0 26.4 VDC
Maximum output current 0.3 A/output
Maximum rush current 2 A, 10 ms or less
Residual voltage 1.5V or less — v B1
Leak current 0.1 mA or less LT A1l
. OFF—ON 0.2 ms or less 11— B2
Response time A2
ON—OFF 0.3 ms or less (*2) —] 5 B3
Internal current dissipation 120 mA or less 2 A3
Number of commons 16 outputs/common ?i B4
Voltage 10.2 to 26.4 VDC [ A
f&(;grl?jsl power 3.5mA xn (12 VDC) 8 — 25
Current 7.0 mA x n (24 VDC), n: Number of ON outputs I e’ AS B6
Diclectric voltage z11,t5)2(1)t(i }Yﬁl(é,glr ;Egl(;l)te (between external terminals in i? A6
Connection method 18-point terminal block connector (screw: M3) Al— A7 l
External | Compatible wire 0.3 to 1.25 mm’ —| E B8
wiring Tightening torque Approx. 6 to 8 N-m i? A8
Allowable wiring length 200 m cof—{ Ao BY
Operation indication LED indication (lit when ON); color: green —
Mass 210 g
(*1) Use the same power supply for an external power supply and a load power supply. Fi gure 3-39 LQY200
(*2) Use of a load could result in a delay by up to around 1 s.
Appearance

A
Output indication LED F@T

JINOIIO [OXUOD)

Fuse(*2) 12-24 VDC(*1)

(*1) Use the same power supply for the external power supply (to the +V terminal) and for the load power supply.
Use of different power supplies could result in the module malfunctioning.
(*2) Connect a fuse with a rated breaking current of 5 A.

Figure 3-40 LQY200 Circuit
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3 INDIVIDUAL SPECIFICATIONS

3.20 LQY300 (Transistor outputs, 32 points)

Table 3-24 LQY300 Specifications

Item Specification
Number of outputs 32 outputs
Insulation method Photocoupler insulation
Rated output 12 to 24 VDC
Output voltage range 10.2 t0 26.4 VDC
Maximum output current 0.1 A/output, 1.6 A/common (*3)
Limitation on the number of Yes (See Flgure 3-43, “Limitation on the Output indication LED
- number of simultaneous ONs for the selector switch
simultaneous ONs LOY300.”
Q ) To display output data on the LED,
Maximum rush current 2 A, 10 ms or less set the switch as instructed below.
CN1 i ing |Di ata (*
Residual voltage 1.5 V or less Switch écmng Display data (%)
o Left side X000 to O0F
Leak current 0.1 mA or less Right side X010 to OLF
—
OFF—ON 0.2 ms or less . (*) A starting address of Y000 is
R ti assumed.
CSPONSEHME | ONOFF | 0.3 ms or less (¥2) a8
ag
Internal current dissipation 260 mA or less HH
ag
Number of commons 32 outputs/common ::
Voltage 10.2 to 26.4 VDC ag
External power 04 mA (12vDO) -
supplies - xn ag
Current 0.8 mA x n (24 VDC), n: Number of ONs ag
Diclectric voltage 1,500 VAC, 1 minute (between external ::
& terminals in a batch and ground) HH
. 40-point connector (Model FCN36 —
Connection method - ;
External manufactured by Fujitsu Devices Inc.) o
wiring s
f&llowable wiring 200 m or less E
ength
S LED indication (lit when ON); color: green .
Operation indication Selection indication by SW1 Flgure 3-41 LQY3 00 Appearance

Mass 150 g

(*1) Use the same power supply for an external power supply and a load power supply.
(*2) Use of a load could result in a delay by up to around 1 s.
(*3) If using a pressure-contact connector (FCN367J070-AU/F), set it to 1.0A/common.

Output indication
LED selector switch

_QQSW1
©)

JINOIIO [01U0))

(*1) Use the same power supply for the external power supply (to the +V terminal) and for the load power supply.
Use of different power supplies could result in the module malfunctioning.
(*2) Connect a fuse with a rated breaking current of 3 A.

Figure 3-42 LQY300 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

B Pin configuration B Address assignments (assuming a starting
address of Y000)
—
lasr Table 3-25 LQY300 Address Assignments
N
1 |aaf
| :: | Pin No. Address Pin No. Address
aHB CN2B20 Y000 CN2A20 Y010
: aa : CN2B19 Y001 CN2AI9 YOIl
1 [aaf CN2BI8 Y002 CN2A18 Y012
| EE | CN2B17 Y003 CN2AL7 Y013
Bl|aa|Al CN2B16 Y004 CN2A16 Y014
- CN2B15 Y005 CN2ALS Y015
Module front view
CN2B14 Y006 CN2A14 Y016
CN2B13 Y007 CN2AI3 Y017
CN2B12 Y008 CN2A12 Y018
CN2B11 Y009 CN2A11 Y019
CN2B10 YO00A CN2A10 YO1A
CN2B9 Y00B CN2A9 YO1B
CN2B8 Y00C CN2A8 Y01C
CN2B7 YO00D CN2A7 Y01D
CN2B6 YOOE CN2A6 YOIE
CN2B5 YOOF CN2AS YOIF
CN2B4 Reserved CN2A4 Reserved
CN2B3 Reserved CN2A3 Reserved
CN2B2 +V CN2A2 CcoM
CN2BI +V CN2AL CcoM

B Limitation on the number of simultaneous ONs
(1) Use the same power supply for the external power supply (to the +V terminal) and for
the load power supply. Use of different power supplies could result in the module
malfunctioning.
(2) The operating ambient temperature and the load current pose the limitation, shown
below, on the number of simultaneous ONs for the LQY300. Attempted use past this

limitation will degrade the product life.

Number of simultaneous ONs Load current [mA]
24VDC 24 VDC
T AN & 26.4VDC e N 26.4VDC
27 ) 44 )

23

Load condition: 1.6 A/common

ON condition: All outputs ON

0 )/ p» Operating ambient 0. )/ » Operating ambient
0 51 53 55 temperature [°C] 0 51 53 55 temperature [°C]
Operating ambient temperature - Number of simultaneous ONs Operating ambient temperature - Load current common

Figure 3-43 Limitation on the Number of Simultaneous ONs for the LQY300
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3 INDIVIDUAL SPECIFICATIONS
|

3.21 LQY310 (Transistor outputs, 32 points)

Table 3-26 LQY310 Specifications

Item Specification
Number of outputs 32 outputs
Insulation method Photocoupler insulation
Rated output 12 to 24 VDC
Output voltage range 10.2 t0 26.4 VDC

Maximum output current 0.1 A/output, 1.6 A/common = 00-0F Output indicati
> - < put indication LED
SWi D —m= 10-1F selector switch

Limitation on the number | Yes (See Figure 3-46, “Limitation on the number of

of simultaneous ONs simultaneous ONs for the LQY310.”) j:t ?};;Pldthgﬁtgftlifr‘; é’tré(tlhge{—‘va*

Maximum rush current 2 A, 10 ms or less Switch setting |Display data (¥)

Residual voltage 1.5 V or less — Left side X000 to 00F

Leak current 0.1 mA or less : : Right side X010 to OIF
oo (*) A starting address of Y000 is

Response OFF—ON 0.2 ms or less oo assumed.

time ON—OFF 0.3 ms or less (*2) on

Internal current dissipation | 260 mA or less c : : 1

Number of commons 32 outputs/common 2\‘ : :
oo

External Voltage 10.2 to 26.4 VDC -

power Current 0.4 mA xn (12 VDC) : :

supplies 0.8 mA x n (24 VDC), n: Number of ONs 0o

. . 1,500 VAC, 1 minute (between external terminals in oo
Dielectric voltage oo
a batch and ground)
Connection 34-point connector (Model FRC3 manufactured by e B
External method DDK Ltd.)
wirin,
& AU‘.’WE‘M" 200 m or less
wiring length
Operation indication LED indication (lit when ON); color: green Flgure 3-44 LQY3 10 Appearance

Selection indication by SW1

Mass 150 g

(*1) Use the same power supply for an external power supply and a load power supply.
(*2) Use of a load could result in a delay by up to around 1 s.

Output indication LED

@

Output indication
LED selector switch

_OQSWI
O

JINOIIO [OXUO0))

CNI1-1 «,COM

IZ] |
Fuse(*2) ‘

12-24 VDC(*1)

(*1) Use the same power supply for the external power supply (to the +V terminal) and for the load power supply.
Use of different power supplies could result in the module malfunctioning.
(*2) Connect a fuse with a rated breaking current of 3 A.

Figure 3-45 LQY310 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

B Pin configuration B Address assignments (assuming a starting
address of Y000)
3| a8 [ Table 3-27 LQY310 Address Assignments

Pin No. | Address | Pin No. | Address | Pin No. | Address | Pin No. | Address
CNI1-34 | Y000 | CNI1-26 Y008 CNI1-18 Y010 CNI1-10 Y018
CN1-33 Y001 CN1-25 Y009 CN1-17 Y011 CN1-9 Y019
CNI1-32 | Y002 CN1-24 | YOOA | CNI-16 Y012 CN1-8 YO1A
CN1-31 Y003 CN1-23 Y00B | CN1-15 Y013 CN1-7 Y01B
CNI-30 | Y004 | CN1-22 | YOOC | CNI1-14 Y014 CN1-6 YO01C
CN1-29 | Y005 CN1-21 YOOD | CN1-13 Y015 CN1-5 Y01D
CNI1-28 Y006 CN1-20 | YOOE | CNI1-12 Y016 CN1-4 YO1E
CN1-27 | Y007 CNI1-19 YOOF | CNI1-11 Y017 CN1-3 YOIF
CN1-2 +V CNI1-1 COM

N — = — — — — — —
a
a

_—_ = = = = = = =

Module front view

B Limitation on the number of simultaneous ONs
(1) Use the same power supply for the external power supply (to the +V terminal) and for
the load power supply. Use of different power supplies could result in the module
malfunctioning.
(2) The operating ambient temperature and the load current pose the limitation, shown
below, on the number of simultaneous ONs for the LQY310. Attempted use past this

limitation will degrade the product life.

Number of simultaneous ONs Load current [mA]
3 236 Ve 50 2
. 26.4VDC
27 () AN 44 () AN
23 38

Load condition: 1.6 A/common

ON condition: All outputs ON

0 )/ p Operating ambient 0 )/ » Operating ambient
0 51 53 55 temperature [C] 0 51 53 55 temperature [C]
Operating ambient temperature - Number of simultaneous ONs Operating ambient temperature - Load current common

Figure 3-46  Limitation on the Number of Simultaneous ONs for the LQY310
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3 INDIVIDUAL SPECIFICATIONS

3.22 LQY350 (Transistor outputs, 64 points)

Table 3-28 LQY350 Specifications

Item Specification
Number of outputs 64 outputs
D.OUTPUT
Insulation method Photocoupler insulation LQY350
Rated output 12 to 24 VDC
Output voltage range 10.2 to 26.4 VDC
Maximum output current 0.1 A/output, 1.6 A/common (*3)
Limitation on the number | Yes (See Figure 3-49, “Limitation on the number = 00-OF o
of simultaneous ONs of simultaneous ONs for the LQY350.”) swig == 10-1F Output indication LED
. SW2D == 20-2F selector switch
Maximum rush current 2 A, 10 ms or less =3 30-3F To display output data on the LED,
R set the switch as instructed below.
Residual voltage 1.5 V or less
CN1__CN2 SW1 SW2 Display data(*)
Leak current 0.1 mA or less - - Spay &
(o) [} Left side |Leftside | Y000 to O0F
Response OFF—ON 0.2 ms or less — | [— Right side| Left side | Y010 to O1F
time ON—OFF 0.3 ms or less (*2) as ag Left side |Right side| Y020 to 02F
Internal current dissipation | 400 mA or less :: :: Right side | Right side| Y030 to 03F
Number of commons 32 outputs/common :: :: ™ /‘\ftarting address of Y000 is
og T assumed.
Egs;?al Voltage 10.2 to 26.4 VDC E E EE
Supplies 0.4 mA x n (12 VDC) aal| ||aa
*1) Current 0.8 mA x n (24 VDC), n: Number of ONs aa)| []aa
an T
. . 1,500 VAC, 1 minute (between external - HH
Dielectric voltage terminals in a batch and ground) :: ::
Connection 40-point connector (Model FCN36 manufactured HH HH
External method by Fujitsu Devices Inc.) || |
wirin
& A!l(_)wable 200 m or less o O
wiring length
PP LED indication (lit when ON); color: green S
Operation indication Selection indication by SW1 and SW2
Mass 170 g Figure 3-47 LQY350 Appearance

(*1) Use the same power supply for an external power supply and a load power supply.

(*2) Use of a load could result in a delay by up to around 1 s.
(*3) If using a pressure-contact connector (FCN367J040-AU/F), set it to 1.0A/common.

4_
Output indication Ll:‘D@L
Output indication
d LED selector switch
©)
! O—swi
2 O
CNIAl & o
7 & S —O—sw2
o CN1A2COMI a. O
Fuse(*2) S, g
=1
'V =.
l L
| Lo CN2AL
12:24VDCCD) | -CN2A2

(*1) Use the same power supply for the external power supply (to the +V terminal) and for the load power supply.
Use of different power supplies could result in the module malfunctioning.
(*2) Connect a fuse with a rated breaking current of 3 A.

Figure 3-48 LQY350 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

B Pin configuration B Address assignments (assuming a starting
(Module front view) address of Y000)
20l a2l A2 Table 3-29 LQY350 Address Assignments
laal !
1 |aa]
MR Pin No. | Address | PinNo. | Address | Pin No. | Address | Pin No. | Address
I |aa] CN1B20 | Y000 |cN1A20| Yoo |cN2B20| Y020 |cN2A20 [ Yo30
Leal ! CcN1B19 | voor |cNi1a19| vorr [en2Bio| vo2r |con2are | vost
: E E : cN1B18 | vooz |cNi1ais| vorz [cN2Bis | vo22 |con2als | vosz
| laal CNIB17 | Y003 [cNi1Aa17| vo13 |coN2B17| Y023 |cN2Al7 | Y033
| E E [ CN1B16 | Y004 |cNi1Aal6| voia |cN2Bie | Y024 |cN2Ale | Yo34
Blja oAl CNIBI15| Y005 |CNI1A15| Y015 |CN2BI5| Y025 |CN2Al15| Y035
- CN1B14 | Yvoos |cNi1A14| voie |cN2Bi4| Y026 |cN2Al4 | vose
The pin configuration of CN1 is CNIBI3| Y007 |cN1a13| vo17 |on2B13 | Y027 |CN2A13 | Y037

the same as that of CN2.
CNIBI12 | Y008 |CNI1A12| Y018 |CN2BI2 Y028 JCN2A12 | Y038

CNIBI11| Y009 |JCNIAllL Y019 ] CN2BI11 Y029 ] CN2All Y039
CNIBI0 | YOOA |CN1AIO | YOlA JCN2B10| YO02A |CN2AI0| YO3A
CNI1B9 Y00B CNI1A9 YO01B CN2B9 Y02B CN2A9 YO03B
CN1B8 Y00C CNI1AS YO01C CN2B8 Y02C CN2AS Y03C
CNI1B7 YO00D CNI1A7 YO01D CN2B7 Y02D | CN2A7 Y03D
CN1B6 YOOE CN1A6 YO1E CN2B6 YO02E CN2A6 YO03E
CNI1BS YOOF CNI1AS YOIF CN2BS5 YO02F CN2A5 YO3F
CNIB4 | Reserved | CN1A4 | Reserved | CN2B4 | Reserved | CN2A4 | Reserved
CNIB3 | Reserved | CN1A3 | Reserved | CN2B3 | Reserved | CN2A3 | Reserved
CN1B2 +V1 CNIA2 | COM1 | CN2B2 +V2 CN2A2 | COM2
CNI1B1 +V1 CNI1Al COM1 | CN2BI1 +V2 CN2A1 COM2

B Limitation on the number of simultaneous ONs
(1) Use the same power supply for the external power supply (to the +V terminal) and for
the load power supply. Use of different power supplies could result in the module
malfunctioning.
(2) The operating ambient temperature and the load current pose the limitation, shown
below, on the number of simultaneous ONs for the LQY350. Attempted use past this

limitation will degrade the product life.

Number of simultaneous ONs Load current [mA]

26.4 VDC 26.4 VDC
64— 50 T4
/ 24VDC / 24 VDC
32 3/ \ Load condition: 1.6 A/common » J
28 — 20 5 ON condition: All outputs ON
S S N
ol 01—
]

—_— t%
\T/— p» Operating ambient » Operating ambient

T
0 39 4& 35 temperature [°C] 0 39 42 55 temperature ['C]

=

Operating ambient temperature - Number of simultaneous ONs Operating ambient temperature - Load current common

Figure 3-49 Limitation on the Number of Simultaneous ONs for the LQY350
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3.23 LQY360 (Transistor outputs, 64 points)

Table 3-30 LQY360 Specifications

Item Specification
Number of outputs 64 inputs
Insulation method Photocoupler insulation
Rated output 12 to 24 VDC
Output voltage range 10.2 to 26.4 VDC
Maximum output current 0.1 A/output, 1.6 A/common swi) E (1)8:(1)§ Output indication LED
Limitation on the number | Yes (See Figure 3-52, “Limitation on the number sw2@) B 20-2F ‘Se'CC‘OF switch
of simultaneous ONs of simultaneous ONs for the LQY360.”) =4 30-3F To display output data on the LED,
set the switch as instructed below.
Maximum rush current 2 A, 10 ms or less - -
- ﬂ_b SW1 SW2  |Display data(*)
Residual voltage 1.5 V or less Left side | Leftside | Y000 to 00F
1] [T} — -
Leak current 0.1 mA or less o T Right side| Left side | Y010 to O1F
1] [T} ide | Rioht side
F—. T RS H |
time ON—OFF 0.3 ms or less (*2) :: :: £ £
*) A starti dd fYO000 i
Internal current dissipation | 400 mA or less clc :: :: © dsiua,f]:ég address o '
Number of commons 32 outputs/common ’1“ g :: ::
External | Voltage 10.2 to 26.4 VDC :: ::
Supplies 0.4 mA x n (12 VDC) oo |f f] o0
*1) Current 0.8 mA x n (24 VDC), n: Number of ONs o
1] [T}
. . 1,500 VAC, 1 minute (between external T T
Dielectric voltage terminals in a batch and ground)
Connection 34-point connector (Model FRC3 manufactured I I
External method by DDK Ltd.)
wirin I
g AU‘.’Wﬁble 200 m or less
wiring length
s LED indication (lit when ON); color: green Fl ure 3-5 0 L Y3 60 A carance
Operation indication Selection indication by SW1 and SW2 g Q PP
Mass 170 g

(*1) Use the same power supply for an external power supply and a load power supply.
(*2) Use of a load could result in a delay by up to around 1 s.

Output indication LED @T

Output indication
LED selector switch

O
—O—swl
O

O
—O—swW2
O

3NJIID [oNuo)

1224 VDC(*1) o |

(*1) Use the same power supply for the external power supply (to the +V terminal) and for the load power supply.
Use of different power supplies could result in the module malfunctioning.
(*2) Connect a fuse with a rated breaking current of 3 A.

Figure 3-51 LQY360 Circuit
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B Pin configuration B Address assignments (assuming a starting
(Module front view) address of Y000)

Table 3-31 LQY360 Address Assignments

3I4 EE 3I3 Pin No. | Address | Pin No. | Address | Pin No. | Address | Pin No. | Address

: EE : CN1-34 | vooo |cnt-18 | voio |on234 | vozo |en2-18 | voso

el cN1-33 | voor |ont-17 | vorr [en23s | vozr [en2-17 | vost

ol e || cN1-32 | vooz |ont-16 | voiz |en2s2 | ovozz |en2-i6 | vosz

Cf e ) CN131 | voos |ont-1s | vois |onest | ovozs |on2-15 | voss

Hf aa || ! CN1-30 | Yoo4 |cNt-14 | voia |on230 | voza |ono-14 | voss4

2' EE : CN1-29 | Y005 |CNI-13 | Y015 |CN2-29 | Y025 |cN2-13 | Y035
cN1-28 | voos |ont-12 | voie |on228 | voze |en2-12 | voss

CN1-27 | Y007 |CNI-11 | Y017 |CN227 | Y027 |CN2-11 | Y037
The pin configuration of CN1 is CNI-26 | Y008 |CNI-10 | Y018 |CN226 | Y028 |CN2-10 | Y038

the same as that of CN2. CN1-25 | Y009 | CN1-9 | Y019 |cN225 | Y029 | oN2-9 | Y039
CNI24 | YOOA | CNI-8 | YOIA |CN224 | Y02A | CN28 | Y03A
CN1-23 | YOOB | CNI-7 | YOIB |CN2-23 | Y02B | CN2-7 | Y03B
CNI-22 | Y0oC | CN1-6 | YoiC |CN222 | yo2C | CN26 | Yo3C
CN1-21 | YOOD | CN15 | YoID |cN2-21 | Yo2D | cN25 | Y03D
CNI20 | YOOE | CN14 | YOIE |CN220 | YO2E | CN24 | YO3E
CNI-19 | YOOF | CN13 | YOIF |CN2-19 | YO2F | CN23 | YO3F
CNI1-2 | +vi | cNi-1 | comi | cNe2 | +v2 | cNa1 | come

B Limitation on the number of simultaneous ONs
(1) Use the same power supply for the external power supply (to the +V terminal) and for
the load power supply. Use of different power supplies could result in the module
malfunctioning.
(2) The operating ambient temperature and the load current pose the limitation, shown
below, on the number of simultaneous ONs for the LQY360. Attempted use past this

limitation will degrade the product life.

Number of simultaneous ONs Load current [mA]
A 26.4VDC 26.4VDC
64——0% 50 ¢
/ 24 VDC / 24VDC
/ \
327 g o 25 §
2% ) Load condition: 1.6 A/common . ON condition: All outputs ON
20 )
= 3 A 3 =
(; 5/ y Operating ambient O\T‘_g/ » Operating ambient
] " temperature [*C] ) temperature [C]
0 39 42 55 P 0 3942 55 P
Operating ambient temperature - Number of simultaneous ONs Operating ambient temperature - Load current common

Figure 3-52 Limitation on the Number of Simultaneous ONs for the LQY360

3-32



3 INDIVIDUAL SPECIFICATIONS

3.24 LQZ300 (Input-output integrated module)

Table 3-32 Common Specifications

Item Specification
Internal current dissipation 300 mA or less
Dielectric voltage 1,500 VAC, 1 minute (between external terminals in a batch and ground)
External Connection method 40-point connector (Model FCN36 manufactured by Fujitsu Devices Inc.)
wiring Allowable wiring length 200 m or less

LED indication (lit when ON); color: green
Selection indication by SW1 and SW2

Mass 170 g

Operation indication

Be sure to set the partition of the mounting base in which this module is installed to FREE.
The FIX setting would cause the module to malfunction. For how to set mounting base
partitions, refer to “S10mini CPU (Manual number SME-1-100).”

Table 3-33  Input Specifications

Item Specification

Number of inputs 32 inputs
Insulation method Photocoupler insulation
Rated input voltage 12 to 24 VDC
Rated input current 4.1 mA (24 VDC), 2.1 mA (12 VDC)
Limitation on the number of Yes (See Figure 3-55, “Limitation on the number of simultaneous ONs for
simultaneous ON's the LQZ300.”)
Input voltage range 10.2 to 26.4 VDC
ON voltage/current 9 VDC or more/1.4 mA or more
OFF voltage/current 3 VDC or less/0.3 mA or less
Input impedance Approx. 5.6 kQ

OFF—ON 10 ms or less
Response time ON—OFF 10 ms or less
Number of commons 32 inputs/common
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Table

3-34  Output Specifications

Item

Specification

Number of outputs

32 inputs

Insulation method

Photocoupler insulation

Rated output voltage

12 to 24 VDC

Output voltage range

10.2 t0 26.4 VDC

Maximum output current

0.1 A/output, 1.6 A/common

Limitation on the number of
simultaneous ONs

Yes (See Figure 3-55, “Limitation on the number of simultaneous ONs for
the LQZ300.”)

Maximum rush current

2 A, 10 ms or less

Residual voltage

2 V or less

Leak current

0.1 mA or less

OFF—ON 0.2 ms or less
Response time

ON—OFF 0.3 ms or less (*1)
Number of commons 32 outputs/common

Voltage 10.2 to 26.4 VDC
External power supplies 0.4 mA x n (12 VDC)
(*2) Current 0.8 mA x n (24 VDC)

n: Number of ONs

(*1) Use of a load could result in a delay by up to around 1 s.
(*2) Use the same power supply for an external power supply and a load power supply.

LQZ300 D.IN/OUT
0

Y — Operation indication LED selector switches
(SWI1, SW2)
To display input data on the LED, set the
switches as specified in the table below.
SW1 SW2 Display data(*)
Left side | Left side | X000 to 0OF
=INU
swiD) SN Right side | Leftside | X010 to O1F
o ==OUT(U)| € . ——
sSW2@J) =S ouTt o Left side | Right side| Y020 to 02F
0:IN, OU Right side | Right side | Y030 to 03F
SW3 @ 1:0UT, IN <« - -
2:IN&OUT, (*) A starting address of 000 is assumed,
with SW3 being set to 0.
O (¢]
— — — Assigned address setup switch (SW3)
SW3 sets the I/0 data address assignments
oo oo s 1i
HH HA as listed below.
:: :: SW3 Input data addiess Output data address
oo oo assignment (*1) assignment (*1)
as|| [[23]] lo 0 X000 to 01F Y020 to 03F
,{l aoll Hasl] U 1 X020 to 03F Y000 to YIF
SR IR 'Fr, 2 X000 to 01F Y000 to Y1IF
2 (15eff [[aa]] ju LieE Setting inhibited (*2)
:: :: T 1) A starting address of 000 is assumed.
oo oo (*2) If set, the successful operation of the unit
oo oo would become unpredictable.
oo oo
oo oo
oo oo
L— L—
o o
I

Figure 3-53 LQZ300 Appearance
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CAUTION

Power off the module before setting SW3 to avoid possible malfunctioning and
failures.
Particularly, if an external power supply is attached to a connector, remember to
switch off both the unit and the external power supply.

Operation indication LED el Operation indi-

hdl

Fuse (*4)

OUTPUTA2 ,,COM2

12-24 VDC (*2)

-

JNOIIO [OXUO0))

cation LED
selector switch

O
—O— SW1
O

O
O SW2
O

Assigned
address
setup switch

@] sws

3-35

(*1) While the power connection is shown to be a (-)
common above, it can also be used as a (+)
common.

(*2) Use the same power supply for the external
power supply for the output circuit and for the
load power supply.

(*3) Address assignments to the connector terminal
numbers depend on SW3. For the relationship
between the setting of SW3 and address
assignments, see Figure 3-53, “LQZ300
appearance.”

(*4) Connect a fuse with a rated breaking current of

Figure 3-54 LQZ300 Circuit
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B Pin configuration (Module front view)

—
B20| @ a| A20
rlaal !
1aa) The pin configuration is the same for the input
?ﬁ [ L and output connectors.
| fearT
oa
| |oal |
aa
Bl|a a|Al
I

B To set SW3 to 0 (assuming a starting address of 000)
Table 3-35 LQZ300 Address Assignments (1)

Pin No. Address Pin No. Address Pin No. Address Pin No. Address
INPUTB20 X000 INPUTA20 X010 OUTPUTB20 Y020 OUTPUTA20 Y030
INPUTBI19 X001 INPUTA19 X011 OUTPUTB19 Y021 OUTPUTAI19 Y031
INPUTBI18 X002 INPUTA18 X012 OUTPUTBI8 Y022 OUTPUTAIS Y032
INPUTB17 X003 INPUTA17 X013 OUTPUTB17 Y023 OUTPUTAL17 Y033
INPUTBI16 X004 INPUTA16 X014 OUTPUTBI16 Y024 OUTPUTAI6 Y034
INPUTBI15 X005 INPUTAL1S X015 OUTPUTBI15 Y025 OUTPUTALS Y035
INPUTB14 X006 INPUTA14 X016 OUTPUTBI14 Y026 OUTPUTAI14 Y036
INPUTBI13 X007 INPUTA13 X017 OUTPUTBI13 Y027 OUTPUTAI13 Y037
INPUTBI12 X008 INPUTA12 X018 OUTPUTBI12 Y028 OUTPUTAI2 Y038
INPUTBI1 X009 INPUTAI11 X019 OUTPUTBI11 Y029 OUTPUTALI1 Y039
INPUTBI10 X00A INPUTA10 X01A OUTPUTBI10 YO02A OUTPUTAI10 YO03A
INPUTB9 X00B INPUTA9 X01B OUTPUTBY Y02B OUTPUTA9 Y03B
INPUTBS X00C INPUTAS X01C OUTPUTB8 Y02C OUTPUTAS Y03C
INPUTB7 X00D INPUTA7 X01D OUTPUTB7 Y02D OUTPUTA7 Y03D
INPUTB6 X00E INPUTAG6 X01E OUTPUTB6 YO02E OUTPUTAG6 YO3E
INPUTBS X00F INPUTAS XO01F OUTPUTB5 YO02F OUTPUTAS YO3F
INPUTB4 Reserved | INPUTA4 Reserved | OUTPUTB4 Reserved | OUTPUTA4 Reserved
INPUTB3 Reserved | INPUTA3 Reserved | OUTPUTB3 Reserved | OUTPUTA3 Reserved
INPUTB2 COM1 INPUTA2 Reserved | OUTPUTB2 +V OUTPUTA2 COM2
INPUTBI1 COM1 INPUTAL1 Reserved OUTPUTBI1 +V OUTPUTALI COM2

B To set SW3 to 1 (assuming a starting address of 000)
Table 3-35 LQZ300 Address Assignments (2)

Pin No. Address Pin No. Address Pin No. Address Pin No. Address
INPUTB20 X020 INPUTA20 X030 OUTPUTB20 Y000 OUTPUTA20 Y010
INPUTBI19 X021 INPUTA19 X031 OUTPUTBI19 Y001 OUTPUTAI9 Y011
INPUTBI18 X022 INPUTA18 X032 OUTPUTBI18 Y002 OUTPUTAIS8 Y012
INPUTBI17 X023 INPUTA17 X033 OUTPUTBI17 Y003 OUTPUTAI17 Y013
INPUTBI16 X024 INPUTA16 X034 OUTPUTBI16 Y004 OUTPUTAL6 Y014
INPUTBI5 X025 INPUTA15 X035 OUTPUTBI5 Y005 OUTPUTAIS Y015
INPUTBI14 X026 INPUTA14 X036 OUTPUTB14 Y006 OUTPUTAI14 Y016
INPUTBI13 X027 INPUTA13 X037 OUTPUTBI3 Y007 OUTPUTAI3 Y017
INPUTBI12 X028 INPUTA12 X038 OUTPUTBI12 Y008 OUTPUTAI2 Y018
INPUTBI 1 X029 INPUTAI1 X039 OUTPUTBI1 Y009 OUTPUTAI1 Y019
INPUTBI10 X02A INPUTA10 X03A OUTPUTB10 YO00A OUTPUTAI10 YO1A
INPUTB9 X02B INPUTA9 X03B OUTPUTB9 Y00B OUTPUTA9 YO01B
INPUTBS X02C INPUTAS X03C OUTPUTBS Y00C OUTPUTAS Y01C
INPUTB7 X02D INPUTA7 X03D OUTPUTB7 Y00D OUTPUTA7 Y01D
INPUTB6 X02E INPUTA6 X03E OUTPUTB6 YOOE OUTPUTAG6 YO1E
INPUTBS X02F INPUTAS XO03F OUTPUTB5 YOOF OUTPUTAS YOIF
INPUTB4 Reserved | INPUTA4 Reserved | OUTPUTB4 Reserved | OUTPUTA4 Reserved
INPUTB3 Reserved | INPUTA3 Reserved | OUTPUTB3 Reserved | OUTPUTA3 Reserved
INPUTB2 COM1 INPUTA2 Reserved OUTPUTB2 +V OUTPUTA2 COM2
INPUTBI COM1 INPUTA1 Reserved | OUTPUTBI +V OUTPUTAL COM2
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B To set SW3 to 2 (assuming a starting address of 000)

Table 3-35 LQZ300 Address Assignments (3)

Pin No. Address Pin No. Address Pin No. Address Pin No. Address
INPUTB20 X000 INPUTA20 X010 OUTPUTB20 Y000 OUTPUTA20 Y010
INPUTBI19 X001 INPUTA19 X011 OUTPUTB19 Y001 OUTPUTAI19 Y011
INPUTBI18 X002 INPUTAI18 X012 OUTPUTBI18 Y002 OUTPUTAI18 Y012
INPUTBI17 X003 INPUTA17 X013 OUTPUTB17 Y003 OUTPUTAI17 Y013
INPUTBI16 X004 INPUTAL6 X014 OUTPUTBI16 Y004 OUTPUTALI16 Y014
INPUTBIS X005 INPUTAI15 X015 OUTPUTBI5 Y005 OUTPUTAIS Y015
INPUTB14 X006 INPUTA14 X016 OUTPUTB14 Y006 OUTPUTA14 Y016
INPUTBI13 X007 INPUTA13 X017 OUTPUTBI13 Y007 OUTPUTAI13 Y017
INPUTBI12 X008 INPUTA12 X018 OUTPUTBI12 Y008 OUTPUTAI12 Y018
INPUTBI 1 X009 INPUTAI11 X019 OUTPUTBI1 Y009 OUTPUTAI1 Y019
INPUTBI10 X00A INPUTA10 X01A OUTPUTBI10 Y00A OUTPUTAI10 YO1A
INPUTB9 X00B INPUTA9 X01B OUTPUTBY Y00B OUTPUTA9 YO01B
INPUTBS X00C INPUTAS X01C OUTPUTBS Y00C OUTPUTAS Yo01C
INPUTB7 X00D INPUTA7 X01D OUTPUTB7 Y00D OUTPUTA7 Y01D
INPUTB6 X00E INPUTAG6 X01E OUTPUTBG6 YOOE OUTPUTAG6 YOIE
INPUTBS XO00F INPUTAS XO01F OUTPUTBS5 YOOF OUTPUTAS YOIF
INPUTB4 Reserved | INPUTA4 Reserved | OUTPUTB4 Reserved | OUTPUTA4 Reserved
INPUTB3 Reserved | INPUTA3 Reserved | OUTPUTB3 Reserved | OUTPUTA3 Reserved
INPUTB2 COM1 INPUTA2 Reserved OUTPUTB2 +V OUTPUTA2 COM2
INPUTBI COM1 INPUTAI1 Reserved | OUTPUTBI +V OUTPUTAL COM2

/I\ CAUTION

® Be sure to connect the input and output connectors correctly. Reverse
connection of the input and output connectors could damage to the module.

® Wire an external power supply to the output section with correct polarities.
Incorrect polarity setting could cause damage to the module.

® The LQZ300 and our product (Model LWX000) differ in their connector
terminal assignment. To avoid damage to the module, do not attach a
connector wired for the LQZ300 to the LWX000.
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B Limitation on the number of simultaneous ONs
(1) Use the same power supply for the external power supply (to the +V terminal) and for
the load power supply. Use of different power supplies could result in the module
malfunctioning.
(2) The operating ambient temperature and the load current pose the limitation, shown
below, on the number of simultaneous ONs for this module. Attempted use past this

limitation will degrade the product life.

B Ambient temperature derating

Number of simultaneous ONs (*)

641‘—§ 26.4VDC
?\< A/ 24VDC
35‘“ Load condition: 1.6 A/common
. <
%)/ \T\/‘ » Operating ambient temperature [*C]
0 3540 55

(*) The number of simultaneous ONs is the sum total of the number of ON inputs and

outputs.
With simultaneous ONs limited to 32, for example, the following combinations are
possible:

(@D All inputs ON + All outputs OFF

@ All inputs OFF + All outputs ON

@ 16 inputs ON + 16 outputs ON

@ 20 inputs ON + 12 outputs ON

and so on

B Output load current derating to turn on all inputs and outputs

Load current/input or output [mA]

50 f/ 26.4VDC
=)
o 2vDe
2 4{)/ \ ON condition: All inputs and outputs ON
2514 NP
ol 4 I .
7 1 » Operating ambient temperature ['C]
0 3540 55

Figure 3-55 Limitation on the Number of Simultaneous ONs for the LQZ300
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3.25 LQCO000 (Pulse counter)

Table 3-36  LQCO000 Specifications

Item Specification
Operation mode Mode 1 Mode 2 LQC000 COUNTER
Operation mode setup method Terminal block B1 and B2 | Terminal block B1 and B2
P P open shorted gOgVN
>
Counting range 0to+16,383 -8,192 to +8,191 R<C
Number of input channels One channel R=C
- - 0-16,383/-8, 192-8,191
Single-phase input Up count
Input Two-phase input Up/down count
format oD
Stop input Enable type Latch type S B
Input method No-voltage/voltage transistor type A1S | A1
Input frequency 20 kHz or less (duty ratio 50%) b C B2
% Filter time constant Approx. 5 ps I P Y
Rated input voltage 12 to 24 VDC B1S— A3 B3
Input voltage range 10.2 to 26.4 VDC —1A2C B4
Rated input current Approx. 7 mA (12 VDC), approx. 14 mA (24 VDC) B1CF— Ad
—{SHD
ON voltage/current 10 VDC or more/5.3 mA or more SHD B5
OFF voltage/current 3 VDC or less/0.8 mA or less 1.y A5
Compare result output format Count value <, =, > compare value STé)P [ =
P P (coincident output is latch) B P A6
Rated output voltage 12 to 24 VDC S[_(;)P —| A7 B7
| Output voltage range 10.2 to 26.4 VDC —R=C B8
=
% Maximum output current 03A SHD A8
o - —1R<C
Response time 1 ms or less - B9
Voltage 10.2 t0 26.4 VDC s
External power 3.5mA x n (12 VDC), 7.0 mA x n (24 VDC)
li oOm n , /.U ML n B
SUPPIES Current n: Number of ONs
Internal current dissipation 150 mA or less Figure 3-56 LQCOOO
Insulation method Photocoupler insulation Appear ance
Dielectric voltage 1,500 VAC, 1 minute (primaries and ground)
Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm?>
wiring Tightening torque Approx. 6 to 8 N-m
Allowable wiring length | 50 m or less (shielded twisted-pair cable)
Mass 210 g

Be sure to set the partition of the mounting base in which this module is installed to FREE.
The FIX setting would disable the module. For how to set mounting base partitions, refer to
“S10mini CPU (Manual number SME-1-100).”
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5
Operation mode l
setup terminal
au .
[ \ \ % i 1!%
|
Two-phase pulse LA l b
input terminal Il ‘ g
Ay
| /\ \ % EZ
U_ g
N . A
Single-phase pulse | ‘ il g
input terminal | g
YT . g
T T =
Stop signal input | / | % i 3[%}
terminal 1l | Fe
\Li !
External power supply #
connection terminal
—LI
Load
connection ¢ ¢
terminal ﬂ
—{L
E }7
Fuse 12-24 VDC

<

Figure 3-57 LQCO000 Circuit

CAUTION

® Use the same power supply for an external power supply and a load power
supply. Use of different power supplies could result in the module
malfunctioning.

® To prevent the module from malfunctioning or failure, switch the module off
before shorting or opening operating mode setup terminals.
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Inputs to this module must be pulse signals as shown in Figure 3-58.

B Single-phase input

: T
) t2 O e t2 )
ON —
OFF— tl t1
—> [—»
B Two-phase input
’ T
: t2 O e t2
ON —
Phase A
OFF ——
3 gt 3 [l 3 il 13 |l
ON
Phase B
FF
© 2 O e t2
< T >
Symbol Meaning Specifications
T Frequency of pulses 20 kHz or lower
tl Rise/Fall time 2.5us or less
t2 Duty ratio (cycle) with pulse 50% +10%
frequency T
t3 Phase difference 90° +20°

Figure 3-58 Pulse Waveform Specifications
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3.26 LQAO000 (Voltage inputs, 4 points)

Table 3-37 LQAOO00 Specifications

Item

Specification

Input range

+5VDC

+10 VDC

+1to 5 VDC

RANGE switch setting

0

1

2

Number of input channels

Four channels

Insulation method

Photocoupler insulation (common to four channels)

Maximum input voltage +15V +I5V +12V
Number of A/D conversion bits 12 bits (sign + 11 bits)
N .
) +2,000 digit/+5 V 2,000digit/ | 15 100 digit/ed v
Conversion rate 0 dieit- 0 V +10V 0 digit: 0 V
et 0 digit: 0 V et
Ambient temperature ..
2500 +8 digits or less
Total accuracy
Ambient temperature ..
+
0 to 55°C 20 digits or less
5 ms + TRC (remote /O transfer)
Maximum MODE 1 5 ms + RC (J.NET transfer)
response time 5 ms + 4TRC (remote 1/O transfer)
MODE 2 5 ms + RC (J.NET transfer)
Attenuation factor: 9.1 dB/60 Hz
Input filter .
Time constant: approx. 5 ms
Tnput Power ON 5 MQ or more
impedance Power OFF 3 kQ or more

Internal current dissipation

Module REV A: 500 mA or less

Module REV B or later: 580 mA or less

Dielectric voltage

1,500 VAC, | minute (between external terminals in a
batch and ground)

Connection method

18-point terminal block connector (screw: M3)

External Compatible wire 0.3 to 1.25 mm®
wiring Tightening torque Approx. 6 to 8 N-m

Allowable wiring length | 200 m (shielded twisted-pair cable)
Mass 230 g

4—— MODE switch

Switches input data transfer areas.

Setting t?a?rggcgreal:ga trar‘1ls'f\lelrE -grea
MODEL | EXCd@ N | Areq o cer
Fixed at the
|_NOT MODE2 EW area Areaas set
USED| B1
SVO—| 4, RANGE switch
ﬁ NI B2 Switches input voltage ranges.
USED W A2 Switch No. |Input voltage range
— |USED B3 0 +5V input
COF—| A3 1 +10V input
—] C1 B4 2 1to5V input
SHDf— Ad 3toF Setting inhibited
—| SHD
svol—| 2
—qSV3
NoT | B6
—
B7
C2—| a7
— C3
siob—| o 2
——{ SHD
FG |— B9
1 A9

Figure 3-59 LQAO000 Appearance

® The response delay does not include input filter delays.

® TRC denotes a remote /O transfer time.

® RC denotes a refresh cycle time set from J.NET.

® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE and RANGE switches.
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3 INDIVIDUAL SPECIFICATIONS

Channel 0

Channel 1

Channel 2

Channel 3

LQAO000 internal circuit

Figure 3-60 LQAO000 Circuit

A A/D conversion data [digit]

2047 — — — —
20001———— |
|1
|1
|1
-5.12 -5 |
1024~ -10 0 | | Inputvoltage[V]
| 5 512 --.--RANGEO
| : 10 1024 ... RANGE1L
L
I
AN — --2,000
—————— --2,048
A/D conversion data [digit]
20471 —
2000{— — — — — |
|1
|1
|1
0 : : Input voltage [V]
1L 5500 RANGE2

Figure 3-61 LQAO000 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS
|

(1) MODE 1 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 2L 20

Word1| S| Channel 0 A/D conversiondata |0 O O O
Word2 | S| Channel1 A/Dconversiondata |0 O 0 O
Word3| S| Channel 2 A/D conversiondata [0 0 O O
Word4a | S| Channel 3 A/D conversiondata |0 0 0 O
N ~ )H_)
A/D conversion data: -2,048 to +2,047 Fixed at O

(S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) MODE 2 input data format (Data area: EW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Wordl [S S S S |S| Channel 0 A/D conversion data
Word2 [S S S S|S| Channel1 A/D conversion data
Word3 S S S S|S| Channel2 A/D conversion data
Word4 [S S S S|S| Channel 3 A/D conversion data
Hf J\_ Y,
~
The content of the ~ A/D conversion data: -2,048 to +2,047
sign bit is reflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the data in the EW area is set to
H8000 (invalid data).

Figure 3-62 LQAOO00 Input Data Format
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3 INDIVIDUAL SPECIFICATIONS
|

3.27 LQAO050 (Voltage inputs, 8 points, common input for the SC* side of each
channel)

Table 3-38 LQAO0S50 Specifications

Ttem Specification LQAO50
A.INPUT
Input range +5VDC +10 VDC | +1to 5 VDC
Number of input channels Eight channels
Insulation method Photocoupler insulation (common to eight channels) E MODE/
Maximum input voltage +14V RANGE
Number of A/D conversion bits 12 bits (sign + 11 bits) or 14 bits (sign + 13 bits) +5V/£10V/1~5V
+2,000 digit/=5 V| +2,000 digit/+10 V 2,000 digit/4 V
Conversion rate (8,000 digit/+5 V) | (£8,000 digit/+10 V) [ (8,000 digit/4 V)
0 digit: 0 V 0 digit: 0 V 0 digit: 1 V
Ambient temperature | £0.15%/Full scale SCo S
25°C (12 bit: 6 digit, 14 bit: 24 digit)
Total accuracy —1 SV1
Ambient temperature | +0.4%/ Full scale SG1
0to 55°C (12 bit: 16 digit, 14 bit: 64 digit)
—1SV2
5.12 ms + TRC (remote /O transfer) SC2
MODE 1 5.12 ms + RC (J.NET transfer) V3
MODE 2 5.12 ms + 8TRC (remote 1/O transfer) SC3
Maximum 5.12 ms + RC (J.NET transfer) va
response time MODE 3 5.12 ms + TRC (remote I/O transfer) SC4
5.12 ms + RC (J.NET transfer) V5
5.12 ms + 4TRC (remote 1/O transfer) SC5
MODE 4 5.12 ms + RC (J.NET transfer) V6
Attenuation factor: 8.9 dB/60 Hz SC6
Input filter .
Time constant: 4.8 ms —qy7
Tnput Power ON 5 MQ or more SC7
impedance Power OFF 4.8 kQ or more COM
COM
Internal current dissipation 500 mA or less
. . 500 VAC, 1 minute (between external terminals in a batch and
Dielectric voltage
ground)
Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm’ .
wiring Tightening torque 6108 kg-om Figure 3-63 LQAO050 Appearance
Allowable wiring length | 200 m (shielded twisted-pair cable)
Mass 170 g
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3 INDIVIDUAL SPECIFICATIONS

* MODE/RANGE switch — Description

Switch setting Input voltage Description of mode Switch setting Input voltage Description of mode
0 +5V Performs 12-bit A/D conversions on inputs 8 +5V Performs 14-bit A/D conversions on inputs
M and sets the resulting 8-channel data in the M and sets the resulting 8-channel data in the
! o[tl0V XW area. 9 o[*l0V XW area.
2 Dlitosv A Dfitosv
E E
3 1 [ Prohibited B 3 | Prohibited
setting setting
4 +5V Performs 12-bit A/D conversions on inputs C +5V Performs 12-bit A/D conversions on inputs
P M L0V and sets the resulting 8-channel data in the b M 10V and sets the resulting 8-channel data in the
O EW area. (0] EW area. (Provided as a mode for use on
6 ]g lto5V E ]]-3 lto5V existing S10mini hardware systems.)
7 2 | Prohibited F 4 | Prohibited
setting setting

® The response delay does not include input filter delays.

® TRC denotes a remote I/O transfer time.
® RC denotes a refresh cycle time set from J.NET.
® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE and RANGE switches.
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3 INDIVIDUAL SPECIFICATIONS

|

! \
\

! \
\
| .

\
8-channel < \ ‘ }
| L
.

! \
\

! \

External terminal blockJ'

7777

Class D grounding Class D grounding

CAUTION

Wire the cable shield to the external terminal block and use Class D grounding
collectively.

Figure 3-64 LQAO050 Circuit
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3 INDIVIDUAL SPECIFICATIONS
|

Given 5V inputs: Given £10 V inputs:
A/D conversion data [digit] A/D conversion data [digit]
A A
(81912047 7=~~~ "~ 7 - (8191)2,047 1 ——————~ ——
(8,000)2000 |~ T I : (8,000)2,000 T~~~ I |
|
I Lo
I Lo
I Lo
5125 0 | . 102410 0 L .
: | 0 +5 +512 I 0 +10 +10.24
| [
: I Input voltage [V] I Input voltage [V]
| [
I Lo
L - 2,000(-8,000) | fom e —— ~ ~2,000(-8,000)
B T I~ -2,048(-8,192) - - I~ -2,048(-8,192)

Given 1to 5V inputs:
A/D conversion data [digit]

A
(8,191)2,047 -
(8,000)2,000 |
(Note) Each number in parenthesesis the result
of a 14-hit conversion.
0 >
»  Input voltage [V]
0} +1 +5  +5.09
/
/

Figure 3-65 LQAO050 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS

(1) MODE 1 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 | S Channel 0 A/D conversiondata |0 O 0 O
Word2 | S Channel 1 A/D conversiondata |0 O O O
Word3 | S Channel 2 A/D conversiondata |0 O O O
Word4 | S Channel 3 A/D conversiondata |0 0 0 O
Word5 | S Channel 4 A/D conversiondata |0 O 0 O
Word6 | S Channel 5 A/D conversiondata |0 O 0 O
Word7 | S| Channel 6 A/D conversiondata |0 0 0 O
Word8 | S Channel 7 A/D conversiondata |0 O 0 O
g W,
Y
A/D conversion data: -2,048 to +2,047 Fixed at 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) MODE 2 input data format (Data area: EW area, a continuous area for setting 8-channel
data in it)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Wordl [S S S S|S| Channel 0 A/D conversiondata
Word2 [S S S S|S| Channell A/D conversiondata
Word3 | S S S S|S| Channel 2 A/D conversion data
Word4 |S S S S|S| Chawnel 3 A/D conversion data
Word5 S S S S|S| Channel4 A/D conversiondata
Word6 [ S S S S|S| Channel5 A/D conversiondata
Word7 [S S S S|S| Chamnel 6 A/D conversiondata
Word8 [ S S S S|S| Channel 7 A/D conversion data
H( ~ J
The content of the ~ A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-66 LQAO50 Input Data Formats (1/2)
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3 INDIVIDUAL SPECIFICATIONS

(3) MODE 3 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21

N
o

Word1l| S Channel 0 A/D conversion data 0 0
Word2 | S Channel 1 A/D conversion data 00
Word3 | S Channel 2 A/D conversion data 00
Word4 | S| Channel 3 A/D conversion data 00
Word5 | S Channel 4 A/D conversion data 00
Word6 | S| Channel 5 A/D conversion data 00
Word7 [ S| Channel 6 A/D conversion data 00
Word8 | S Channel 7 A/D conversion data 00
S ~ A
A/D conversion data: -8,192 to +8,191 Fixed at O
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +8,191 (H1FFF)
Negative side: -8,192 (HE000)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(4) MODE 4 input data format (Data area: EW area, where the two halves of the 8-channel
data are set separately)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 [S S S S|S Channel 0 A/D conversion data
Word2 [S S S S|S Channel 1 A/D conversion data
Word3 S S S S |S Channel 2 A/D conversion data
Word4 [S S S S |S Channel 3 A/D conversion data
Word5|S S S S|S| Channel4 A/D conversion data
Word6 [ S S S S|S| Channel5 A/D conversiondata
Word7 | S S S S|S| Channel 6 A/D conversion data
Word8 | S S S S|S| Channel7 A/D conversion data
v ~
The content of the ~ A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-66 LQAO50 Input Data Formats (2/2)
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3 INDIVIDUAL SPECIFICATIONS

3.28 LQAO0S5S (Voltage inputs, 8 points, different input for the SC* side of each

channel)

Table 3-39 LQAOS55 Specifications

Item

Specification

Input range

+5VDC | +10 VDC | +1to 5 VDC

Number of input channels

Eight channels

Insulation method

Photocoupler insulation (common to eight channels)

Maximum input voltage +14V
Number of A/D conversion bits 12 bits (sign + 11 bits) or 14 bits (sign + 13 bits)
+2,000 digit/=5 V| +2,000 digit/+10 V 2,000 digit/4 V
Conversion rate (8,000 digit/+5 V) | (£8,000 digit/+10 V) [ (8,000 digit/4 V)
0 digit: 0 V 0 digit: 0 V 0 digit: 1 V
Ambient temperature | £0.15%/Full scale
25°C (12 bit: 6 digit, 14 bit: 24 digit)
Total accuracy
Ambient temperature | +0.4%/ Full scale
0to 55°C (12 bit: 16 digit, 14 bit: 64 digit)
5.12 ms + TRC (remote /O transfer)
MODE 1 5.12 ms + RC (J.NET transfer)
5.12 ms + 8TRC (remote 1/O transfer)
Maximum MODE 2 5.12 ms + RC (J.NET transfer)
response time
MODE 3 5.12 ms + TRC (remote /O transfer)
5.12 ms + RC (J.NET transfer)
5.12 ms + 4TRC (remote 1/O transfer)
MODE 4 5.12 ms + RC (J.NET transfer)
Attenuation factor: 8.9 dB/60 Hz
Input filter .
Time constant: 4.8 ms
Tnput Power ON 5 MQ or more
impedance Power OFF 4.8 kQ or more

Internal current dissipation

500 mA or less

Dielectric voltage

500 VAC, 1 minute (between external terminals in a batch and
ground)

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm’
wiring Tightening torque 6to 8 kgrcm

Allowable wiring length | 200 m (shielded twisted-pair cable)
Mass 170 g
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LQAO55 A.INPUT

MODE/

E RANGE

+5V/£10V/1~5V

—| SVO
SCO

| SV1
SC1

—|SV2
SC2

—|SV3
SC3

—|Sv4
SC4

| SV5
SC5

—| SV6
SC6

| SV7
SC7
—— NOT
NOT | USED
USED

Figure 3-67 LQAOS55 Appearance



3 INDIVIDUAL SPECIFICATIONS

* MODE/RANGE switch — Description

Switch setting Input voltage Description of mode Switch setting Input voltage Description of mode
0 +5V Performs 12-bit A/D conversions on inputs 8 +5V Performs 14-bit A/D conversions on inputs
M and sets the resulting 8-channel data in the M and sets the resulting 8-channel data in the
! o[tl0V XW area. 9 o[*l0V XW area.
2 Dlitosv A Dfitosv
E E
3 1 [ Prohibited B 3 | Prohibited
setting setting
4 +5V Performs 12-bit A/D conversions on inputs C +5V Performs 12-bit A/D conversions on inputs
P M L0V and sets the resulting 8-channel data in the b M 10V and sets the resulting 8-channel data in the
O EW area. (0] EW area. (Provided as a mode for use on
6 ]g lto5V E ]]-3 lto5V existing S10mini hardware systems.)
7 2 | Prohibited F 4 | Prohibited
setting setting

® The response delay does not include input filter delays.

® TRC denotes a remote I/O transfer time.
® RC denotes a refresh cycle time set from J.NET.
® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE and RANGE switches.
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3 INDIVIDUAL SPECIFICATIONS

~
‘ ¢

\

\

8-channel < }

\

\

\

-
( LQAOS55 internal circuit
’Extemal terminal block‘
77777
Class D grounding Class D grounding

CAUTION

Wire the cable shield to the external terminal block and use Class D grounding
collectively.

Figure 3-68 LQAO55 Circuit

Given =5 V inputs: Given =10 V inputs:
A/D conversion data [digit] A/D conversion data [digit]
A A
(8,1912,047 +—————— —= (8,191)2,047 +—————— —=
(8,000)2,000 +————— 7| (8,000)2,000 +————— d
| |
| |
I | I |
L L
5.02 -5 0 l | Input \Pltage [V] -10.24 -10 0 l | Input:oltage [v]
T T T T bl T T T T Lol
| +5 4512 L +10  +10.24
|| ||
| |
I I
I I
I | I |
| o ——— = -2,000(-8,000) S [~ -2,000(-8,000)
- = [ -2,048(-8,192) - 00—~ I -2,048(-8,192)

Given | to 5 V inputs:

A/D conversion data [digit]
A

(8,191)2,047 +———————— ——
(8,000)2,000 +——————

} (Note) Each number in parentheses is the result
| of a 14-bit conversion.
I

\
\
\
; i Input voltage [V]
T »

4 »
J/ +1 +5  +5.09

Figure 3-69 LQAO055 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS

(1) MODE 1 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1| S| Channel 0 A/D conversondata |0 O O O
Word2 | S| Channel 1 A/D conversiondata [0 O 0 O
Word3 | S| Channel 2 A/Dconversiondata |0 O 0 O
Word4 | S| Channel 3 A/Dconversiondata |0 0 0 O
Word5| S| Channel 4 A/D conversiondata |0 0 0 O
Word6 | S| Channel 5 A/D conversiondata |0 O O O
Word7 | S| Channel 6 A/D conversiondata {0 0 O O
Word8 | S| Channel 7 A/D conversiondata |0 0 0 O
Y
A/D conversion data: -2,048 to +2,047 Fixed at 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) MODE 2 input data format (Data area: EW area, a continuous area for setting 8-channel
data in it)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Wordl [S S S S|S| Channel0 A/D conversion data
Word2 [S S S S|S| Channell A/D conversion data
Word3 [S S S S |S| Channel2 A/D conversion data
Word4 [S S S S |S| Channel 3 A/D conversion data
Word5|S S S S|S| Channel4 A/D conversiondata
Word6 [ S S S S|S| Channel5 A/D conversion data
Word7 | S S S S|S| Channel 6 A/D conversion data
Word8 | S S S S|S| Channel7 A/D conversion data
H( N\ N
The content of the ~ A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-70 LQAOS55 Input Data Formats (1/2)
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3 INDIVIDUAL SPECIFICATIONS

(3) MODE 3 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 | S| Channel 0 A/D conversion data 0 0
Word2 | S| Channel 1 A/D conversion data 00
Word3 | S| Channel 2 A/D conversion data 00
Word4 | S| Channel 3 A/D conversion data 00
Word5 | S| Channel 4 A/D conversion data 00
Word6 | S| Channel 5 A/D conversion data 00
Word7 [ S| Channel 6 A/D conversion data 00
Word8 | S| Channel 7 A/D conversion data 00
S ~ A~
A/D conversion data: -8,192 to +8,191 Fixed at 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +8,191 (H1FFF)
Negative side: -8,192 (HE000)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(4) MODE 4 input data format (Data area: EW area, where the two halves of the 8-channel
data are set separately)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1l [S S S S |S Channel 0 A/D conversion data
Word2 [S S S S |S Channel 1 A/D conversion data
Word3|S S S S (S Channel 2 A/D conversion data
Word4 |S S S S (S Channel 3 A/D conversion data
Word5 S S S S |S| Channel4 A/D conversion data
Word6 [ S S S S |S| Channel5 A/D conversiondata
Word7 [S S S S |[S| Chanel 6 A/D conversiondata
Word8 [ S S S S |S| Channel 7 A/D conversion data
H( ~ J
The content of the ~ A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-70 LQAOS55 Input Data Formats (2/2)
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3 INDIVIDUAL SPECIFICATIONS

3.29 LQA100 (Current inputs, 4 points)

Table 3-40 LQA100 Specifications

Item Specification .
LQA100 A.INPUT MODE switch
Input range 4020 mA DC 1 2 MODE / Switches input data transfer areas.
a=
Number of input channels Four channels Remote 170 TNET
Settin ;
Insulation method Photocoupler insulation (common to four channels) 9 | transfer area | transfer area
Fixed at the
Maximum input current +25 mA 4DC 10 20 mA MODE1 XW area Areaas set
Number of A/D conversion bits 12 bits (sign + 11 bits) MODE2 Evve(ajrgathe Areaas set
Conversion rate 2,000 digit/16 mA
0 digit: 4 mA NOT
USED B1
Ambient t tu il
ril rent femperature | g digits or less @ NOT Al
25°C USED| B2
Total accuracy - siofF—
Ambient temperature +20 digits or less — S A2
0 to 55°C o B3
A3
MODE 1 5 ms + TRC (remote 1/O transfer) — C1 Ba
Maximum 5 ms + RC (J.NET transfer) SHD — "
response time ——| SHD
MODE 2 5 ms + 4TRC (remote 1/O transfer) ot B5
5 ms + RC (J.NET transfer) USED! W A5
i . ~|USED|
Input filter AFtenuatlon factor: 9.1 dB/60 Hz S12 B6
Time constant: approx. 5 ms B P A6
Tnput Power ON 250 Q or more 02— A7 B7
impedance Power OFF 230 © or more SI'TD c3 B8
Module REV A: 500 mA or less —SHD A8
Internal current dissipation B9
Module REV B or later: 580 mA or less FG [— A9
. . 1,500 VAC, 1 minute (between external terminals -
Dielectric voltage .
in a batch and ground)
Connection method 18-point terminal strip connector (screw: M3)
Compatible wire 0.3 to 1.25 mm? .
External Figure 3-71 LQA100 Appearance
wiring Tightening torque Approx. 6 to 8 N*m
Allowable wiring length [ 200 m (shielded twisted-pair cable)
Mass 230 g

® The response delay does not include input filter delays.

® TRC denotes a remote I/O transfer time.

® RC denotes a refresh cycle time set from J.NET.

® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE switch.
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3 INDIVIDUAL SPECIFICATIONS

T

T

3
£33

LQA100 internal circuit

Figure 3-72 LQA100 Circuit

2,047
2,000

. A/D conversion data [digit]

Input current [mA]

Figure 3-73 LQA100 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS
|

(1) MODE 1 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1l| s| Channd 0 A/D conversondata [0 0 0 O
Word2 | S| Channel 1 A/D conversiondata |0 0 0 O
Word3 | S| Channel 2 A/D conversiondata [0 O O O
Word4 | S Channel 3 A/D conversiondata [0 O O O
N N Y]
Y Y
A/D conversion data: 0 to +2,047 Fixed at 0

(S: Sign bit)(*)

(*) While the sign bit is normally 0, it is set to 1 when an input current less than 4 mA is received,
in which case the accuracy of the A/D conversion data is not warranted.

» A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) MODE 2 input data format (Data area: EW area)

215 914 213 212 911 210 29 28 27 26 25 24 23 22 21 20

Wordl | s s S S|S | Chanel 0 A/D conversion data
Word2 | S S S S| S| Channel1 A/D conversion data
Word3[S S S S|S | Channed 2 A/D conversion data
Word4 [ S S S S|S | Channel 3 A/D conversion data
N N J
Y Y
The content of the A/D conversion data: O to +2,047
sign bit isreflected here. (S: Sign bit)(*)

(*) While the sign bit is normally 0, it is set to 1 when an input current less than 4 mA is received,
in which case the accuracy of the A/D conversion data is not warranted.

* A/D conversion data in times of overflow
Positive side: +2,407 (H7FF)
Negative side: -2,048 (H800)

» Immediately after power ON (approximately 500 ms), the data in the EW area is set to
H8000 (invalid data).

Figure 3-74 LQA100 Input Data Format
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3 INDIVIDUAL SPECIFICATIONS

3.30 LQA150 (Current inputs, 8 points, common input for the SC* side of each
channel)

Table 3-41 LQA150 Specifications

Ttem Specification
AINPUT

Input range 4 to 20 mA LQA150

Number of input channels Eight channels

Insulation method Photocoupler insulation (common to eight channels) E

MODE

Maximum input voltage 24 mA

Number of A/D conversion bits 12 bits (sign + 11 bits) or 14 bits (sign + 13 bits) 4~20mA

. 2,000 digit/16 mA (8,000 digit/16 mA)

Conversion rate 0 digit: 4 mA
Ambient temperature | +0.15%/Full scale 310
25°C (12 bit: 6 digit, 14 bit: 24 digit)

Total accuracy SCO}—
Ambient temperature | £0.4%/Full scale —1 311
0to 55°C (12 bit: 16 digit, 14 bit: 64 digit) SC1

5.12 ms + TRC (remote 1/O transfer) —1312
MODE 1 5.12 ms + RC (J.NET transfer) SC2
MODE 2 5.12 ms + 8TRC (remote 1/O transfer) —1 513

Maximum 5.12 ms + RC (J.NET transfer) SC3

response time MODE 3 5.12 ms + TRC (remote I/O transfer) —S14
5.12 ms + RC (J.NET transfer) Sc4

5.12 ms + 4TRC (remote I/O transfer) —1 515
MODE 4 5.12 ms + RC (J.NET transfer) SCH

Attenuation factor: 8.9 dB/60 Hz —1 S16
fnput filter Time constant: 4.8 ms SC6

Tnput Power ON 250 Q or more —1S17

impedance Power OFF 237 Q or more S¢7

Internal current dissipation 550 mA or less COM COM

. : 500 VAC, 1 minute (between external terminals in a batch and —

Dielectric voltage

ground)
Connection method 18-point terminal block connector (screw: M3)

External Compatible wire 0.3 to 1.25 mm?

wiring Tightening torque 6 to 8 kgeem .

Figure 3-75 LQA150 Appearance
Allowable wiring length | 200 m (shielded twisted-pair cable)
Mass 170 g
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3 INDIVIDUAL SPECIFICATIONS
|

* MODE switch — Description

Switch setting Input voltage Description of mode Switch setting Input voltage Description of mode
0 M 4t020 mA Performs 12-bit A/D conversions on inputs 8 M 4 to 20 mA Performs 14-bit A/D conversions on inputs
Ie) - and sets the resulting 8-channel data in the 1) . and sets the resulting 8-channel data in the
1 Prohibited XW 9 Prohibited
D . area. D . XW area.
setting setting
2 E A E
3 ! B 3
4 M| 41020 mA Performs 12-bit A/D conversions on inputs C M| 41020 mA Performs 12-bit A/D conversions on inputs
P 0 | Prohibited and sets the resulting 8-channel data in the b 0 | prohibited and sets the resulting 8-channel data in the
D rolu e EW area. D roht ite EW area. (Provided as a mode for use on
6 E setting E E setting existing S10mini hardware systems.)
7 2 F 4

® The response delay does not include input filter delays.

® TRC denotes a remote I/O transfer time.

® RC denotes a refresh cycle time set from J.NET.

® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE switch.
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3 INDIVIDUAL SPECIFICATIONS

|
\
\
|
8-channel < \
\
\
\
\

External terminal block‘

Vi )
Class D grounding Class D grounding

CAUTION

collectively.

Wire the cable shield to the external terminal block and use Class D grounding

Figure 3-76 LQA150 Circuit

Given 4 to 20 mA inputs:

A/D conversion data [digit]

A
(8,191)2,047 4 ——————————
(8,000)2,000 T— ————————

> Input current [MmA]
0474 20 20.38

(Note) Each number in parentheses is the result of a 14-bit conversion.

Figure 3-77 LQA150 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS

(1) MODE 1 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1| S| Channel 0 A/D conversondata |0 O O O
Word2 | S| Channel 1 A/D conversiondata [0 O 0 O
Word3 | S| Channel 2 A/Dconversiondata |0 O 0 O
Word4 | S| Channel 3 A/Dconversiondata |0 0 0 O
Word5| S| Channel 4 A/D conversiondata |0 0 0 O
Word6 | S| Channel 5 A/D conversiondata |0 O O O
Word7 | S| Channel 6 A/D conversiondata {0 0 O O
Word8 | S| Channel 7 A/D conversiondata |0 0 0 O
Y
A/D conversion data: 0 to 2,047 Fixed at 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) MODE 2 input data format (Data area: EW area, a continuous area for setting 8-channel
data in it)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 (S S S S |S Channel 0 A/D conversion data
Word2 [S S S S |S Channel 1 A/D conversion data
Word3 [S S S S (S Channel 2 A/D conversion data
Word4 [S S S S (S Channel 3 A/D conversion data
Word5|S S S S |S| Channel4 A/D conversion data
Word6 [ S S S S |S| Channel5 A/D conversion data
Word7 | S S S S [S| Channel 6 A/D conversion data
Word8 | S S S S |S| Channel7 A/D conversion data
v ~
The content of the A/D conversion data: O to 2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-78 LQA150 Input Data Formats (1/2)
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3 INDIVIDUAL SPECIFICATIONS

(3) MODE 3 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 | S| Channel 0 A/D conversion data 0 0
Word2 | S| Channel 1 A/D conversion data 00
Word3 | S| Channel 2 A/D conversion data 00
Word4 | S| Channel 3 A/D conversion data 00
Word5 | S| Channel 4 A/D conversion data 00
Word6 | S| Channel 5 A/D conversion data 00
Word7 [ S| Channel 6 A/D conversion data 00
Word8 | S| Channel 7 A/D conversion data 00
S ~ A
A/D conversion data: 0 to 8,191 Fixed at 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +8,191 (H1FFF)
Negative side: -8,192 (HE000)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(4) MODE 4 input data format (Data area: EW area, where the two halves of the 8-channel
data are set separately)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1l [S S S S |S Channel 0 A/D conversion data
Word2 [S S S S |S Channel 1 A/D conversion data
Word3|S S S S (S Channel 2 A/D conversion data
Word4 |S S S S (S Channel 3 A/D conversion data
Word5 S S S S |S| Channel4 A/D conversion data
Word6 [ S S S S |S| Channel5 A/D conversiondata
Word7 [S S S S |[S| Chanel 6 A/D conversiondata
Word8 [ S S S S |S| Channel 7 A/D conversion data
H( ~ J
The content of the A/D conversion data: 0 to 2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-78 LQA150 Input Data Formats (2/2)
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3 INDIVIDUAL SPECIFICATIONS

3.31 LQAI15S5 (Current inputs, 8 points, different input for the SC* side of each

channel)

Table 3-42 LQA155 Specifications

Item

Specification

Input range

4t0 20 mA

Number of input channels

Eight channels

Insulation method

Photocoupler insulation (common to eight channels)

Maximum input voltage

24 mA

Number of A/D conversion bits

12 bits (sign + 11 bits) or 14 bits (sign + 13 bits)

Conversion rate

2,000 digit/16 mA (8,000 digit/16 mA)

0 digit: 4 mA
Ambient temperature | £0.15%/Full scale
25°C (12 bit: 6 digit, 14 bit: 24 digit)
Total accuracy
Ambient temperature | +0.4%/Full scale
0to 55°C (12 bit: 16 digit, 14 bit: 64 digit)
5.12 ms + TRC (remote 1/O transfer)
MODE 1 5.12 ms + RC (J.NET transfer)
MODE 2 5.12 ms + 8TRC (remote I/O transfer)
Maximum 5.12 ms + RC (J.NET transfer)
response time
MODE 3 5.12 ms + TRC (remote 1/O transfer)
5.12 ms + RC (J.NET transfer)
5.12 ms + 4TRC (remote /O transfer)
MODE 4 5.12 ms + RC (J.NET transfer)
Attenuation factor: 8.9 dB/60 Hz
Input filter .
Time constant: 4.8 ms
Tnput Power ON 250 Q or more
impedance Power OFF 237 Q or more

Internal current dissipation

550 mA or less

Dielectric voltage

500 VAC, 1 minute (between external terminals in a batch and
ground)

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm?
wiring Tightening torque 6to 8 kgrcm

Allowable wiring length [ 200 m (shielded twisted-pair cable)
Mass 170 g
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3 INDIVIDUAL SPECIFICATIONS
|

* MODE switch — Description

Switch setting Input voltage Description of mode Switch setting Input voltage Description of mode
0 M 4 to 20 mA Performs 12-bit A/D conversions on inputs 8 M 4t020 mA Performs 14-bit A/D conversions on inputs
fo) . and sets the resulting 8-channel data in the Io) - and sets the resulting 8-channel data in the
1 b Prohlblted XW area. 9 b Pro!nblted XW area.
setting setting
2 E A E
3 ! B 3
4 M| 41020 mA Performs 12-bit A/D conversions on inputs C M| 41020 mA Performs 12-bit A/D conversions on inputs
P 0 | prohibited and sets the resulting 8-channel data in the b 0 | Prohibited and sets the resulting 8-channel data in the
D rol ite EW area. D roh e EW area. (Provided as a mode for use on
6 E setting E E setting existing S10mini hardware systems.)
7 2 F 4

® The response delay does not include input filter delays.

® TRC denotes a remote I/O transfer time.

® RC denotes a refresh cycle time set from J.NET.

® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE switch.

3-65



3 INDIVIDUAL SPECIFICATIONS

N
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LQA155 internal circuit
’Extemal terminal block‘
777777
Class D grounding Class D grounding

CAUTION

Wire the cable shield to the external terminal block and use Class D grounding
collectively.

Figure 3-80 LQA155 Circuit

A/D conversion data [digit]
A
8,191)2,047 1 —————————— —-

(8,000)2,000 T— ———————~—

Input current [mA]

0174 20 2038

(Note) Each number in parentheses is the result of a 14-bit conversion.

Figure 3-81 LQA155 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS

(1) MODE 1 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 | S Channel 0 A/D conversiondata |0 O 0 O
Word2 | S Channel 1 A/D conversiondata |0 O O O
Word3 | S Channel 2 A/D conversiondata |0 O O O
Word4 | S Channel 3 A/D conversiondata |0 0 0 O
Word5 | S Channel 4 A/D conversiondata |0 O 0 O
Word6 | S Channel 5 A/D conversiondata |0 O 0 O
Word7 | S| Channel 6 A/D conversiondata |0 0 0 O
Word8 | S Channel 7 A/D conversiondata |0 O 0 O
g W,
Y
A/D conversion data: 0 to 2,047 Fixed at 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) MODE 2 input data format (Data area: EW area, a continuous area for setting 8-channel
data in it)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1l [S S S S |S Channel 0 A/D conversion data
Word2 [S S S S |S Channel 1 A/D conversion data
Word3|S S S S (S Channel 2 A/D conversion data
Word4 |S S S S (S Channel 3 A/D conversion data
Word5 S S S S |S| Channel4 A/D conversion data
Word6 [ S S S S |S| Channel5 A/D conversiondata
Word7 [S S S S |[S| Chanel 6 A/D conversiondata
Word8 [ S S S S |S| Channel 7 A/D conversion data
H( ~ J
The content of the A/D conversion data: 0 to 2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-82 LQAI155 Input Data Formats (1/2)

3-67



3 INDIVIDUAL SPECIFICATIONS

(3) MODE 3 input data format (Data area: XW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21

N
o

Word1l| S Channel 0 A/D conversion data 0 0
Word2 | S Channel 1 A/D conversion data 00
Word3 | S Channel 2 A/D conversion data 00
Word4 | S| Channel 3 A/D conversion data 00
Word5 | S Channel 4 A/D conversion data 00
Word6 | S| Channel 5 A/D conversion data 00
Word7 [ S| Channel 6 A/D conversion data 00
Word8 | S Channel 7 A/D conversion data 00
S ~ A
A/D conversion data: 0 to 8,191 Fixed at O
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +8,191 (H1FFF)
Negative side: -8,192 (HE000)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(4) MODE 4 input data format (Data area: EW area, where the two halves of the 8-channel

data are set separately)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 (S S S S |S Channel 0 A/D conversion data
Word2 [S S S S |S Channel 1 A/D conversion data
Word3 [S S S S (S Channel 2 A/D conversion data
Word4 [S S S S (S Channel 3 A/D conversion data
Word5|S S S S |S| Channel4 A/D conversion data
Word6 [ S S S S |S| Channel5 A/D conversion data
Word7 | S S S S [S| Channel 6 A/D conversion data
Word8 | S S S S |S| Channel7 A/D conversion data
v ~
The content of the A/D conversion data: O to 2,047
sign bit isreflected here. (S: Sign bit)

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

Figure 3-82 LQAI155 Input Data Formats (2/2)
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3 INDIVIDUAL SPECIFICATIONS

3.32

Table 3-43 LQA200 Specifications
Ttem Specification
Input range -100 to 100°C -200 to +350°C 200 to +500°C
RANGE switch setting 0 1 2

Number of input channels

Four channels

Insulation method

Photocoupler insulation (common to four channels)

Number of A/D conversion bits

12 bits (sign + 11 bits)

Conversion rate
(Bridge output voltage)

+2,000 digit
/100 mV

£2,000 digit
/4300 mV

£2,000 digit
/4400 mV

Ambient temperature
25°C

+20 digits or less

Total accuracy
Ambient temperature

+40 digits or less

0to 55°C
10 ms + TRC (remote I/O transfer)
Maximum MODE | 10 ms + RC (J.NET transfer)
response time
MODE 2 10 ms + 4TRC (remote I/O transfer)

10 ms + RC (J.NET transfer)

Input filter

Attenuation factor: 40 dB/60 Hz,
Time constant: approx. 0.3 s

Internal current dissipation

Module REV A: 500 mA or less

Module REV B or later: 580 mA or less

Dielectric voltage

1,500 VAC, 1 minute (between external terminals in a
batch and ground)

LQA200 A.INPUT
1 2
= MODE

Em RANGE

-100 to +100°C/-200 to +350°C
/-200 to +500°C

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm?
wiring Tightening torque Approx. 6to 8 N*m

Allowable wiring length | 200 m (shielded twisted-pair cable)
Mass 240 g

—sHp|—22 .
np—l s
— A3 o
il oy Y
B7
2f—| .
— c3
s, B8
—sHD
FG f— =
] A9
Figure 3-83

® The response delay does not include input filter delays.

® TRC denotes a remote 1/O transfer time.

® RC denotes a refresh cycle time set from J.NET.

LQA200 (Resistance temperature detector inputs, 4 points)

MODE switch
Switches input data transfer areas.

Remote /O

Setting | yrangfer area

Fixed at the
MODE1 XW area

Fixed at the
MODE2 EW area

RANGE switch
Switches input voltage ranges.

Switch No. |Input voltage range
0 -100°C to +100°C

1 -200°C to +350°C

2 -200°C to +500°C
3toF Setting inhibited

LQA200 Appearance

® While a data transfer on remote I/O or J.NET is suspended, the input data is held at its value

in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE and RANGE switches.
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3 INDIVIDUAL SPECIFICATIONS

Channel 0
Channel 1
Channel 2
Channel 3
——¢SH
F LQA200 internal circuit
Brid _ [ 25(Rxt—100) 4r (Rxt—100)
ridge output = | 583,500+ Rxt) 6,250,000
Rxt: Resistance of the RTD (resistance temperature detector) at t'C
r : Resistance of the RTD service wire
Figure 3-84 LQA200 Circuit
RANGEDO (-100 to +100°C input) RANGE2 (-300 to +500°C input)
A A/D conversion data [digit] A A/D conversion data [digit]
2047 — — — 2047 - —— —
1,684 - — — 1876 | — —
(1,712) | (1,907) |
|
-100 : Temperature ['C] 200 | _ Temperature[C]
: 0 100 : 0 500
| |
——— 1791 —— 1,94
(-1823) (-950)
— — — 2048 — — — —-2,048
RANGEL1 (-200 to +350°C input)
A A/D conversion data [digit]
2047 - — — —
e T « The A/D conversion data shows the values
: when using Pt100.
200 | Temperawre[C] The datain parentheses shows the values
| 0 30 when using JPt100.
| - Theresistance of the RTD servicewireis
| i assumed to be 0 Q.
(-1,266)
————-2048

Figure 3-85 LQA200 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS
|

(1) Mode 1 input data format (Data area: XW area)

515 214 213 212 211 210 29 28 27 26 25 24 93 92 21 20
Word1l | 5| Channel 0 A/D conversondata |0 0 0 O

Word2 | S| Channel 1 A/D conversiondata [0 O 0 O
Word3 | S| Channel 2 A/D conversondata [0 O O O
Word4 | S| Channel 3 A/Dconversondata [0 O O O
U N Y]
Y e
A/D conversion data: -2,048 to +2,047 Fixedat 0
(S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +2,407 (H7FF)
Negative side: -2,408 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) Mode 2 input data format (Data area: EW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Wordl|s s s S|S | Channe 0 A/D conversion data
Word2 | S S S S|S | Channel 1 A/D conversion data
Word3|[S S S S|S | Channel 2 A/D conversion data
Word4 | S S S S|S | Channel 3 A/D conversion data
& J\_ J
Y Y
The content of the ~ A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign hit)

* A/D conversion data in times of overflow
Positive side: +2,407 (H7FF)
Negative side: -2,408 (H800)

» Immediately after power ON (approximately 500 ms), the data in the EW area is set to
H8000 (invalid data).

Figure 3-86 LQA200 Input Data Format
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3 INDIVIDUAL SPECIFICATIONS

3.33 LQAZ201 (Resistance inputs, 4 points)

Table 3-44 LQA201 Specifications

Item Specification
Input range -50 to 150°C -200 to +100°C -100 to +300°C
RANGE switch setting 0 1 2

Number of input channels

Four channels

Insulation method

Photocoupler insulation (common to four channels)

Number of A/D conversion bits

12 bits (sign + 11 bits)

Conversion rate
(Bridge output voltage)

£2,000 digit
/£125 mV

+2,000 digit
/200 mV

+2,000 digit
/250 mV

LQA201
«= MODE

-50~+150°C/-200~+100°C
/-100~+300°C

A.INPUT

—— MODE switch
Switches input data transfer areas.
Setti Remote 1/0 JNET
Ctng | transfer area | transfer area
Fixed at the .
MODEI XW arca Area as set
Fixed at the
MODE2 EW arca Area as set

L RANGE switch

Switches input voltage ranges.

zAsriﬂélem temperature | digits or less Switch No. [Input voltage range
Total accuracy - 0 -5000C to +1 50053
Ambient temperature 440 digits or less 1 -200°C to +100°C
0 t0 55°C € 2 -100°C t0 +300°C
10 ms + TRC (remote 1/O transfer) SiofF Sctting inhibited
MODE 1
Maximum 10 ms + RC (J.NET transfer)
response time MODE 2 10 ms + 4TRC (remote I/O transfer) sl SHD A4
10 ms + RC (J.NET transfer) vy - B5
. A5
Input filter Attenuation factor: 40 dB/60 Hz, — A3
P Time constant: approx. 0.3 s B2 — B6
. AB
Module REV A: 500 mA or less
Internal current dissipation c2 — B7
Module REV B or later: 580 mA or less 3 A7
; inals i B8
Diclectric voltage 1,500 VAC, 1 minute (between external terminals in a SHDb— A8
batch and ground) —sHD
Connection method 18-point terminal block connector (screw: M3) FG e A9 B9
External Compatible wire 0.3 to 1.25 mm? —
wiring Tightening torque Approx. 6 to 8 Nem
Allowable wiring length [ 200 m (shielded twisted-pair cable)
Mass 240 g Figure 3-87 LQA201 Appearance

® The response delay does not include input filter delays.

® TRC denotes a remote /O transfer time.

® RC denotes a refresh cycle time set from J.NET.
® While a data transfer on remote I/O or J.NET is suspended, the input data is held at

its value in effect just before the suspension of the transfer.

CAUTION

Power off the module before setting the MODE and RANGE switches.
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3 INDIVIDUAL SPECIFICATIONS

Channel 0
Channel I %
Channel 2 %
Channel 3 %
N
A(E’i LQA201 internal circuit

B (25 ®xa—100)  4r Rxt—100)
ridge output = | 52,500 Rxt) 6,250,000

Rxt: Resistance of the RTD (resistance temperature detector) at t'C
r :Resistance of the RTD service wire

Figure 3-88 LQA201 Circuit

RANGEQ (-50°C to +150°C input) RANGEI (-200°C to +100°C input) RANGE2 (-100°C to +300°C input)
A A/D conversion data [digit] A A/D conversion data [digit] A A/D conversion data [digit]
2,047 — — — — 2,047 o ——— 2,047 — — — —
1987 p——— 1,903 [———
(2,021) | (1,934) |
| 840 |— |
| . (855) | . | .
50 | Temperature [C] 500 | Temperature [ C] 100 | Temperature [ C]
i 0o 150 I 0 100 " i 0o 30
. —-703 | — — -715
(-716) (-728)
I -1,864
_____ (-1,896)
— — — —-2,048 — — — —1 -2,048 — — — —-2,048

» The A/D conversion data shows the values when using Pt100.
The data in parentheses shows the values when using JPt100.
* The resistance of the RTD service wire is assumed to be 0 Q2.

Figure 3-89 LQA201 A/D Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS
|

(1) Mode 1 input data format (Data area: XW area)

515 14 213 212 P11 210 29 28 27 26 25 24 93 22 21 20
Wordl | 5| Channel 0 A/D conversondata [0 0 0 O

Word2 | S| Channel1 A/D conversiondata [0 0 0 O
Word3 | S| Channel 2 A/D conversiondata (0 O O O
Word4 | S| Channel 3 A/Dconversondata [0 O 0 O
N N Y
g Y
A/D conversion data: -2,048 to +2,047 Fixed at O
(S: Sign bit)

» A/D conversion data in times of overflow
Positive side: +2,407 (H7FF)
Negative side: -2,408 (H800)

* Immediately after power ON (approximately 500 ms), the A/D conversion data is set to
HO000.

(2) Mode 2 input data format (Data areca: EW area)

215 914 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Wordl | s s s S|S | Chanel 0 A/D conversion data
Word2 | S S S S|S | Channel 1 A/D conversion data
Word3|[S S S S|S | Channe 2 A/D conversion data
Word4 [ S S S S|S | Channed 3 A/D conversion data
& J\_ J
Y Y
The content of the  A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign hit)

» A/D conversion data in times of overflow
Positive side: +2,407 (H7FF)
Negative side: -2,408 (H800)

» Immediately after power ON (approximately 500 ms), the data in the EW area is set to
H8000 (invalid data).

Figure 3-90 LQA201 Input Data Format
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3

INDIVIDUAL SPECIFICATIONS

3.34 LQAS00 (Voltage outputs, 4 points)

Table 3-45 LQAS500 Specifications
Ttem Specification MODE switch
LQA15002A' OuTPUT Switches input data transfer areas.
Output range +5VDC +10 VDC +1to 5 VDC
RANGE switch setting 0 1 2 Setting | Fematel/o | INET
Number of output channels Four channels MODEL '):<i\)/(\/ed athe | Areqasset
area
Insulation method Photocoupler insulation (common to four channels) Fixed at the
- MODE2 EW area Areaas set
Load resistance 2 kQ or more
Number of D/A conversion bits 12 bits (sign + 11 bits) 12 bits (unsigned) I_ RANGE switch
—not Switches input voltage ranges.
Comversion rate £5 V/2,000 digit | +10 V/2,000 digit | =4 V/4,000 digit o B2 B1 .
0'V: 0 digit 0'V: 0 digit 1V: 0 digit —| A1 Switch No. | Output voltage range
—SV1 B2 0 +5V input
i NOT + i
Al?blem TeMPErature | ) v or less +40 mV or less +10 mV or less USED[ i | A2 1 10V |.nput
25°C -] HgED 2 1to5V input
Tolaccuracy Ambient temperature CO 83 StoF Setting inhibited
P +50 mV or less +100 mV or less +25 mV or less A3
0 to 55°C —] C1 B4
4 ms + TRC (remote 1/O transfer) SHD—— A4
MODE 1 —| SHD
Maximum 4 ms + RC (J.NET transfer) . B5
response time A5
MODE 2 4 ms + 4TRC (remote I/O transfer) — SV3
4 ms + RC (J.NET transfer) NOT B6
USEDNOT AB
Module REV A: 500 mA or less ===1USED| B7
Internal current dissipation c2 —|
Module REV B or later: 530 mA or less e A7
. . 1,500 VAC, 1 minute (between external terminals in a SHD|—| B8
Dielectric voltage A8
batch and ground) —1 SHD B9
Connection method 18-point terminal block connector (screw: M3) FG A9
External Compatible wire 0.3 to 1.25 mm’
wiring Tightening torque Approx. 6 to 8 N-m
Allowable wiring length | 200 m (shielded twisted-pair cable)
Mass 240¢ Figure 3-91 LQAS500 Appearance

® TRC denotes a remote /O transfer time.

® RC denotes a refresh cycle time set from J.NET.

® While a data transfer on remote I/O or J.NET is suspended, the output data is held at its

value in effect just before the suspension of the transfer, regardless of the status of the
OUTPUT HOLD terminal.

CAUTION

Power off the module before setting the MODE and RANGE switches.
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3 INDIVIDUAL SPECIFICATIONS

Channel 0
Channel 1 {
Channel 2
Channel 3
LQAS500 internal circuit

Figure 3-92 LQAS00 Circuit

RANGE1, RANGEO

4 Output voltage [V]
1024 512F+—————
RANGE2
10 5F———— ' G  Output voltage [V]
Lo
- 5001 — ————— —
I 5r———— (|
I L
2,048 -2,000 | | DIA conversion data [digit] L
o 0 20002047 | |
!
o 1 | | DIA conversion data
! 0 4,000 4,095 [digit]
| === 5 -10
______ -5.12 -10.24

Figure 3-93 LQAS500 D/A Conversion Characteristics
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3 INDIVIDUAL SPECIFICATIONS

(1) Mode 1 output data format (Data area: YW area)

* RANGE switch set to 0 or 1

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Word1 | S| Channel 0 DJ/A conversion data No effect

Word2 | S| Channel 1 D/A conversion data No effect
Word3 | S| Channel 2 D/A conversion data No effect
Word4 | S| Channel 3 D/A conversion data No effect
\ J
Y
D/A conversion data: -2,048 to +2,047
(S: Sign hit)

» RANGE switch set to 2

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word 1 Channel 0 D/A conversion data No effect

Word 2 Channel 1 D/A conversion data No effect

Word 3 Channel 2 D/A conversion data No effect

Word 4 Channel 3 D/A conversion data No effect
N J

~
D/A conversion data: O to 4,095

(2) Mode 2 output data format (Data area: EW area)

* RANGE switch set to 0 or 1

215 214 913 912 211 210 29 28 27 26 25 24 23 22 21 20

Word 1 No effect S| Channel 0 D/A conversion data

Word 2 No effect S| Channel 1 D/A conversion data

Word 3 No effect S| Channel 2 D/A conversion data
S

Word 4 No effect Channel 3 D/A conversion data

N\ J
Y

D/A conversion data: -2,048 to +2,047
(S: Sign bit)

» RANGE switch set to 2

215 914 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Word 1 No effect Channel 0 D/A conversion data
Word 3 No effect Channel 1 D/A conversion data
Word 3 No effect Channel 2 D/A conversion data
Word 4 No effect Channel 3 D/A conversion data

v
D/A conversion data: O to 4,095

Figure 3-94 LQAS00 Output Data Format
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3.35 LQAG600 (Current outputs, 4 points)

Table 3-46 LQAG600 Specifications

Item

Specification

Output range

4 to 20 mA DC

Number of output channels

Four channels

Insulation method

Photocoupler insulation (common to four
channels)

Load resistance

600 Q or less

Number of D/A conversion bits

12 bits (unsigned)

Conversion rate

16 mA/4,000 digit
4 mA: 0 digit

Ambient temperature
25°C

+0.04 mA or less

Total accuracy
Ambient temperature

=+
0 to 55°C 0.1 mA or less

MODE 1 4 ms + TRC (remote /O transfer)
Maximum 4 ms + RC (J.NET transfer)
response time

MODE 2 4 ms + 4TRC (remote /O transfer)

4 ms + RC (J.NET transfer)

Internal current dissipation

Module REV A: 500 mA or less

Module REV B or later: 530 mA or less

Dielectric voltage

1,500 VAC, 1 minute (between external
terminals in a batch and ground)

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm?
wiring Tightening torque Approx. 6 to 8 N*m

Allowable wiring length | 200 m or less (shielded twisted-pair cable)
Mass 240 g

® TRC denotes a remote /O transfer time.

LQA600 A.OUTPUT
1 2
& MODE

DC4~20mA

NOT
NOT USED) B1
Shor | A1

ISED)|
sio—| 2
—si 5
cob—
i B4
sif—{ ,,
—|stb
NOT | BS
USEDIHQED A5

B6

i s13—=

> B7
c2 A7
— ¢3
SiE—| . B8
—{sHD
F6 |— e
1 A9

Figure 3-95

® RC denotes a refresh cycle time set from J.NET.

MODE switch
/ Switches output data transfer areas.

Remote I/O
transfer area

JNET

Setting transfer area

Fixed at the

MODE1 X\ area

Areaas set

Fixed at the

MODE2 EW area

Areaas set

LQA600 Appearance

® While a data transfer on remote I/O or J.NET is suspended, the output data is held at its

value in effect just before the suspension of the transfer, regardless of the status of the
OUTPUT HOLD terminal.

CAUTION

Power off the module before setting the MODE switch.
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IDUAL SPECIFICATIONS

Channel 0

Channel 1

Channel 2

Channel 3

24\VDC | ¢ _JSH
F

Yua

LQAG600 internal circuit

20.38
20

y Output current [mA]

Figure 3-96 LQAG600 Circuit

4 I D/A conversion data
> [digit]
0 4,000 4,095
Figure 3-97 LQA600 D/A Conversion
Characteristics

(1) Mode 1 output data format (Data area: YW area)

Word 1
Word 2
Word 3
Word 4

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Channel 0 D/A conversion data No effect
Channel 1  D/A conversion data No effect
Channel 2 D/A conversion data No effect
Channel 3 D/A conversion data No effect

v

D/A conversion data: 0 to 4,095

(2) Mode 2 output data format (Data area: EW area)

Word 1
Word 2
Word 3
Word 4

215 214 213 12 211 210 29 28 27 26 25 24 23 22 21 20

No effect Channel 0 D/A conversion data
No effect Channel 1 D/A conversion data
No effect Channel 2 D/A conversion data
No effect Channel 3 D/A conversion data

~
D/A conversion data: 0 to 4,095

Figure 3-98 LQA600 Output Data Format
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3.36 LQAG610 (Current outputs, 4 points)

Table 3-47 LQAG610 Specifications

Item

Specification

Output range

4 to 20 mA DC

Number of output channels

Four channels

Insulation method

Photocoupler insulation (common to four
channels)

Load resistance

500 Q or less

Number of D/A conversion bits

12 bits (unsigned)

Conversion rate

20 mA/4,000 digit
0 mA: 0 digit

Ambient temperature
25°C

+0.04 mA or less

Total accuracy
Ambient temperature

=+
0 to 55°C 0.1 mA or less

MODE 1 4 ms + TRC (remote /O transfer)
Maximum 4 ms + RC (J.NET transfer)
response time

MODE 2 4 ms + 4TRC (remote /O transfer)

4 ms + RC (J.NET transfer)

Internal current dissipation

Module REV A: 500 mA or less

Module REV B or later: 530 mA or less

Dielectric voltage

1,500 VAC, 1 minute (between external
terminals in a batch and ground)

LQAG610 A.OUTPUT
1 2
&= MODE

MODE switch
/ Switches output data transfer areas.

Remote I/O
transfer area

JNET

Setting transfer area

Fixed at the

MODE1 XW area

Areaas set

Fixed at the
EW area

MODE2 Areaas set

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm?
wiring Tightening torque Approx. 6 to 8 N*m

Allowable wiring length | 200 m or less (shielded twisted-pair cable)
Mass 240 g

® The response delay does not include input filter delays.

® TRC denotes a remote /O transfer time.

DCO0~20mA
—JNOT
1 [USED) B1
——
siof—| 2
—si o
of— L
- B4
siof—| .,
—|sHo
NOT | BS
—Jh—
B6
I
SI3 o
2|
—{ ¢3
SiF—| 2
—{sHD
F6 f— 2
] A9
Figure 3-99

® RC denotes a refresh cycle time set from J.NET.

LQAG610 Appearance

While a data transfer on remote I/O or J.NET is suspended, the output data is held at its

value in effect just before the suspension of the transfer, regardless of the status of the
OUTPUT HOLD terminal.

CAUTION

Power off the module before setting the MODE switch.
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3 INDIVIDUAL SPECIFICATIONS

Channel 0
A Output current [mA]
Channel 1 045 -7 77—
200—————-, |
|
|
|
|
Channel 2 0 ! I ‘D/A conversion plgta
0 4,000 4,095 [digit
Channel 3
24VDC ¢ _/SH
4 a LQAG610 internal circuit
Figure 3-100 LQA®610 Circuit Figure 3-101 LQA610 D/A

Conversion Characteristics

(1) Mode 1 output data format (Data area: YW area)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word 1 Channel 0 D/A conversion data No effect
Word 2 Channel 1 D/A conversion data No effect
Word 3 Channel 2 D/A conversion data No effect
Word 4 Channel 3 D/A conversion data No effect
N J
Y~

D/A conversion data: 0 to 4,095

(2) Mode 2 output data format (Data area: EW area)

215 214 913 212 211 210 29 28 27 26 25 24 23 22 21 20

Word 1 No effect Channel 0 D/A conversion data
Word 2 No effect Channel 1 D/A conversion data
Word 3 No effect Channel 2 D/A conversion data
Word 4 No effect Channel 3 D/A conversion data
N J
Y~

D/A conversion data: O to 4,095

Figure 3-102 LQA®610 Output Data Format
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|

3.37 LQA301, LQA310 (Scan-type separately insulated analog inputs)

Table 3-48 LQA301 and LQA310 Specifications

Item

Specification

Module type

A/D conversion module: LQA301

Scanner module: LQA310

Number of input channels

4 channels/scanner module
Up to 28 channels/unit

Insulation method

Photo MOS relay, flying capacitor type

Rated input: E

+5VDC

Maximum input: E

+15 VDC

Inter-common allowable voltage: ECM

+500 VDC (Inter-channel potential difference: Up to 500 V)

Number of A/D conversion bits

12 bits (Sign + 11 bits)

Conversion rate

42000 digit/+5 V (0 digit: 0 V)

Ambient temperature
25°C

+8 digits or less

Total accuracy -
Ambient temperature

0to 55°C

+12 digits or less

Maximum response time

(20 ms x Number of scanner modules) + 4TRC

Input filter

Attenuation factor: 35 dB//60 Hz
Time constant: approx. 150 ms

Input Power ON

1 MQ or more

impedance Power OFF

1 MQ or more

Internal current dissipation

LQA301: 500 mA or less, LQA310: 100 mA or less

Dielectric voltage

500 VDC, 1 minute (between external terminals in a batch
and ground)

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm®
wiring Tightening torque Approx. 6 to 8 N*m

Allowable wiring length | 200 m or less (shielded twisted-pair cable)
Mass LQA301: 170 g, LQA310: 220 g

O | 0301

@5 E.-ADC: DC+5V

AINPUT R LQA310

A.INPUT

B1

B2

B3

B4

B5

B6

B7

B8

B9

SCANNER
M NOT
0 LUSED N
— C0
SHD o
NOT A2
USED
V1 frmm A3
— C1
SHD o
NOT Ad
vy LUSED
- AS
SHD frmme
—]nor AS
USED
SV3 o a7
— (3
) —
NOT A8
USED
F6 A9

® The response delay does not
include input filter delays.
® TRC denotes a remote I/O transfer
time.
While a data transfer on remote
I/O is suspended, the input data is
held at its value in effect just
before the suspension of the
transfer.
® No external wiring is required for
the A/D conversion module.
® This module gives the station
module the appearance of
functioning the same way as the
analog input module (LQAO000) in

mode 2.

D Typeindication
@ Function indication
(3 Name indication

@ Input terminal block

@

Figure 3-103 LQA301 and LQA310 Appearance
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3 INDIVIDUAL SPECIFICATIONS

Channel 0

E|

]

Channel 1

LQA310 LQA301
Internal circuit Internal circuit

]

Channel 2

il

Channel 3

il

E: Input voltage

ECM: Inter-common voltage

=
E
ek

FF
£

oI [01U0)

Figure 3-104 LQA301 and LQA310 Circuit

A/D conversion data

2,047

2,000

-512 -50 0

[digit]
A

_________ -2,000

-2,048

Figure 3-105 LQA301 and LQA310 A/D
Conversion Characteristics

50 512 "[v]

215 914 913 212 211 210 20
Wordl | s|s|sS|S|S| Channel 0 A/D conversion data
Word2 | S| S|S|S|S| Channel 1 A/D conversion data
Word3 | S| S|S|S|S| Chamnel 2 A/D conversiondata
Word4 | S| S|S|[S|S| Channel 3 A/D conversion data

N J\. J
Y Y

The content of the A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign hit)

_Input voltage

* A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)

* Immediately after power ON (approximately
800 ms), the data in the EW area is set to H8000
(invalid data).

Figure 3-106 Input Data Format
(Data area: EW area)
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3.38 LQAS800, LQAS810 (Scan-type commonly insulated analog inputs)

Table 3-49 LQAS800 and LQAS810 Specifications

Item

Specification

Module type

A/D conversion module: LQA800

Scanner module: LQA810

Number of input channels

4 channels/scanner module
Up to 28 channels/unit

Insulation method

Photocoupler insulation

Rated input: E

+5VDC

Maximum input: E

+15 VDC

Inter-common allowable voltage: ECM

+60 VDC (Inter-channel potential difference: Up to 500 V)

Number of A/D conversion bits

12 bits (Sign + 11 bits)

Conversion rate

42,000 digit/+5 V (0 digit: 0 V)

Ambient temperature
25°C

+8 digits or less

Total accuracy -
Ambient temperature

0to 55°C

+12 digits or less

Maximum response time

Remote 1/0 transfer: (20 ms x Number of scanner modules) +
4TRCs
J.NET transfer: (20 ms x Number of scanner modules) + RC

Input filter

Attenuation factor: 14 dB/60 Hz
Time constant: approx. 10 ms

Input Power ON

5 MQ or more

impedance Power OFF

5 MQ or more

Internal current dissipation

LQAS800: 500 mA or less, LQA810: 100 mA or less

Dielectric voltage

1,500 VAC, 1 minute (between external terminals in a batch
and ground)

Connection method 18-point terminal block connector (screw: M3)
External Compatible wire 0.3 to 1.25 mm®
wiring Tightening torque Approx. 6 to 8 N*m

Allowable wiring length | 200 m or less (shielded twisted-pair cable)
Mass LQAS800: 170 g, LQA810: 220 g

o= | 0A300

@%=d ADC: DC+5V

AINPUT RS LQA810

A.INPUT

SCANNER
M NOT
V0 LUSED N B1
— V1
NOT B2
USED | noT A2
USED B3
00 frmmm A3
] C1 B4
SHD [ Ad
m—t SHD 85
SV2 [ A5
NOT B6
USED[ ot A6
B7
cp |USED -
—] 3 B8
SHD o A8
=t SHD B9
FG ’— A9

The response delay does not
include input filter delays.
TRC denotes a remote 1/O

RC denotes a
refresh cycle time set from
J.NET.

While a data transfer on remote
I/O or J.NET is suspended, the

input data is held at its value in

transfer time.

effect just before the suspension
of the transfer.

No external wiring is required for
the A/D conversion module.

This module gives the station
module the appearance of
functioning the same way as the
analog input module (LQA000)

in mode 2.

@ Type indication
(@ Function indication
(® Name indication

@ Input terminal block

@

Figure 3-107 LQAS800 and LQAS810 Appearance
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LQAS810 LQAS00
Internal circuit Internal circuit

SVO0
L

2
-1
/

Channel 0

1%
7
=

|_4
Ynd

| .
2]
m(‘)
)

3
<
m
—>
By
» €1zt ¢
— 1/
2

1

Channel 1 '
Cl N
supL| VVY :

*_

Q

- )
A= STHIP
ET% “AI Channel 2 E E ?;

L 2ol ML s lh | £ [emp| 2 @
Jy U_d SHD, = g
ZaTri SV3 \o— =
ET% EE /\E Channel 3 g

3_
C
[

E: Input voltage
ECM: Inter-common voltage

Figure 3-108 LQAS800 and LQAS810 Circuit

'[‘Z/i zi gonvef sion data 215 214 213 212 211 210 20
o b Wordl | s|s|s|S|S| Channed 0 A/D conversion data
Word2 | S| S|S|S|S| Channe 1 A/D conversion data
Word3 | S|S|S|S|S| Channel 2 A/D conversion data
Word4 | S| S[S|S|S| Channel 3 A/D conversion data

& J\ J
Y Y

The content of the A/D conversion data: -2,048 to +2,047
sign bit isreflected here. (S: Sign hit)

2000—- - - - - - - - -

-5.12 Input voltage [V]

o
- — - — — — — —

512 * A/D conversion data in times of overflow
Positive side: +2,047 (H7FF)
Negative side: -2,048 (H800)
_________ | 2,000 * Immediately after power ON (approximately
----------- 2,048 800 ms), the data in the EW area is set to
H8000 (invalid data).

B

Figure 3-109 LQAS800 and LQA810 A/D Figure 3-110 Input Data Format
Conversion Characteristics (for Remote I/O Communication)
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4 HANDLING
|

4.1

Mounting I/O Modules

In mounting I/O modules in a CPU or I/O unit, take notice of the precautions below to guard

them against noise interference from connections external to them. For information on how to

mount scan-type analog input modules, see Section 4.7, “Handling Scan-type Analog Input

Modules.”

® Do not install an I/O module rated at 100 VAC or 100 VDC or more in the slot adjacent to
the CPU module. Keep such I/O modules as apart from the CPU module as possible. If it
unavoidable to install such a slot in the slot adjacent to the CPU module, keep a cable
extension of at least 100 mm and then use a shielded cable, surge killer or any other
appropriate means to protect against noise.

® In installing option modules and I/O modules in a single CPU mounting base, install the
option modules without an empty slot intervening from the slot adjacent to the CPU module,
leaving one slot space apart from the I/O modules. Further, keep the wirings for option and
I/O modules separated.

® Install I/O modules rated at 24 VDC or less and those rated at 100 VAC or 100 VDC or more
apart from one another.

® Install analog input/output and analog counter modules one slot space apart from I/O
modules rated at 100 VAC or 100 VDC or more.

® Separate wirings for I/O modules according to their operating voltage.

CPU 1/0 modules 1/0 modules rated cpU Analog o | 1/O modules rated
PS rated at 24 VDC | at 100 VAC/VDC PS counter g at 100 VAC/VDC
ng or less or more ng modules < | or more
g
Separate wirings for I/O modules Install analog input/output and analog
according to their operating voltage. counter modules one slot space apart
from I/O modules.
/O modul ted m | I/O modules rated
modules rate
PS |CPU Options at 24 VDC or less PS |CPUl  Options g, ?); ;?gr;]AC/VDC
g
Keep the wirings for option and I/O Install option modules leaving them one
modules separated. slot space apart from the I/O modules.

Figure 4-1 Mounting I/O Modules
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4.2 Wiring I/0O Modules
4.2.1 Digital input/output modules

® Keep I/O cables at least 10 cm apart from any cable carrying heavy current.

® Keep I/O cables rated 12/24 VDC apart from I/O cables rated at 100/200 VAC and 100

VDC.

® [f an I/O cable extends over such a long haul that it runs locally in parallel with a cable
carrying heavy current, use a multicore cable with electrostatic shield in its place. Be sure
to ground the shield of the cable.
When wiring through a duct or conduit, be sure to ground that duct or conduct.
When determining a wire length, consider the floating capacity of the cable.

Use solderless terminals to wire cables to a terminal block.

Use the connector types recommended in the table below to wire those modules that use a

connector to wire their input and output.

<LQX300, LQX350, LQY300, LQY350, LQZ300>

Connection method Compatible connector type

Fujitsu Devices Inc.  FCN-361J040-AU connector
FCN-360C040-B connector cover

Fujitsu Devices Inc. FCN-363J040 housing

Soldered connection

Solderless connection FCN-363J-AU contact
FCN-360C040-B connector cover
Pressure connection Fujitsu Devices Inc.  FCN-367J040-AU/F

<LQX310, LQX360, LQY310, LQY360>

Connection method Compatible connector type

Pressure connection DDK Ltd. FRC3-034-10S

4.2.2 Analog input/output modules

Because analog input/output modules handle low-level analog signals, the following points, as

well as the precautions noted above, should deserve special notice:

® Use a dedicated harness to bundle these modules and separate it from that for AC digital
signals.

® [n mounting these modules in a unit, concentrate them on the CPU or station module side or
in the last slot to the extent possible to facilitate their separation from AC digital signals.

® Use shielded twisted-pair cables for cabling.

® [f marked noise interference is likely to enter a cable, ground the cable shield at the entrance

of the enclosure. Limit the cable extension to 10 cm or less or to a minimum required.
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LQAOOO A.INPUT
1 2
&= MODE

—o— o
/7—_@ 0 F— USED B1
— L] 4 | AT 52 ) ﬂ; A1
@S 1 a2 =|::(% oT | B2
| 5 ¢ USED[noT A2
B3 USED B3
2| a3 Solderless COF—| a3
— 6 B4 terminals — C1
31— SHDf— B
| ] A stDf—22
Harness band | _8|I_ B5 EQ SV2l— BS
A5 ‘ O _1sv3 A5
\cza 79 C B6 0 NOT | B6
[, 28 USEDlyor | A6
N B7 , T o |2 B7
LI A a7 Shielded — > A7
I/O cable L 1 E B8 twisted-pair E E B8
| cable [
. B A8 —Jso—=
Bundle signal —1 F B9 Harness band —>&4 FG |—
and common O Ao — A9
lines in the —
same harness.
<Wiring LQX*** and LQY ***> <Wiring LQA***and LQC000>
Figure 4-2 Wiring I/O Modules
it Solderl
Unit: mm Heat-shrinkable tube te(;mieiaelzzs

Cable

7 or less 7 or less — ) 1
6

Shield wire g

Solderless terminals Attaching solderless terminals to a cable

Round Tongue style —‘ “ |

Example: R1.25-3 Example: 1.25-YS3A

Figure 4-3 Solderless Terminals
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4.2.3 Pulse counter modules
Pulse counter modules count pulses by detecting the rising and falling edges of the pulse signal
input from the external source. These modules are inherently susceptible to noise, which you
can see in their specifications. For this reason, when you wire these modules, follow the
caution instructions listed below so that no noise may be added to the input signal.

CAUTION

® \When wiring a pulse counter module, be sure to wire it with a shielded
twisted-pair cable and ground the cable by Class D grounding.

® The shielded twisted-pair cable must be laid at least 30 centimeters away from
noise sources, such as power cables and input/output cables. Never lay it in
parallel with those noise sources, and the length of the cable laid must be
shortest possible.

® |f a counting error occurs in the pulse counter module that has been wired
according to the above rules, lay the shielded twisted-pair cable in a special
duct or conduit, and then ground the duct or conduit.

® Any input terminals that need not be used must be wired as follows:

* If the pulse counter module is used with one-phase pulse input, short the two
input terminals of each of the two pairs of two-phase pulse input terminals;
that is, short A1S and A1C together, then short B1S and B1C together, and
then ground them all together.

* If it is used with two-phase pulse input, short the one-phase pulse input
terminals A2S and A2C together and then ground them together.

* If the stop-signal input terminals STOPS and STOPC need not be used,
short them together and then ground them together.

® A pulse generator may be connected to the pulse counter module by using
either voltage-transistor connection or no-voltage-transistor connection (see
below). Voltage-transistor connection should be used when grounding is
made on the pulse generator side. No-voltage-transistor connection should
be used when grounding is made on the pulse counter module side.

® Do not connect a contact to any pulse input terminal. Disregarding this rule
may result in counting errors due to contact bouncing during closing and
opening of the contact.

B \/oltage-transistor connection B \/oltage-contact connection (prohibited)
Pulse counter module Pulse counter module
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4.3 Handling Digital Input and Output Modules

4.3.1 Digital input modules

Leakage current could end up in false AC inputs, such as a contactless switch or switch with a

neon lamp. Connect a resistance to the input terminal as shown below to reduce the input

impedance of the input

module.

Input

l---->

~N

Resistance

AC input module

Common

I N
(L | | Leakage current
%E o g
L
| ()

Figure 4-4 Connecting a Resistance to an AC Input Module

If leakage current makes for false DC inputs, such as a switch with an LED indicator, connect

a resistance as shown below to hold the voltage present between the input terminal and the

common to the OFF voltage or below.

Leakage current

[

Resistance

Input

Common

DC input module

Figure 4-5 Connecting a Resistance to a DC Input Module
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(a) Applied to AC and DC (b) Applied to AC and DC

r c )
u} module ’—/ VWA )—‘ Output module _&rﬂor

3 L=

| I = @ 1??

Outp

?

T ke Y

(c) DC only

Output module P

|d>
?

L
]

Figure 4-6  Surge Absorbers Circuit

4.3.2 Digital input modules with built-in signal latches
(LQX110, LQX151, LQX210, LQX211, LQX250)
(1) How to use the module
Any digital input module with built-in signal latches contains signal memory elements
(flip-flops or, simply, FFs) which are used to store external input signals. Once an
external input signal is turned on, a given contact (e.g., X000) will remain on indefinitely,
so the circuit containing the contact must perform latch reset output, depending on the

contact used as the condition.

Latch reset output In this example, when the coil
X000 Y000 having the same number as the
i I I O i external input contact is turned on,

the latch X000 would be reset.
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(2) Operational overview
An operational overview of the digital input modules with built-in signal latches is given
below in terms of external input signals and the contact and latch reset output shown

above. ) ) M
External input signal

® [f an external input signal is a \_\
narrow pulse, the contact will be Contact (X000) 2
turned off by the latch reset Latch reset output y—%

output. (Y000) |
. . . h)
® Iff(lln extlernaillnput 51gna1' 1115 a External input signal ——! ) |—\
wide pulse, the contact wi 3
. ’ : I ¢ L
remain on even after execution of ~ Contact (X000) z N \ 1
the latch reset output as long as Latch reset output ——— 1 N L
the signal remains on. (Y000)

(3) Operation timing
The figure below shows the relationships between the contact, latch reset output,
sequence cycles, and remote I/O transfer cycles used in conjunction with digital input
modules with built-in signal latches.

o x000  voo0 @ ®
Remote I/O transfer timing HF—

Ty Y Y Y cry

| | | } | A

| | | |
External input signal \ 1 1 \ \ \ X Digital input module with

o }® ‘ @ } NS built-in signal latches

Built-in FF —_— @] : @ \ \ /

| |
Contact (X000) —:—®I\ @ \@—?— NB

% . . N

Latch reset output ‘ L Station unit A i
(Y000) [©

External input signal
Description of the timing chart:
(D When the external input signal (X000) is turned on, the module’s built-in FF is
latched. The input indicator LED in the module’s front panel comes on when the FF
is latched and goes out when it is reset.
The “on” data of the FF is transferred to the contact data item X000 in the CPU by a
remote I/O transfer.
The ladder program used turns on the latch reset output (Y000).
The output (Y000) is transferred to the module by a next remote I/O transfer and the
FF is reset simultaneously.
The data of the reset FF is transferred to the CPU’s internal memory by a next remote
I/O transfer and X000 is turned off.
® The ladder program turns off Y000.
(4) Usage precautions
* The partition setting for the mount base on which to mount any module of this sort must
be FREE. If the setting is FIX, the module will not operate. For information on the
partition setting, refer to “S10mini CPU (Manual number SME-1-100).”
* To transfer the “on” data of the external contact properly, the “off” duration of the
external contact must be at least 50 ms plus three TRCs (5 ms plus three TRCs for the
LQX211), where each TRC is a remote I/O transfer time period.

© ®0 ©
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4.3.3 Contact output modules (LQY 100, LQY 140, LQY 150, LQY 160, LQY170)

(1) Surge absorber
Where a contact output module drives an L-load, a fly-back voltage could be generated
upon on-to-off transitions, causing noise to occur. If an L-load is used, the installation
of a surge absorber like that explained below is recommended.
* The installation of a surge absorber is required for driving an L-load from a DC power

supply.
(2) Relay contact life

The relays used for the contact output module have life.

If these relays are intended to be operated at rated voltage and rated current, their
expected service life is approximately 100,000 switching operations (*) (1,800 cycles per
hour). However, if the relays are operated at a higher voltage and a higher current level
than the rated, their useful service life will be shorter than expected. The other factors
that will make the service life shorter than expected are the following: ambient operating
environment, type of the load connected, in-rush current, and serge. So, pay special
attention to those factors when installing any of the above-mentioned hardware modules.
As arule, each of these factors should be checked before using the hardware module to
which a load is actually connected, or the hardware module should be replaced regularly
before its service life is over. It is recommended that, where a long service life is
required of a hardware module, the hardware module should be a transistor output

module or triac output module, not a hardware module containing a relay for output.

(*) The expected service life of the model LQY 100 and LQY 140 relay DO module is

approximately 70,000 switching operations.
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4.3.4 a- and c-contact integrated modules (LQY 160, LQY 170)
The LQY 160, LQY 170 includes two a-contact outputs and four c-contact outputs. Directions
for using the c-contact outputs follow.

(1) While the relay is on, the b-contact opens as the a-contact closes; while the relay is off,

the a-contact opens as the b-contact closes.

-1

—

RY

)

C

I

P!
U Module side

When the relay output is off

I

A pi
L 5

—O
Module side

When the relay output is on

Figure 4-7 LQY160 and LQY 170 Contact Output Actions

(2) The c-contact typically touches either contact when the other contact is released, but

contact-to-contact arcing could cause the a- and b-contacts to be shorted to each other.

Never make a connection like that shown below. because such a connection is

hazardous.

L
Module side

Ii
RY
I

Figure 4-8 Example of a Prohibited Connection of the LQY 160 and LQY 170

(3) Voltage supply to the RY output enable signal input terminal

LQY160 and LQY 170 are put to an operation status by supplying the rated voltage to the

RY output enable signal input terminal.

When no voltage is supplied to the RY output enable signal input terminal, the b-contact

side of every relay contact is turned on.
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4.3.5 Circuit protection fuses
Install fuses as described below to minimize the burnout and damage to I/O modules,

attachments and connections.

Table 4-1 I/O Module Fuse Ratings

Fuse rated .
Module type breaking current Fuse location

Install one fuse per common. Install one on the positive
LQY100 10A side of a DC load, or on both sides of an AC load.
LQY140 Install one fuse per point. Install one on the positive side
LQY150 S A of a DC load, or on both sides of an AC load.
LQY160
LQY170

Install one fuse per common. Install one on the positive
LQY200 A side of a 24 VDC power supply.
LQY300 3A Install one fuse per common. Install one on the positive
LQY310 side of a 24 VDC power supply.
LQY350 3A Install one fuse per common. Install one on the positive
LQY360 side of a 24 VDC power supply.

Install one fuse per common. Install one on the positive
LQZ300 3A side of a 24 VDC power supply.

CAUTION

Install a protective circuit, such as a fuse or circuit protector, in the external
power supply. The protective circuit must be one matched to the rating of the
power supply.
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4.4 Handling Pulse Counter Modules
4.4.1 Functions
(1) Input
(a) Operation mode setting
Set an operation mode by shorting or opening terminal block B1 and B2.

Between B1 and B2 Open Short

Operation mode Operation mode 1 Operation mode 2

(b) Single-phase pulse input
A signal input from A2 causes the pulse counter to increment at the timing shown

below.

VDR e B e BN

(¢) Two-phase pulse input
Signal inputs from A1 and B1 cause the pulse counter to increment or decrement at

the timing shown below.

Up Up

JURE e S e S
. T e B

B The pulse counter module functions as a ring counter.
* In operation mode 1
When the counter increments from +16,383 once, the count is set to 0.
When the counter decrements from 0 once, the count is set to +16,383.
* In operation mode 2
When the counter increments from +8,191 once, the count is set to -8,192.

When the counter decrements from -8,192, the count is set to +8,191.

B The simultaneous application of single- and two-phase pulses to the pulse counter

module will cause it to malfunction.
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(d) Stop input

* Operation mode 1
Applying an ON voltage to the pulse counter module disables it from retrieving
pulse signals.
Applying an OFF voltage to the pulse counter module enables it to retrieve pulse
signals.

* Operation mode 2
Applying an ON voltage to the pulse counter module disables it from retrieving
pulse signals.
Applying an OFF voltage to the pulse counter module and then setting a control

code and implementing a preset start enables it to retrieve pulses.

Applied pulse
Stop input
Internal pulses —I_\_‘_I—I_\_I_\_I_\_
(operation mode 1)
Preset start

Internal pulses v
(operation mode 2) _I_\_‘_I I_\_I_\_

(e) Comparator output
The result of comparison of compare data value R and count value C is output.
R>C: Output when R>C.
R<C: Output when R<C.
R=C: Output when R=C. R=C held until a latch reset is implemented by setting a

control code.

(f) LED indications
* Pulse input indication LED
Flashes in sync with a count of single- or two-phase pulses.
* Compare result indication LED

Lights in sync with comparator output.

B The comparator output timing and the LED display timing vary with the operation
mode.
* Operation mode 1
The contents of internal registers are directly output for comparator output and LED
displays, regardless of the presence or absence of pulse input. When the
comparator data register is loaded with data anew, for example, the comparator

output and LED displays will vary even if no pulse input signals are present.
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* Operation mode 2
Comparator output and LED displays vary as pulse input is implemented. When
the comparator data register is loaded with data anew, for example, the comparator

output and LED displays will vary in the wake of the pulse input.

4.4.2 Usage
(1) Registering mounting addresses in the data area
Writing and reading data to and from the LQCO00 is carried out by way of data areas
(EW400 to EWFBO0). It is necessary to register a module mounting address (XW***,
YW#***) in the data area before using the LQC000. For more information on registering
module mounting addresses, refer to Section 3.2, “Address Registration, ™ in “4-Channel
Analog Pulse Counter For Windows® (Manual number SAE-3-142).”

(a) Data area format
The data area format is shown below.

EWA AO Write data
EWA A0+10 Control code
EWA A0+20 Read data
EWA A0+30 Status code

(b) Write data

B Operation mode 1

215 214 213 20
EWAAO  [Noeffect] Write data

0to +16,383

B Operation mode 2

215 214 9213 212 20
EWAAO  [Noefect] S | Write data
Sign -8,192t0 +8,191
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When implementing a preset start and a comparator value set, write the preset or

comparator value to the write data area before setting a control code in it.

215 24 23 20
EWA A0+10| No effect | Control code |
B Operation mode 1
Control code Explanation Action when set

8 Count stop Stops pulse measurement.

4 Preset start Sets a preset value in the counter and starts
measurement.
Sets a compare value in the comparator

2 Compare value set .
register and starts measurement.

1 Latch reset Resets the match output signal latched and
starts measurement.

None of above | No effect -

B Operation mode 2

Control code Explanation Action when set

8 Count stop Stops pulse measurement.

4 Preset start Sets a preset value in the counter and starts
measurement.

2 Compare value set Set.s a compare value in the comparator
register.

1 Latch reset Resets the match output signal latched.

None of above | No effect -
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(d) Read data
B Operation mode 1

215214 213 20
EWA A 0+20| No effect] Read data
0to 16,383
B Operation mode 2
215214 213 212 20
EWA A0+20|Noeffect| S | Read data
Sign -8,192 t0 8,191
(e) Status code
215 24 23 20
EWA A0+30| No effect Status code
B Operation mode 1
Status code Explanation Status
8 Count stop Counting stopped
4 R>C Compare data value larger than the count value
2 R=C Compare data value equal to the count value
1 R<C Compare data value less than the count value

If R=C has been latched, status code 2 (R=C) is set even though the comparator

result is R>C or R<C.

B Operation mode 2

Status code Explanation Status
8 Count stop
4 Preset start
Sets the last transferred control code.
2 Compare value set

Latch reset
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(f) Data area bit structure
Because the EW data area is structured as shown below, an operation code and a

status code in it can be used as a ladder contact and a coil, respectively.

2152149213 _ - - - - - - - - - - - - 22 21 20
Ewsaol [ | | | [ [ ]
LLL EA A2 LLLEAAF
EA AL EA AE
EAAOQ EA AD

When a preset restart is implemented, for example, it can be set either as an

arithmetic function or as a coil as shown below.

® Using an arithmetic function

DST
| | M E—| H4 = EW410

® Using a coil

E41D

— O

(g) Sample program
* Operation: Start a motor with an externally supplied start signal and then measure
the pulses generated from an encoder rotating with the movement of the
traveling table to let the motor move to a predefined position and stop.
* Requirement: Let the program run in the flow shown Figurer 4-10.
* Configuration: See below.

X020
{ Start signal
515 15(5|5]5 o el
= 2 %% |= Motor forwarding Motor » r?:gléng
SRR EIEIE RGN
S SERSERSHRS —»
Motor reversing
A A
Ii X010 Encoder
R=C signal
X011
R>C signal Two-phase pulse signal

* Mounting address registration: Assume that the LQCO000 is allocated between
EW400 and EW430.
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Start of Start of motor reversing

Count value motor . Count Preset start
A forwarding Latch reset stop
\ \ \

Second preset value ! Compare value set

Second compare value

Preset start Compare

value set
| ~hy
|

Latch reset

Compare
valueset | |

First compare value - Count stop

|
' |
. [
Third compare value \ B t — : l Latch reset
1/
First preset value — ! : : 1 : /
I 1o : I 4—|
t +—t — —
| [ L)
[ |
: ] 1, I 1.

|

I .
1| Time
|

T

|

L

[

J
1

R<C

|
|
® Status code |
(Operation mode 1) |

j_

1

—~
*
—_
~

el

(Operation mode 2)
Count stop

|
|
I
@ Status code : |
|
I

Compare value set

Latch reset

;mﬂu!

(*1) If R=C is set, the status code is held at R=C until the latch is reset.

(*2) In operation mode 2, the flow designated by continuous dotted lines takes place.

Figure 4-9 Operation Flowchart
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X020 DST
/4 HO=RWO010
X020 VOQO DST
— Tt H8 =EW410
T000 %1
T000 E43C V001 DST ( )
—M First compare value = EW400 N
Pt H2 =EW410 2
T0O01
*
|£|001 V002 DgT l( 1)
il L5 First preset value = EW400
Too2 H4 =EW410
1(*1)
T002 Y030 .
} oT0 X010 Start of motor forwarding
V003 DST
1 (L Second compare value = EW400
ook H2 = EW400
T0O03 V004 DST 1)
|—|$ H1=EW410
DST
H1=R010
3|01|0 T004 ¥
T004 ROLL X010 v%os o D
ROLI voa1 | HI=ROL
f Start of motor reversing
RO13 RO14 X011 V006
|_| gAY MR PH | H8 = EW410
o PR { H1=Ro12
TOQS5
1(*1)
T005 V007 DST
i i, Second preset value = EW400
e H4 =EW410
T006 V008 DST 1D
1 Third compare value = EW400
2 H2=Ewa10
T0Q7
T007 V009 DET 1CD
—?l_ﬁ ook H1=EW410
T008 V010 DST 1)
: H1=ROI3
ROI3 ROI4 X010 VOI1 DST
X M PR lus-Ewalo
T009
1(*1)
TO09 V012 DST
7 b H1 =EW410
H1=R014

(*1) Allow for a length of time that is longer than or equal to the remote I/O transfer time

(for example, 100 ms).

(*2) Set data in the write data before setting a control code in it.

Figure 4-10 Sample Program
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(2) Status of the LQCO000 (installed in the I/O unit) immediately after the unit is switched ON
This also holds true when the LQCOO is installed in the CPU unit and then the CPU unit
is switched ON.

Table 4-2  Status of the LQC000 Immediately after the I/O Unit is Switched ON

Operation mode Common to both operation
P modes 1 and 2
Module status Count stop

LQC000 Preset value 0
internal Compare value 0
register Count value 0

R<C OFF

Compare R=—C OFF

output

R>C OFF

R>C OFF

LED indication R=C OFF

R<C OFF

(3) Operation following a suspension of a remote I/O transfer
See the table below.

Table 4-3  Status of the LQC000 Following a Suspension of a Remote I/O Transfer

Operation mode Operation mode 1 Operation mode 2 (*1) Operation mode 2 (*2)
Transfer Transfer Transfer Transfer Transfer Transfer
Remote /O status
suspended resumed suspended resumed suspended resumed
Module status Normal Normal Normal Normal Count sto Normal
operation (*3) | operation | operation (*3) | operation P operation
LQC000 Preset value Clear
internal Compare value Hold
register Count value Clear
R<C Hold
Compare —
output R=C OFF
R>C Hold
R>C Hold
LED R=C OFF
indication Normal Normal Normal Normal Normal
R<C T : T ; Hold :
operation (*3) | operation | operation (*3) | operation operation

(*1) The output hold terminals of the station module are shorted.
(*2) The output hold terminals of the station module are opened.
(*3) The behavior of the LQCO000 is determined by the control code that had been set

immediately before the suspension of the transfer.
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(4) Status of the LQCO000 (installed in the I/O unit) upon OFF to ON transitions in CPU unit

power

Table 4-4 Status of the LQCO000 (Installed in the I/O Unit) Upon OFF to ON

Transitions in CPU Unit Power

Operation mode Operation mode 1 Operation mode 2 (*1) Operation mode 2 (*2)
. OFF OFF OFF
CPU unit power status OFF S ON OFF S ON OFF S ON
Module status Normal Normal Normal Normal Count sto Normal
operation (*3) | operation | operation (*3) | operation P operation
LQC000 Preset value ~ 7 7 7 Clear 7
internal Compare value Hold
register Count value Clear
R<C Hold
Compare _
output R=C OFF
R>C Hold
R>C Hold
LED R=C 7 - 7 7 OFF -
indication R<C Normal Normal Normal Normal Hold Normal
operation (*3) | operation | operation (*3) | operation operation

(*1) The output hold terminals of the station module are shorted.
(*2) The output hold terminals of the station module are opened.
(*3) The behavior of the LQCO000 is determined by the control that had been set immediately

before the suspension of the transfer.
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4.5 Handling 4-Channel Analog Input/Output Modules

Analog input and output modules support two modes of operation. Use the mode setup switch

up in the front panel of the module to choose between them. For more information on setting

these modes, see 3, “Individual Specifications.”

Mode 1: High-speed response type. If an analog input or output module uses all the four
channels, it will occupy 64 1/O points. (Response time is:
LQAO000/LQA100: 5 ms + TRC, LQA200/LQA201: 10 ms + TRC,
LQAS500/LQA600/LQA610: 4 ms + TRC)

Mode 2: Low-speed response type. No matter how many channels are used, it will occupy 16
I/O points.  (Response time is: LQA000/LQA100: 5 ms + 4TRC,
LQA200/LQA201: 10 ms + 4TRC, LQAS00/LQA600/LQA610: 4 ms + 4TRC)

(TRC: Remote I/O transfer time)

4.5.1 Ifmode 1 is set
Analog data is moved in and out of the XW and YW area in this mode.
The number of channels available depends on the I/O count setting of the CPU and the remote
I/O station.

I/O setting
Channel No. Input (output) address
1281/0s | 641/0s | 321/Os 16 1/0Os
0 XW(YW)A A0 \ \ \ \
1 XW(YW)A A0+10 \ \ \ im
2 XW(YW)A A0+20 \ \ im im
3 XW(YW)A A0+30 v v im im

\: Possible im: Impossible

/A A: 16 1/0 points: 00 to 7F
32 1/O points: 00 to 7E
64 1/0 points: 00 to 7C
128 1/O points: 00 to 78

CAUTION

With an I/O point setting of 128, undefined data will enter X\WA A + 40 to
XWAA +70.
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<Use example 1> <Use example 2>
@ Sect the starting address of each I/O unit to 000. @ Sect the starting address of each I/O unit to 000.
@ Set the number of I/O points to 32. @ Sect the number of I/O points to 64.
® Mount the unit in slots 0 and 1. ® Mount the unit in slots 0 and 1.
1/O units 1/O units
22|66 Zlelo|g
| @» 2 [ w
€172 ERIR
51200 HEIHE
< 0]0 < 00
YWO000 |[Channel 0
XW000 [Channel 0 » J YWO10 |Channel 1
> YWO020 |Channel 2
i\xg;g gﬁannell:) YWO030 [Channel 3
L anne
XWO030 [Channel 1 YWO040 | Channel 0
> YWO050 | Channel 1
YWO060 | Channel 2
YWO070 [Channel 3

4.5.2 If mode 2 is set
Analog data is moved in and out of the EW area in this mode. To perform input and output

to and from the EW area, the input and output addresses and the module type must be
registered by using a programming tool. To find out more on registering such information,

refer to one of the manuals named below.

Manual name Manual number
S10 Tools For Windows® V7 SAE-3-120
LADDER CHART For Windows® SAE-3-121
4-CHANNEL ANALOG PULSE COUNTER For Windows® SAE-3-142
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The table below gives the correspondence between registration numbers and allocated data

arcas.

Table 4-5 Registration Numbers and Allocated Data Areas

Rer%lilitlr;;iron Allocated data area Rengli:rtl?etiron Allocated data area
01 EW400 to 430 13 EWAO0 to A30
02 EW480 to 4B0 14 EWAS80 to ABO
03 EW500 to 530 15 EWBO00 to B30
04 EWS580 to 5B0 16 EWBS80 to BBO
05 EW600 to 630 17 EWCO00 to C30
06 EW680 to 6B0 18 EWC80 to CBO
07 EW700 to 730 19 EWDO00 to D30
08 EW780 to 7B0 20 EWDS80 to DBO
09 EW800 to 830 21 EWEO00 to E30
10 EW880 to 8B0 22 EWES0 to EBO
11 EW900 to 930 23 EWFO00 to F30
12 EW980 to 9B0 24 EWF80 to FBO

The flow of data for allocating the XW (YW)000 to registration number 01 is shown below.

CPU module

Registration
information (set with a
programming tool)

EW400 | Channel 0 analog data

A

Con- XW(YW)000 Analog Qata (incl.uding <«
version channel information)

EW410 | Channel 1 analog data

EW420 | Channel 2 analog data

N/

EW430 | Channel 3 analog data

o

Analog input/output module Remote I/O line

A
v

Channel 0 analog data

A
v

Channel 1 analog data

Con-
version

A4

/TN

A
v

Channel 2 analog data

A
v

Channel 3 analog data

Figure 4-11 Allocation Example
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4.6

4.6.1

Handling 8-Channel Analog Input Modules

8-channel analog input modules operate in four difference modes, as described below. Each

mode can be set by operating the MODE and/or RANGE switches on the module’s front panel.

For details,

* MODEL:

* MODE?2:

* MODES3:

* MODE4:

see Chapter 3, “Individual Specifications.”

A high-speed response mode with a maximum response time of 5.12 ms plus one
TRC. This mode will occupy 128 I/O points (12-bit A/D conversion data) if all the
available eight channels are used.

A low-speed response mode with a maximum response time of 5.12 ms plus eight
TRCs.

used among the available eight.

This mode will occupy 16 I/O points, regardless of how many channels are

A high-speed response mode with a maximum response time of 5.12 ms plus one
TRC. This mode will occupy 128 I/O points (14-bit A/D conversion data) if all the
available eight channels are used.

A low-speed response mode with a maximum response time of 5.12 ms plus four
TRCs.

used among the available eight.

This mode will occupy 32 I/O points, regardless of how many channels are

(Note) Each TRC is a remote I/O transfer duration.

MODEI setting

This mode of operation inputs analog data to the XW area and, as shown below, allows you to

use as many channels as determined by the I/O point count set in the CPU and remote 1/O

station.
Channel No. Input address VO setting
128 1/0s | 64 1/0s 32 1/Os 16 1/Os

0 XWA AO \ \ \ \
1 XWA AO+10 \ \ \ im
2 XWA A0+20 \ \ im im
3 XWA A0+30 \ \ im im
4 XWA A0+40 \ im im im
5 XWA A0+50 \ im im im
6 XWA A0+60 \ im im im
7 XWA A0+70 \ im im im

\: Possible im: Impossible

/\ A: 16 1/0 points: 00 to 7F
32 I/O points: 00 to 7E
64 1/0 points: 00 to 7C
128 1/O points: 00 to 78
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<Use example 1>

If you wish to use two channels:

® Set the I/O address of the I/O unit to XW000.
® Set the I/O point count to 32.

® Mount LQA050 modules in slot nos. 0 and 1.

I/0 units

uonelg

cwoPOrt
cwoPOrt

A1ddns 1omod

XWO000 |Channel 0
XWO010 | Channel 1

L p» XWO020 |Channel 0
XWO030 | Channel 1

v

4.6.2 MODE2 setting
This mode of operation writes analog data to the EW area and reads it from that area. To

input analog data to the EW area, you must register input addresses and module types with
your user system by using an appropriate programming tool. For details, refer to the

following manuals:

Manual name Manual number
S10 Tools For Windows® V7 SAE-3-120
LADDER CHART For Windows® SAE-3-121
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The table below gives the correspondence between registration numbers and allocated data

areas.
Reﬁsntiit;on Allocated data area Rengliitlr;l;on Allocated data area
01 EW400 to 470 13 EWAO00 to A70
02 EW480 to 4F0 14 EWAS0 to AF0
03 EWS500 to 570 15 EWBO00 to B70
04 EW580 to 5F0 16 EWBS80 to BFO
05 EW600 to 670 17 EWCO00 to C70
06 EW680 to 6F0 18 EWCS80 to CF0
07 EW700 to 770 19 EWDO00 to D70
08 EW780 to 7F0 20 EWDS80 to DF0
09 EWS800 to 870 21 EWEO00 to E70
10 EWS880 to 8F0 22 EWES0 to EF0
11 EW900 to 970 23 EWFO00 to F70
12 EW980 to 9F0 24 EWF80 to FF0

CAUTION

When using MODEZ2, check the model and revision of the CPU/LPU you are
using, as well as the version of the programming tool.

The list below indicates the required models and revisions associated with the
CPU/LPU and the versions of programming tools in order to use MODEZ2.

Module types and revisions:

Module type Indicator indication | Tool window indication | Module revision
LQP000 CPMS M15 or later — G or later
LQP010 CPMS M15 or later — G or later
LQPO0O11 CPMS M15 or later — H or later
LQP120 CPMS M14 or later — E or later
LQP510 — Ver.2.0 Rev.1.0 or later F or later
LQP710 — Ver.2.0 Rev.1.0 or later C or later

Revisions of programming tool:

Type Version
S10V ladder chart system Ver1.0, Rev3.0
S10mini ladder chart system Ver7.0, Rev6.0

e Each module revision in the above table can be found on the bar code label
affixed on the top of the module housing. It is the rightmost letter of the
alphabet in the bar code.

* MODE2 is not usable on S10/2a Series CPUs. On these CPUs, use MODEA4.

* MODE?2 is not usable on any CPU or LPU revision earlier than those listed in
the above table. On earlier CPU or LPU revisions, use MODEA4.
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The schematic diagram below shows the flow of data that will occur when the address XW000

is assigned to registration no. 1.

Analog data of Registration info CPU
EW400| channel 0 setting using a
EW410 Analog data of programming tool
channel 1
Analog data of
EW4201 channel 2 XW000
EW430 Ahnalogl c;ata of v Analog data pieces
channe Conversion [« (each including «
EWa440 | Analog data of channel info)
channel 4
EW450 Analog data of
channel 5
EW460 Analog data of
channel 6
EW470 | Analog data of
channel 7
Remote I/O communication line
8-channel analog input module
Analog data of B 2\
channel 0
Analog data of <
channel 1
Analog data of <
channel 2
Analog data of <
Conversion channel 3 > Analog data
Analog data of «
channel 4
Analog data of B
channel 5 )
Analog data of .
channel 6 )
Analog data of « j
channel 7

4.6.3 MODES3 setting
This mode of operation inputs analog data to the XW area. The details of the input operation
are the same as those of MODEL1.
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4.6.4 MODE4 setting
This mode of operation writes analog data to the EW area and reads it from that area.
This mode operates with the prior version of the programming tool and CPU/LPU of the
previous REV (They should be prior to the revisions of the CPU/LPU and programming tool
versions designated for MODE2). If used, the mode will treat one single 8-channel analog
input module as if two 4-channel analog input modules were installed in its place.
To input analog data to the EW area, you must register input addresses and module types with
your user system by using an appropriate programming tool. (To accomplish this, use the
same procedure as used for MODE2. For information on the required manuals and the
relationships between all possible registration numbers and allocated data areas, see Section
4.6.2, “MODE2 setting.”)
* Module mounting
Any 8-channel analog input module used in this mode is treated as if two conventional
4-channel analog input modules were mounted in a single slot. The figures below shows

examples of mounting an 8-channel Al module and two 4-channel Al modules.

8-channel Al module mounting 4-channel Al modules mounting
8ch 4ch|4ch
ps[sT| Al )4Ch AL A ps|sT| AT AT ch: Channel
) 4ch AI B Al B
Settings:
Ttem When 4-channel AI modules are When an 8-channel Al module is
mounted mounted
Set ST point count 16 32

Module type registration | Setting of the mounted module’s Set “LQA000”. (*)
type is required.

(*) The number of “LQAO000” should be equal to 2.  This setting also applies to the 2a. series CPU.
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The schematic diagram below shows the flow of data that will occur when the following

examples of settings are made:

Examples:
Registration No. Input address Module type
Registration No.1 00 (XW000) LQAO000
Registration No.2 01 (XWO010) LQAO000

EW400
EW410

EW420

EW430

EW480

EW490

EW4A0

EW4B0

Analog data of
channel 0

setting using a

Analog data of
channel 1

Registration info

programming tool

Analog data of
channel 2

A 4

Analog data of
channel 3

Conversion 1

CPU

XW000

Analog data pieces 0

A

Analog data of
channel 4

Analog data of
channel 5

Analog data of
channel 6

Conversion 2

thru 3 (each including

channel info)

XW010

Analog data pieces 4

A

Analog data of
channel 7

thru 7 (each including

channel info)

Remote I/O communication line

7

8-channel analog input module

Analog data of
channel 0

Conversion 1

—

Analog data of
channel 1

Analog data of
channel 2

Analog data of
channel 3

Analog data of
channel 4

Conversion 2

’<
—

Analog data of
channel 5

A

N

Analog data of
channel 6

Q

Analog data of
channel 7
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4.7 Handling Scan-type Analog Input Modules

4.7.1 Mounting modules
Use the A/D conversion module and scanner modules in the combinations listed below. They

cannot be installed in a CPU unit mount base or I/O unit mount base.

Slotnumber > 0 1 2 3 4 5 6 7 Description Siflls)ﬁ:::cliy Commonly insulated
v lv|lo|y|le|ly |y PS LQV000 or LQV020 or LQV100
PS ST AD% % % ;% ;% % ;% ST LQS000 | LQS000 or LQS020
AD LQA301 | LQAS00
Scanner | LQA310 | LQAS810

® Mount the A/D conversion module in I/O slot 0. It cannot be mounted in I/O slots 1 to 7.

® Up to seven scanner modules can be installed in I/O slots 1 to 7.  Mount them in these
slots from the leftmost position.

® Other I/O modules can be installed in I/O slots 1 to 7 as well. When they are installed
concurrently with the A/D conversion module and scanner modules, however, they cannot
intervene between the A/D conversion module (I/O slot 0) and scanner modules. Install

them in the slots to the right of the scanner modules.

<Correct> <Incorrect>
w2 w2 w2 w2 w2 w2 w2 w2
8|8 |8 |8 Elwnlm|l8lwnl8 |8
E1Eg(2|E|E|E = g(|E|2|E|2 |2
o oo o o o o
PS|ISTIAD|E |5 |B |8 |8 |8 |8 PSISTIAD|& |2 |2 |8 |B |8 |8
212 |8 |ae|la|a|a S 128|232~
= = I =l Il il =3 e B e N Il B RSl
|0 |0 |O o o o |0

4.7.2  Wiring modules
Follow the instructions in Section 4.2, “Wiring I/O Modules,” to wire modules.

4.7.3 Usage
Scan-type analog input modules enter analog data into the EW area. To perform input into

the EW area, the input and output addresses and the module type must be registered by using a
programming tool. To find out more on registering such information, refer to one of the
manuals named below. When registering the module type, register it as LQA000.

Manual name Manual number
S10 Tools For Windows® V7 SAE-3-120
LADDER CHART For Windows® SAE-3-121
4-CHANNEL ANALOG PULSE COUNTER For Windows® SAE-3-142
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<Use example>

® Set the starting address of each I/O unit to 000.

® Set the number of I/O points to 32.

® Register addresses as specified in the table below.

No. (Allocated data area) Module name Address
01 (EW400-430) LQAO000, LQA100, PAF300(AI) 02
02 (EW480-4B0) LQA000, LQA100, PAF300(AI) 04

® Mount the scanner module in slots 0 and 1.

PS|ST |AD Transfer 4 channels of data to the

starting word of each slot

IouuBdg
Iouuedg

> XW020 |ChannelsOto3 Channel 0 EW400

XWO030 |Undefined data Channel 1 EW410
Channel 2 EW420
Channel 3 EW430

Channel 0 EW480
Channel 1 EW490
Channel 2 EW4A0
Channel 3 EW4B0

/

Expand the data transferred to the XW
area into the addresses registered

— XW040 |Channels 0 to 3
XWO050 |Undefined data

XW000 and XWO010 are invalid areas.
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4.8 External Dimensions

Table 4-6 External Dimensions (1/3)

No.[ Type External dimensions

LQX110
LQX130
LQX210
LQX211 340 | 215 100.2
LQX240
LQX250
LQY150
LQY160
LQC000 .

LQA000 r_
LQAO050 — =]
LQAO0S55 1]
LQA100 A=
LQA150
LQALI55 [ <[
LQA200 o
LQA201 =
LQA500 vl el
LQAG600 1 !
LQAG610 190
LQA301
LQA310
LQAS800
LQAS10 (Unit: mm)

A
v

_.
|
1300

87.5
|

(%)
L Al

6.5
=

34.0 100.2

LQX200 [
LQX201
2 | LQY100
LQY140
LQY200 — =

130.0
]

87.5

13.5]19.0

6.5

Where the ornamental cover is installed Where the ornamental cover is removed
(Unit: mm)
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Table 4-6  External Dimensions (2/3)

No.| Type External dimensions
< 34.0 N 121.5 140.0 ,
A
LQX150 [ -
3 | LQXI151 sl S
LQY170 5 :_
| [13.519.0.
o e ld .
(Unit: mm)
< 34.0 2.3 =| 100.2 .
4
4 LQX300 =
LQY300 N
2
=
A 4
37.0 12.0
(Unit: mm)
< 34.0 2.3 =| 100.2 .
a
| =
o119}
5 LQX350 =
LQY350 A
2
=
v | |EE
=
<
[RERE (Unit: mm)
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Table 4-6 External Dimensions (3/3)

No.[ Type External dimensions
« 34.0 N 2.3 N 100.2 >
A
=] =
7
6 LQX310 2
LQY310 =
S} H
2|8.0 12.0 19.0
= ) (Unit: mm)
< 34.0 2.3 100.2 .
A
o
]l =y
;| LQX360 =
LQY360 = —
> o u
S = ]
A4 g
| A4
o1 wlle 3.0
©8.0,0 |.240 19.0
) " (Unit: mm)
« 34.0 N 2.3 =| 100.2 >
A
=] {
al =
o} I
o1 (o]
(=
8 | LQZ300 =
2
4
v [o] [o]
— A 4
QA
T, 240, (Unit: mm)
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The settings and the data formats of J.NET used to transfer I/O data on J.NET are described below.
5.1 J.NET Settings

Set the I/O modules to meet the requirements listed in Table 5-1.

Table 5-1 I/O Settings Required for Using J.NET
Description Station type 1/0 type
Digital input module AUTO Setting not required (*)
1/0 DI
I/O+DR/DW DI
J.STATION (STANDARD) Setting not required (*)
J.STATION (EXTENDED) DI
Digital output module AUTO Setting not required (*)
1/0 DO
I/O+DR/DW DO
J.STATION (STANDARD) Setting not required (*)
J.STATION (EXTENDED) DO
Digital I/O module AUTO Setting not required (*)
J.STATION (STANDARD)
4-channel analog input | MODEI1 AUTO Setting not required (¥*)
module 1/0 DI
I/O+DR/DW DI
J.STATION (STANDARD) Setting not required (*)
J.STATION (EXTENDED) DI
MODE2 J.STATION (EXTENDED) S10 DI (4ch)
8-channel analog input | MODE1 AUTO Setting not required (¥*)
module 1/0 DI
I/O+DR/DW DI
J.STATION (STANDARD) Setting not required (*)
J.STATION (EXTENDED) DI
MODE?2 Not usable -
MODE3 AUTO Setting not required (¥*)
1/0 DI
I/O+DR/DW DI
J.STATION (STANDARD) Setting not required (*)
J.STATION (EXTENDED) DI
MODE4 Not usable -
4-channel analog MODEI]1 AUTO Setting not required (¥*)
output module /0 DO
I/O+DR/DW DO
J.STATION (STANDARD) Setting not required (*)
J.STATION (EXTENDED) DO
MODE2 J.STATION (EXTENDED) S10 DO (4ch)
Pulse counter module | — J.STATION (EXTENDED) S10 PCT

(*) Set the transfer word length, addresses, etc. as instructed in “J.NET (Manual number

SME-1-104).”

CAUTION

When using an analog input module and an analog output module in mode 1 or
mode 3, set their I/O type to DI or DO. Setting them to Al or AO would corrupt

the transfer data.
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5.2 Data Formats

When using the modules mentioned below on J.NET, use the data formats shown in Figure 5-1,

not in 3, “Individual Specifications.”
Applicable modules: LQA000, LQA050, LQAO055, LQA100, LQA150, LQA15S,
LQA200, LQA201, LQAS500, LQA600, LQA610, LQAS810

(1) LQA000, LQA100, LQA200, and LQAS810 data formats
* When the I/O type is S10 Al (4-channel):

Word 1
Word 2
Word 3
Word 4

215 214 913 212 211 210 29 28 27 26 25 24 23 22 21 20

0O O 0 0S| Channel 0O A/D conversion data
0O 0 0 0|S| Channel1 A/D conversion data
0O 0 0 0|S| Channed 2 A/D conversiondata
0O 0 0 0|S| Channel 3 A/D conversion data
N J
Y
A/D conversion data: -2,048 to +2,047
(S: Sign hit)

* When the station type is AUTO J.STATION (STANDARD) or the I/O type is AL

Word 1
Word 2
Word 3
Word 4

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

S| Channd 0 A/D conversion data 00O00O
S| Channd 1 A/D conversion data 00O00O
S| Channd 2 A/D conversion data 00O00O
S| Channd 3 A/D conversion data 00O00O
~ J
A/D conversion data: -2,048 to +2,047
(S: Sign hit)
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(2) LQAO050, LQAO055, LQA150, and LQA155 data formats
¢ Data format used in MODEI (not dependent on I/O types and station types)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 | S Channel 0 A/D conversion data 00O00O
Word2 | S Channel 1 A/D conversion data 00O00O
Word3 | S Channel 2 A/D conversion data 0000
Word4 | S Channel 3 A/D conversion data 00O00O
Word5 | S Channel 4 A/D conversion data 00O00O
Word6 | S Channel 5 A/D conversion data 00O00O
Word7 | S Channel 6 A/D conversion data 00O00O
Word8 | S Channel 7 A/D conversion data 00O00O
N J
Y
A/D conversion data: -2,048 to +2,047
(S: Sign hit)

* Data format used in MODE23 (not dependent on I/O types and station types)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word1 | S Channel 0 A/D conversion data 0O
Word2 | S Channel 1 A/D conversion data 0O
Word3 | S Channel 2 A/D conversion data 00
Word4 | S Channel 3 A/D conversion data 00
Word5 | S Channel 4 A/D conversion data 0O
Word6 | S Channel 5 A/D conversion data 0O
Word7 | S Channel 6 A/D conversion data 0O
Word8 | S Channel 7 A/D conversion data 00
N J
Y~
A/D conversion data: -8,192 to +8,191
(S: Sign hit)
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(3) LQAS5O00 data formats
* When the I/O type is S10 AO (4-channel) and the RANGE switch is set in “0” or “1”

position:

Word 1
Word 2
Word 3
Word 4

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Unused S| Channd 0 D/A conversion data
Unused S| Channd 1 D/A conversion data
Unused S| Channd 2 D/A conversion data
Unused S| Channd 3 D/A conversion data
N J
Y
D/A conversion data: -2,048 to +2,047
(S: Sign hit)

* When the I/O type is S10 AO (4-channel) and the RANGE switch is set in “2” position:

Word 1
Word 2
Word 3
Word 4

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Unused Channel 0 D/A conversion data
Unused Channel 1 D/A conversion data
Unused Channel 2 D/A conversion data
Unused Channel 3 D/A conversion data
N J
Y
D/A conversion data: O to 4,095
(S: Sign hit)

* When the station type is AUTO J.STATION (STANDARD), or when the I/O type is Al
and the RANGE switch is set in “0” or “1” position:

Word 1
Word 2
Word 3
Word 4

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

S| Channel 0 D/A conversion data Unused
S| Channel 1 D/A conversion data Unused
S| Channel 2 D/A conversion data Unused
S| Channel 3 D/A conversion data Unused
N J
Y
D/A conversion data: -2,048 to +2,047
(S: Sign hit)

* When the station type is AUTO J.STATION (STANDARD), or when the I/O type is Al
and the RANGE switch is set in “2” position:

Word 1
Word 2
Word 3
Word 4

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Channel 0 D/A conversion data Unused
Channel 1 D/A conversion data Unused
Channel 2 D/A conversion data Unused
Channel 3 D/A conversion data Unused
N J
Y
D/A conversion data: O to 4,095
(S: Sign bit)
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(4) LQA600 and LQA610 data formats
* When the I/O type is S10 AO (4-channel):

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Word 1 Unused Channel 0 DJ/A conversion data
Word 2 Unused Channel 1 D/A conversion data
Word 3 Unused Channel 2 D/A conversion data
Word 4 Unused Channel 3 D/A conversion data
N J
Y
D/A conversion data: O to 4,095
(S: Sign hit)

* When the station type is AUTO J.STATION (STANDARD), or the I/O type is AO:

215 214 213 212 211 210 29 28 27 26 25 24 23 2221 20

Word 1 Channel 0 D/A conversion data Unused
Word 2 Channel 1 D/A conversion data Unused
Word 3 Channel 2 D/A conversion data Unused
Word 4 Channel 3 D/A conversion data Unused
N J
Y
D/A conversion data: 0 to 4,095
(S: Sign hit)
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6.1 Digital Input/Digital Output/Digital I/O Modules
The data formats that work in normal transfer mode and in analog 4-bit shift mode are the same

as those for transferring I/0 data on remote I/O.
6.2 Pulse Counter Modules

Table 6-1 Pulse Counter Module Data Format

Data transfer mode Data format
MSB
2 15 22 2 1 20

Read/write count data

I
Controll code

Status code when read

Control code Mode 1 Mode 2
00 Counter stop Counter stop
01 Preset start Preset start
Normal transfer mode 10 Compare value set Compare value set
11 Latch reset Latch reset
Status code Mode 1 Mode 2
00 Counter stop Counter stop
01 R>C Preset start
10 R=C Compare value set
11 R<C Latch reset

Analog 4-bit shift mode Not usable
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6.3 Analog Input Modules

Always use analog input modules in mode 1.

Table 6-2 Analog Input Module Data Format

D.STATION’s . .
data transfer mode Analog classification Input data format
Ordinary transfer mode | 4-channel analog mode 1 215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Word1 | S Channel 0  A/D conversion data 00O00O0
Word2 | S Channel 1 A/D conversion data 00O00O0
Word3 | S Channel 2 A/D conversion data 00O00O0
Word4 | S Channel 3 A/D conversion data 00O00O0
N J
Y
A/D conversion data: -2,048 to +2,047
(S: Sign hit)
8-channel analog mode 1 215 914 213 212 911 210 29 28 27 26 25 24 23 22 21 20
Word1 | S Channel 0 A/D conversion data 00O00O
Word2 | S Channel 1 A/D conversion data 00O00O
Word3 | S Channel 2 A/D conversion data 00O00O
Word4 | S Channel 3 A/D conversion data 0000
Word5 | S Channel 4 A/D conversion data 00O00O
Word6 | S Channel 5 A/D conversion data 00O00O
Word7 | S Channel 6 A/D conversion data 00O00O
Word8 | S Channel 7 A/D conversion data 00O00O0
N J
Y~
A/D conversion data: -2,048 to +2,047
(S: Sign hit)
8-channel analog mode 3 215 914 213 212 911 210 29 28 27 26 25 24 23 22 21 20
Word1 | S Channel 0 A/D conversion data 00
Word2 | S Channel 1 A/D conversion data 00
Word3 | S Channel 2 A/D conversion data 00
Word4 | S Channel 3 A/D conversion data 00
Word5 | S Channel 4 A/D conversion data 00
Word6 | S Channel 5 A/D conversion data 00
Word7 | S Channel 6 A/D conversion data 00
Word8 | S Channel 7 A/D conversion data 00
N J
Y
A/D conversion data: -8,192 to +8,191
(S: Sign hit)
Analog 4-bit shift mode | 4-channel analog mode 1 215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Wordl| S S S S |S| Channel 0O A/D conversion data
Word2| S S S S |S| Channe 1 A/D conversion data
Word3| S S S S |S| Channe 2 A/D conversion data
Word4| S S S S |S| Channe 3 A/D conversion data
\ J\_ J
Y Y~
Each bit above A/D conversion data: -2,048 to +2,047
has the same (S: Sign hit)
value asthe sign bit.

(Note) The input data right (approximately 0.5 seconds) after a power-on is /0000.
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6.4 Analog Output Modules (LQAS00, LQA600, LQA610)

Always use analog output modules in mode 1.

Table 6-3 Analog Output Module Data Format

Data transfer mode Output data format
MSB
1S 24 20
Word 1 | S Channel 0 D/A conversion data 010]0fO0
Word2 | S Channel 1 D/A conversion data 010]0f0
Word3 | S Channel 2 D/A conversion data 010]0fO0
Word4 | S Channel 3 D/A conversion data 010]0f0

\ ~ }\_Y_)

D/A conversion data: -2,048 to +2,047  Fixed at 0
(S: Sign bit)

Normal transfer mode

With the LQAS00 having the RANGE switch set to 2 and with
the LQA600/LQAG610, the sign bit becomes the most significant
bit of the D/A conversion data. The data ranges from 0 to
4,095.

Output data is set to =/0000 immediately after power ON (for
approximately 0.5 second).

MSB
215 212 211 20
Word 1 No effect S Channel 0 D/A conversion data
Word 2 No effect S Channel 1 D/A conversion data
Word 3 No effect S Channel 2 D/A conversion data
Word 4 No effect S Channel 3 D/A conversion data
Analog 4-bit shift mode A4 /

D/A conversion data: -2,048 to +2,048
(S: Sign bit)

With the LQAS500 having the RANGE switch set to 2 and with
the LQA600/610, the sign bit becomes the most significant bit
of the D/A conversion data. The data ranges from 0 to 4,095.

Output data is set to =/0000 immediately after power ON (for
approximately 0.5 second).
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6.5 Scan-type Analog Input Modules
The scan-type analog input modules (LQA3*** LQA8&**) cannot work in conjunction with a
D.Station.
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7.1 Preventive Maintenance
The inspections listed below are needed to keep the S10mini running in optimal condition.

Carry out these inspections daily or periodically (at least twice a year).

Table 7-1 Inspection Items

Item

Module appearance

Indicator status

Mounting screw and terminal block screw tightness

Cable and wire covering status

Dust adhesion

Analog precision

Supply input voltage

®|o|e|o|e|e|e|e|Z

Supply voltage (power supply module and externally fed power supplies)

(D Module appearance
Check the module case for flaws, cracks and other defects. Defects in the module case
may be a sign of damaged internal circuitry, causing the system to malfunction.

@ Indicator status of illumination and indication
Check the indicators for unusual status.

(3 Mounting screw and terminal block screw tightness
Check the screws, such as those used to mount the module and the terminal block screws,
for tightness.
If found loose, tighten them fully. Loose screws could cause the system to malfunction or
get burnt under heat.

@ Cable and wire covering status
Check the cable and wire coverings for defects and abnormal heat. Coverings out of
position or heated coverings could cause the system to malfunction, threatening electrical
shock hazards and getting the system burnt due to shorts.

® Dust adhesion
Check to see if the module has not caught dust. Remove dust adhering to the module
using a vacuum cleaner. Adhering dust could cause a short in internal circuitry, causing

the system to get burnt.

CAUTION

The module is susceptible to electrostatic damages. Discharge electrostatic
charges from your body before setting switches, attaching or detaching cables, or
inserting or removing connectors.
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®, @ Supply voltage status
Make sure that the I/O voltages of the power supply module and the external supply voltage
conform to the specifications.
A supply voltage failing to conform to its rating could result in the system malfunctioning.
Input voltage fluctuations: LQV000: 85 to 132 VAC
LQV100: 85 to 132 VAC, 85 to 132 VDC
LQV020: 20.4 to 28.8 VDC
LQV200: 170 to 264 VAC
Output voltage fluctuations: 5 VDC + 5%
Test the output voltage of the power supply module at the SERVICE CHECK terminals
shown below. (For how to test the operating supply voltages of each module and external

supply voltages, refer to the relevant manuals.)

LQV000 PS

power O

DCSV%
SERVICE
CHECK[ GND
ON
POWER [
OFF

SERVICE CHECK terminals

AC100-120V [ H ||®||
INPUT N ||©| |

ol LI
o LI

Figure 7-1 LQVO000 Appearance

CAUTION

® [f the input voltage of the power supply module is within its specified range but
it is closer to the upper or lower limit of the range, assume an input power
supply error and request inspection from the power supply facility
administrator.

® Hot-replacing a module could lead to damage to hardware or software. Be
sure to switch modules off before replacing them.
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7.2 Troubleshooting
When a module fails, proceed with troubleshooting by following these steps:
(1) Check the status of LED illumination on the power supply module and the CPU indicator.

(2) Replace the module.

Operation indication LED Indicators Indicating LEDs
/
/
/
1
Lavooo PSll LQP00O ; LADDER LQX100  DJKPUT| Lcax1ogO D.INPUT|
RUN%}ESTOP © © cO © 80 cO
POWER NORM SIMU 0 5 © 0O 0 0 O 00
Pl CT 2D e A0 EO 0 O A0 EO
CPU UN ON(:S) OFF 0 0 B0 FO 0 0 O FO
RESET
O HITACHI _S10mini S 100-120VAC 100-120VAC O
service 9V2¢O 6 6 o6 o o o6 o o

CHECK

e O

ON
POWER
OFF|

H
100-120 VAC

N

19

FG

Power supply module CPU module I/0O modules

CPU unit (Two-slot mount base)

=

i

Figure 7-2 Troubleshooting Failures in the CPU Unit

Operation indication LED Indicating LEDs

i
i
|

LQV000 [ Ps|| Lgsooo rio|| Loxio0 DIPUT|l Loxdeo  DINPUT]

| © © cO © 80 cO

POWERd RI/IO 10 s0 9 bO 10 0 O bO

ﬁu] 0 & A EO 0 O O EO

ST.NO 0 0 B0 FO O 10 O FO

O HITACHI HSC-1000 - 100-120VAC 100-120VAC O

service °V2°0 L I R R VA o
e O

©
@

CHECK

POWER

CREgEE
EREEEE

100-120 VAC

&)

&

S]]
&

[

Power supply module Station module I/0 modules
[/O unit (Two-slot mount base)

Figure 7-3 Troubleshooting Failures in I/O Units
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B Troubleshooting by checking the status of indicator illumination
* If the power supply module operation indication LED is off, examine the supply voltage

and the waveform.
* The CPU module indicator should appear as described below when the CPU is running

normally.
Table 7-2 CPU Indicator Indications Showing Normal CPU Status

Indication Explanation

NAAA Running program NAAA.

PAAN Running program PAAA.

EAAA Has turned on event coil EAAA.

CPU RUN Running a ladder program and executing a remote I/O transfer.
CPU SIMU Running a ladder program and has paused a remote 1/O transfer.
CPU STOP Has paused a ladder program and executing a remote I/O transfer.

¢ If the indicator shows the condition described below, troubleshoot the failure by taking the

corrective action suggested.

Table 7-3 CPU Indicator Indication Suggesting an Error

Indication Corrective action

IO-T-AAA Transfer of remote 1/O data to and from the I/O address (A A0) is disabled.
Check the power and remote 1/O cables for breakage, the terminator and
station number settings for validity, and I/O numbers for duplication.

¢ If the indicator shows otherwise, refer to “S10mini CPU (Manual number SME-1-100)”
and the documentation supplied with the option modules mounted in the CPU mounting

base.
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B Troubleshooting by replacing the module
If the problem is not resolved by performing the procedure recommended in
“Troubleshooting by checking the status of indicator illumination” above, start

troubleshooting as described in the table below.

Table 7-4 Troubleshooting

Module Failure symptom Action

Power supply module The LED remains off. Replace the power supply module.
All I/O modules are inoperable. Replace the power supply module.
The I/O module mounted on an I/O Replace the CPU module.

I/O modules unit is inoperable.
Only a particular I/O module is Replace the I/O module.
inoperable.

CAUTION

The customer is cautioned not to replace any internal components of the S10mini
CPU, except for the battery. We do not assume responsibility for any
consequential damages to our equipment and peripheral devices and for
personal injury that may result from such customer replacement. If a module
appears to have failed, replace it as a whole.
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