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SAFETY PRECAUTIONS

® Before installation, operation, maintenance, and/or inspection of this product, be sure to read
through carefully this manual and other related manuals. Do not use this product until you are
familiar with all the information concerning this product, safety information, and precautions
provided in those manuals.

® Keep this manual in a readily accessible place so that users of this product may easily reach it.

® This manual contains information on potential hazards that is intended as a guide for safe use of this
product. The potential hazards listed in the manual are divided into four hazard levels of danger,
warning, caution, and notice, according to the level of their severity. The following are definitions
of the safety labels containing the corresponding signal words DANGER, WARNING, CAUTION,
and NOTICE.

: This safety label identifies precautions that, if not heeded, will result in death

A DANGER | Or serious injury.

: Identifies precautions that, if not heeded, could result in death or serious

/N WARNING | iniury.

: Identifies precautions that, if not heeded, could result in minor or moderate

/N CAUTION | iy,

: This safety label without a safety alert symbol identifies precautions that, if
NOTICE not heeded, could result in property damage or loss not related to personal
injury.

Failure to observe any of the [ ACAUTION| and | NOTICE | statements used in this manual could
also lead to a serious consequence, depending on the situation in which this product is used.
Therefore, be sure to observe all of those statements without fail.

29 ¢¢

The following are definitions of the phrases “serious injury,” “minor or moderate injury,” and
“property damage or loss not related to personal injury” used in the above definitions of the safety
labels.

Serious injury: Is an injury that requires hospitalization for medical treatment, has aftereffects,
and/or requires long-term follow-up care. Examples of serious injuries are as follows: vision loss,
burn (caused by dry heat or extreme cold), electric-shock injury, broken bone, poisoning, etc.

Minor or moderate injury: Is an injury that does not require either hospitalization for medical
treatment or long-term follow-up care. Examples of minor or moderate injuries are as follows: burn,
electric-shock injury, etc.

Property damage or loss not related to personal injury: Is a damage to or loss of personal
property. Examples of property damages or losses not related to personal injury are as follows:
damage to this product or other equipment or their breakdown, loss of useful data, etc.

The safety precautions stated in this manual are based on the general rules of safety applicable to this
product. These safety precautions are a necessary complement to the various safety measures included
in this product. Although they have been planned carefully, the safety precautions posted on this
product and in the manual do not cover every possible hazard. Common sense and caution must be
used when operating this product. For safe operation and maintenance of this product, establish your
own safety rules and regulations according to your unique needs. A variety of industry standards are
available to establish such safety rules and regulations.
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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.

® If 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.

® If 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 Statements
(chapter 1, page 1-10)

/I\ WARNING

® |f an emergency stop circuit is to be formulated, it must be positioned external
to this module. If you do not observe this precaution, equipment damage or
accident may occur when this module becomes defective.

® Keep the input and output currents of any I/O module within the maximum
permitted current values. If an overcurrent is allowed to flow in the I/O
module, the component part(s) involved may be damaged, resulting an
accident, fire, or product failure.

® Ensure that the employed external power source has overvoltage and
overcurrent protection functions.

® |f the module emits smoke or foreign odor, immediately switch off the power
supply and investigate the problem cause.

® Do not attempt any installation, wiring, handling, or product alteration not
covered in this manual. The manufacturer accepts no responsibility for
product/peripheral breakage or fatal accidents due to such attempts.

(chapter 4, page 4-8)

/I WARNING

Do not remove or install a module or cable, with the programmable controller
energized. Be sure to power down the programmable controller before
removing or installing them. Disregarding this rule may result in an electric
shock hazard or failure of the product.
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(chapter 5, page 5-8)

/I\ WARNING

® Electric shock hazards exist so that you might suffer burns or become
electrocuted. Further, the system might malfunction due to noise
interference. Therefore, ground the line ground (LG), frame ground (FG), and
shield cable (SHD).

® Do not remove or install a module or cable, with the programmable controller
energized. Be sure to power down the programmable controller before
removing or installing them. Disregarding this rule may result in an electric
shock hazard or failure of the product.

(chapter 5, page 5-19)

/I\ WARNING

® Before performing power supply wiring, make sure that no voltage is applied to
the power cable. Immediately after completion of power supply wiring, be
sure to install the terminal cover.

® Do not attempt any installation, wiring, handling, or product alteration not
covered in this manual. The manufacturer accepts no responsibility for
product/peripheral breakage or fatal accidents due to such attempts.

® Only qualified personnel should be allowed to make cable connections.
Incorrect wiring connections may cause a risk of fire, malfunction, or electric
shock.
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2.2 ACAUTION Statements
(chapter 1, page 1-3)

/I\ CAUTION

® At installation sites where there is a risk of a water leak, be sure to install the
programmable controller in a drip-proof cubicle and use it. Disregarding this
rule may result in failure of the product.

® Do not touch any of the modules in the programmable controller when they are
in an energized state. Touching any of the modules in an energized state
may lead to a discharge of static electricity from your body to the module,
resulting in malfunction or breakage of the module. If you have no choice but
to touch a module, be sure to discharge the static electricity by touching the
metal frame of the cubicle and then touch the module. This is also true when
you perform any of the following actions on a module in its non-energized
state: 1) setting a switch on the module; 2) connecting or disconnecting the
cable from the module; or 3) inserting or removing the connector from the
module.

(chapter 1, page 1-4)

/\ CAUTION

If the input voltage for the power supply module is within the specified range but
close to the upper or lower limit, you should conclude that an input power
problem exists, and ask the power supply facility manager to conduct an
inspection.
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(chapter 1, page 1-10)

/\ CAUTION

® Before supplying power to the equipment, thoroughly check the wiring
connections.

® Overheating may cause a fire or unit failure. Where the ambient temperature
reaches 48°C or higher, lower the maximum output current that can be drawn
from the power supply module. For details, see “9.7 Output Current from
the Power Supply Module.” If the ambient temperature is high install a
cooling fan in the housing enclosure or reduce the number of modules
mounted.

® Before changing the program, generating a forced output, or performing the
RUN, STOP, or like procedure during an operation, thoroughly verify the safety
because the use of an incorrect procedure may cause equipment damage or
other accident.

® \When you switch on the power supply, follow the specified sequence. Failure
to follow the specified sequence may cause equipment damage or other
accident.

® Do notinsert your finger or a foreign object into any opening in a connector or
the mount base. Disregarding this rule may result in bodily injury.

(chapter 4, page 4-6)

/\ CAUTION

® Do not peel off the insulation sheets. These sheets are provided for electrical
insulation of the mount base from the housing enclosure.

® Do notinsert your finger or a foreign object into any opening in a connector or
the mount base. Disregarding this rule may result in bodily injury.

(chapter 4, page 4-7)

/\ CAUTION

Do not disassemble the module.

(chapter 4, page 4-8)

/\ CAUTION

Properly tighten the screws. If they are inadequately tightened, malfunction,
smoke emission, or combustion may occur.
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(chapter 5, page 5-9)

/I\ CAUTION

® Insulate the mount base from the enclosure. To keep the mount base
insulated, avoid removing the insulation sheets that are supplied with the
mount base.

® The LG is a ground terminal for power supply noise. The FG and SHD are
ground terminals for the noise in the remote I/O, communication module and
other external interface lines. To avoid interference between the ground
terminals, separately ground the LG and FG.

® Connect the FG terminal of each module to the FG terminal of the mount base.
Perform class D grounding from the FG terminal of the mount base. As for
the FG terminals for remote 1/O lines and OPCN-1 (J.NET) lines, ground each
of them at one single point (LPU unit). (In respect to the FG terminals of
remote 1/O station or OPCN-1 station [J.Station] modules that can be grounded
at the same point as the LPU unit, ground them all, as mentioned.)

(chapter 5, page 5-10)

/\ CAUTION

When wiring the 24 VDC INPUT positive and negative terminals of the 24 VDC
input power supply module (model LQV020), be sure to wire them correctly while
paying attention to their polarity. Incorrect wiring of its positive and negative
terminals may result in a failure of the product.

(chapter 5, page 5-19)

/I\ CAUTION

If you touch a terminal strip or connector pin while the power is applied, you may
receive an electric shock. While the power is applied, never touch a terminal
strip or connector pin.

(chapter 9, page 9-20)

/I\ CAUTION

Overheating may cause a fire or unit failure. Where the ambient temperature
reaches 48°C or higher, lower the maximum output current that can be drawn
from the power supply module. By taking into consideration the environment
where the unit is mounted, install a cooling fan in the housing enclosure or reduce
the number of modules mounted.
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(chapter 10, page 10-2)

/\ CAUTION

Properly tighten the screws. If they are inadequately tightened, malfunction,
smoke emission, or combustion may occur.

(chapter 10, page 10-4)

/\ CAUTION

® [f the input voltage for the power supply module is within the specified range
but close to the upper or lower limit, you should conclude that a power problem
exists, and ask the power supply facility manager to conduct an inspection.

® Be sure that the power source for supplying power to various modules is rated
as specified. The use of a differently rated power source may cause a risk of

fire.

(chapter 10, page 10-10)

/\ CAUTION

Handling batteries incorrectly will invite the danger of firing or bursting. Some of
used batteries may have a considerable remaining capacity. Observe the
general cautions for piling-up, packing, and transportation to forward used
batteries to the specialist company of waste disposal safely. Regarding
concrete packing and transportation methods, make previous arrangements
thoroughly with the person in charge of this specialist company.




2.4 NOTICE Statements
(chapter 1, page 1-11)

NOTICE

® To provide protection against short circuit, furnish the external power source
for optional P1/O modules with a fuse or circuit protector. Ensure that the
employed circuit protector is rated as specified.

® Before terminating this product (by shutting down or resetting), check that all
the peripheral equipment is already stopped or will not be affected by the
termination.

® Failure of an installed module may damage the contents of memory spaces.
Be sure to make a backup copy of any important data in memory.

® Do not use a transceiver, cellular phone, or similar device near the module
because module malfunction or system failure may occur due to noise.

® Some parts containing gallium arsenicle (GaAs) in a photo coupler and LED
are used in this product. GaAs is specified as a harmful object by law. Take
special care when handling the product, in particular, scrapping it. Before
scrapping work.

® To avoid malfunction, ensure that the power supply is switched on and off at
intervals of longer than 1 second.

(chapter 3, page 3-7)

NOTICE

To avoid malfunction, ensure that the power supply is switched on and off at
intervals of longer than 1 second.

(chapter 4, page 4-3)

NOTICE

® The module may become defective due to a high temperature, which may
result from heat dissipation failure. It may also malfunction due to
electromagnetic interference from nearby equipment. For heat dissipation
and electromagnetic radiation minimization, provide the specified clearances
among the module, its enclosure, and neighboring equipment.

® The degree of temperature rise varies depending on how the module is
operated. The mounting intervals specified in the manual should be used as
a guide only. While a test run is conducted after completion of mounting,
measure the temperature near the module to check whether it is within the
specified range. If the measured temperature is beyond the specified range,
increase the mounting intervals or provide forced air cooling with a cooling fan.
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(chapter 4, page 4-6)

NOTICE

Install the mount base to a vertical surface. Installing the mount base to a
horizontal surface lessens the heat dissipation effects and allows the temperature
to rise, thereby rendering the module defective or incurring component parts
deterioration.

(chapter 4, page 4-8)

NOTICE

® Before installing the module, discharge any static buildup from your body
because static electricity may render the module defective.

® Dust or other foreign matter might accumulate on the connector, resulting in
poor contact. When the module is unpacked, perform the mounting and
wiring procedures for it immediately.

® To prevent the module from being damaged, observe the following precautions
when you mount or demount the module:

» Before mounting the module to the mount base connector, check that the
connector pins are properly aligned and not bent, broken, or soiled with dirt
or the like.

* When mounting a module in a slot, be sure to hold the module
perpendicularly to the mount base and insert it into the slot on the mount
base (see the “Good example” below). If the module is inserted aslant into
the slot, the connector pins may be damaged. When removing the module
from the slot, reverse the above procedure.

[Bad example] [Good example]
F*/7 h Ing
- L\T/ - |
/
Mount base \
Module




(chapter 5, page 5-10)

NOTICE

The outside wiring of the 24 VDC line for the 24 VDC input power supply module
(LQV020) is prohibited. The power supply module (LQV020) may be damaged
by lightning, etc. if the 24 VDC line is wired outside.

(chapter 5, page 5-11)

NOTICE

A surge voltage may cause the product to malfunction or become damaged. Ifa
relay or other coil is connected to the PCs OK output circuit, furnish a surge
absorption diode or the like. Ensure that the diode has a peak reverse voltage
at least 10 times the circuit voltage and a forward current larger than the load
current.

(chapter 5, page 5-19)

NOTICE

® To provide protection against short circuit, furnish the external power source
with a fuse or circuit protector. Ensure that the employed circuit protector is
rated as specified.

® Before supplying power to the equipment, thoroughly check the wiring
connections.

® A surge voltage may cause the product to malfunction or become damaged.
If a relay or other coil is connected to the PCs OK output circuit, furnish a
surge absorption diode or the like. Ensure that the diode has a peak reverse
voltage at least 10 times the circuit voltage and a forward current larger than
the load current.

® \When wiring communication, power supply, motive power, and other cables,
group them according to their types and set the resulting groups apart from
each other. The motive power cables for inverters, motors, power regulators,
etc., in particular, must be set at least 300 mm away from the other types of
cables. Further, the communication cables must be set in a different conduit
than the conduit in which the motive power cables are set.

® Before installing the module, discharge any static buildup from your body
because static electricity may render the module defective.

® To avoid noise-induced malfunction, do not bundle the 100 VAC/100 VDC
power cables and network cables together, but route the two types of cables at
least 100 mm away from each other.
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(chapter 5, page 5-26)

NOTICE

® Be sure to wire the signal ground (SG) terminals of both the LPU module and
remote equipment by using an interface cable as shown below.

® Connect the two shield ground leads of the interface cable to the specified
grounding terminals of the LPU module and remote equipment, respectively.

® Connect the LPU module-side shield ground lead of the interface cable to a
shield ground (SHD) terminal (one of terminals A4, A9, B3, and B8) of the LPU
module’s terminal block (TB).

| LPU module side | | Remote equipment side |
O I ] O
O O
@pm= (@)
Connect this lead to one of terminals A4, Connect this lead to a maintenance-
A9, B3, and B8 of the LPU module’s TB. use ground (FG).

(chapter 6, page 6-9)

NOTICE

Before installing the Base System, shut down all Windows®-based programs
running, including those resident in memory, such as a virus checker. If you
install the Base System without shutting down these programs, an error might
occur while installing it. If an error is encountered, uninstall the Base System
once as instructed in “® Uninstalling” to quit all Windows®-based programs and
then reinstall the S10V Base System.

(chapter 6, page 6-13)

NOTICE

® [f the [Remove Shared File?] window is displayed while uninstalling the Base
System from Windows®, click the button not to choose to delete shared

files.
® To reinstall the Base System, uninstall it first before reinstalling it.




(chapter 10, page 10-3)

NOTICE

Before installing the module, discharge any static buildup from your body
because static electricity may render the module defective.

(chapter 10, page 10-4)

NOTICE

® Ensure that the same power source is used for output module external power
source (for supplying power to the +V terminal) and load power supply. The
use of different power sources may cause a risk of malfunction.

® Hot-swapping of any mounted module will cause damage to the installed
hardware or software. So, be sure to replace any such module in a power-off
(de-energized) state.
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Precautions for Migrating from an S10/2a or S10mini Series

Product to an S10V Product

The S10V product is a newly designed, easy-to-use programmable controller and is intended for those

customers who use only basic capabilities of the ladder language.

Compared with conventional

S10/2a and S10mini Series products, the S10V product has been increased in processing speed and

size of executable programs and has the C mode and HI-FLOW capabilities provided in the form of a
separate hardware module (CMU).
The S10V programmable controller is designed to allow reuse of as many functions and programs as

possible from the conventional models.

However, when using the S10V product, the user is advised

to note the major differences from the conventional models listed in the table below. For more
information on such differences, refer to the other manuals on the S10V programmable controller.

(1/2)

S10/2a and S10mini Series

Addresses to X000 thru XFFF:
Bit addresses /0A0000 thru
/0A1FFF

Word addresses /0E0000 thru
/OEO1FF

Addresses to Y000 thru YFFF:
Bit addresses /0A4000 thru
/0ASFFF

Word addresses /0E0400 thru
/OEO5FF

No. ltem products spec. S10V product specification Remarks
1 [External The addresses assigned to X000 | The addresses assigned to X000 Neither external
input/output (X, |thru XFFF and Y000 thru YFFF |thru XFFF and Y000 thru YFFF are | inputs nor outputs (X,
Y) addresses are as shown below. as shown below. Y) can be directly

Addresses to X000 thru XFFF:

Bit addresses /240000 thru /241FFF
Word addresses /414000 thru
/4141FF

Addresses to Y000 thru YFFF:

Bit addresses /242000 thru /243FFF
Word addresses /414200 thru
/4143FF

accessed by
specifying addresses
in the C mode, etc.
unless the addresses
are changed as shown.
For details, refer to
the “SOFTWARE
MANUAL S10V
LADDER CHART
PROGRAMMING
For Windows®
(manual number
SVE-3-121).”

2 | RI/O point count
settings

512, 1024, 1536, 2048

64, 128, 256, 512, 1024, 2048

The point count
setting 1536 cannot be
used with the S10V
product and is
replaced by the setting
2048.

3 [Mount base

S10/20: Dedicated mount base.
S10mini: Dedicated mount base.

Dedicated mount base (color: gray);
4/8 slots (no settings are made for
two of these slots).

The mount base
(black) for S10mini
products cannot be
used with the S10V
product.




/2)

S10/2a and S10mini Series

No. ltem products spec. S10V product specification Remarks
4 | Optional S10/2a: Dedicated modules. The common modules whose No modules whose
modules S10mini: Dedicated modules or [ model numbers are within 500 and | model numbers are

common modules 599 and that are usable with within 000 and 099 or
(those modules whose [ S10mini products are as follows: within 100 and 199,
model numbers are which are specially
within 500 and 599) are [ LQES500: FL.NET designed for use with
usable with the SI0V ~ [LQES510: OD.RING (4 km) S10mini products, can
product. LQES515: OD.RING (1 km) be used with the S10V

LQES520: ET.NET product.

LQE521: SV.LINK

LQES30: SD.LINK

LQE540: J.NET

LQES545: J.NET-INT

LQES546: IR.LINK

LQES50: CPU LINK

LQE560: RS-232C

LQES65: RS-422

LQE570: D.NET (containing a

power supply)
LQE575: D.NET (containing no
power supply)

5 |Tools PSEa or Windows®-based tools | Windows®-based tools specially The Windows®-based
designed for use with the S10V tools commonly used
product. with either of the

S10/2a or the S10mini
product cannot be
used with the S10V
product.

6 |Ladder programs | Downward-sloping-rung ladder |Normal-rung ladder. Existing
downward-sloping-rung ladder
programs can be converted into
normal-rung ladder format by using
a particular tool.

7 |[C mode, These capabilities are pre- These capabilities are pre-installed | The only LPU module
HI-FLOW, installed in the CPU module. in a specially designed optional (LQP510/511/512)
P-coil hardware module (CMU of model |cannot operate C

LQP520/525/526/527). mode, HI-FLOW, and
P-coil.
8 |RI/O STOP 24 VDC input 100 VAC/VDC input

STOP/RUN




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 Power Solutions 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.

® Inspections, 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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This manual provides information on the following hardware and program product:

<Hardware product>
LPU (LQES510/511/512)

<Program product>
S-7895-38, S10V BASE SYSTEM, 01-16



Revision record

(1/3)
- Revision record
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PREFACE

Thank you for purchasing Hitachi’s programmable controller S10V.

This manual provides instructions for using the S10V programmable controller’s basic modules (see
Note below). Information on the /O modules, optional modules, and software used is provided in
their respective manuals or user’s guides. Please read all the necessary manuals thoroughly and use

the product properly.

The S10V product is available in two types: standard model and environmentally resistant model.
The environmentally resistant model has thicker platings and coatings than those for the standard
model.

The model number of the environmentally resistant model is marked by adding the suffix “-Z” to the

model number of the standard model.

(Example) Standard model: LQP510
Environmentally resistant model: LQP510-Z

This manual is applicable to both the standard model and environmentally resistant models.
Although the descriptions contained in this manual are based on the standard model, follow the
instructions set forth in the manual for proper use of the product even if you use the environmentally

resistant model.

Note: The basic modules of the S10V programmable controller are the power supply module, LPU

module, remote I/O station module, and mount base.

<Trademarks>
* Microsoft® and Windows® are registered trademarks or trademarks of Microsoft Corporation in
the United States and other countries.

* Ethernet® is a registered trademark of Xerox Corp.



<Note for storage capacity calculations>

® Memory capacities and requirements, file sizes and storage requirements, etc. must be calculated
according to the formula 2". The following examples show the results of such calculations by 2"
(to the right of the equals signs).
1 KB (kilobyte) = 1,024 bytes
1 MB (megabyte) = 1,048,576 bytes
1 GB (gigabyte) = 1,073,741,824 bytes

® As for disk capacities, they must be calculated using the formula 10”. Listed below are the
results of calculating the above example capacities using 10" in place of 2".
1 KB (kilobyte) = 1,000 bytes
1 MB (megabyte) = 1,000 bytes
1 GB (gigabyte) = 1,000 bytes
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B |nstallation
Hitachi’s programmable controllers or PCs are a product of application of electronic circuit and
processor technologies. The use of the product therefore requires special attention to be given
to the following:

(1) The conditions to be met in system construction, such as maximum rated values, operating
voltage ranges, heat dissipation characteristics, and mounting conditions, must all be within
the warranty coverage stated in this manual. The manufacturer will not be held responsible
for any damage that may be caused to the product and/or any physical injury that may be
incurred as a result of using the product with conditions outside the warranty coverage.

In addition to the above requirement, fail-safe measures should also be provided in any user
system by taking the expected failure rate and failure mode of the product into consideration.
This is the case even when the product is used with every condition within the warranty
coverage. The purpose of such fail-safe measures is to prevent the user system from
suffering physical injuries, fire accidents, and/or other enlarged damages, due to the
operation of the product.

(2) None of the PCs supplied to our customers is fireproof, dust-proof, and waterproof. So,
please install your PCs in dust-proof and waterproof steel enclosures or cubicles as shown

below.
<——  Steel enclosure or cubicle
CPU unit
1/O unit
O& Apply putty to close up the opening
for cabling.

Figure 1-1 Installation -- an Example
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/\ CAUTION

® At installation sites where there is a risk of a water leak, be sure to install the
programmable controller in a drip-proof cubicle and use it. Disregarding this
rule may result in failure of the product.

® Do not touch any of the modules in the programmable controller when they are
in an energized state. Touching any of the modules in an energized state
may lead to a discharge of static electricity from your body to the module,
resulting in malfunction or breakage of the module. If you have no choice but
to touch a module, be sure to discharge the static electricity by touching the
metal frame of the cubicle and then touch the module. This is also true when
you perform any of the following actions on a module in its non-energized
state: 1) setting a switch on the module; 2) connecting or disconnecting the
cable from the module; or 3) inserting or removing the connector from the
module.
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This product must be used within the environmental specifications shown in the table below.
To make the product run stably for a long period of time, users are advised to use the product at
normal temperatures (15 to 35°C) and normal humidity (45 to 85%RH). Ifitis usedina
location subject to high temperatures and high humidity or where the temperature greatly
fluctuates daily, its useful life will be shortened.

Table 1-1  Environmental Specifications for the LPU Module

Power voltage For LQV000: 100 to 120 VAC, single phase, 50/60+5 Hz

For LQVO010: 100 to 120 VAC, single phase, 50/60+5 Hz

For LQV100: 100 to 120 VAC, single phase, 50/60+5 Hz
100 to 110 VDC

For LQV020: 24 VDC

For LQV200: 200 to 240 VAC, single phase, 50/60+5 Hz

Power voltage fluctuation range |For LQV000: 85 to 132 VAC
For LQVO010: 85 to 132 VAC
For LQV100: 85 to 132 VAC
85to 132 VDC
For LQV020: 20.4 to 28.8 VDC
For LQV200: 170 to 264 VAC

Temperature Operating: 0 to 55°C; Storage: -20 to 75°C.
(Temperature change rate: 10°C/hour or less)

Relative humidity Operating: 30 to 90%RH; Storage: 10 to 90%RH
(non-condensing)

Vibration resistance Conforming to JIS C0040 standard;

Frequency: 10 Hz to 150 Hz; Acceleration: 10 m/ s%;
Direction: each of X, Y, and Z; Sweep time: 8 minutes;
Sweep cycles: 20.

Shock resistance Conforming to JIS C0041 standard,

Peak acceleration: 147 m/sz;

Half-sine pulses; 3 times in each of X, Y, and Z directions.

Ambient air Dust class: 1 million
No corrosive gas (0.1 mg/mm’ or less)

/I\ CAUTION

If the input voltage for the power supply module is within the specified range but
close to the upper or lower limit, you should conclude that an input power
problem exists, and ask the power supply facility manager to conduct an
inspection.
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B Module mounting
To mount optional modules and I/O modules in the LPU or I/O unit (mount base), observe the
general rules listed below and reduce the influence of noise from the external cable wiring for
I/O modules.

® Do not mount any I/O module requiring an AC voltage of 100 V or more and/or a DC voltage
of 48 V or more for its operation, in a slot adjacent to the mounted LPU module or CMU
module. Mount such an I/O module in a furthest possible slot from the mounted LPU or
CMU module. If you have to disregard this rule for some reason, employ some means for
noise reduction, such as shielded cables, surge killers, etc., and keep the cables away (100 mm
or more) from the LPU or CMU module.

® Mount an I/O module requiring a DC voltage of 24 V or less and an I/O module requiring an
AC voltage of 100 V or more and/or a DC voltage of 48 V or more for their operation, in
furthest possible slots from each other.

® Mount in slots an analog counter module and an I/O module requiring an AC voltage of 100 V
or more and/or a DC voltage of 48 V or more for its operation, leaving an empty slot in

between.
I/0 module | | .. |V/O module
PS LPU |\C/| lr/eo Sﬁ?ul& requiring 100 VAC PS LPU égjrhlt)gr S |requiring 100 VAC
or VgC orEI;ess or more and/or 48 or module > |0rmore andfor 48
ST U VDC or more ST g VDC or more
-t - ¢ [t | U |-
oun moaules separately accor: Ing (0] eave an empty siot between an analog counter
Mount I/O modul tel ding t L ty slot bet I t
each voltage requirement. module and an 1/0 module mounted.

® Separate the cable wiring for mounted I/O modules according to each voltage requirement.

® Mount a given set of optional modules in a single sequence of slots and a given set of I/O
modules in another separate sequence of slots, as exemplified below. However, mounting of
the optional modules need not to be started at the next slot to the mounted LPU module, as is
done in Example A.

. 1/0 module 1/0 module .
Optional requiring 24 - Optional
quiring requiring 24
PS [LPU modules VDC or less PS | LPU VIgC orgljess modules
et -t = g - -
(Example A) A given set of optional modules is mounted separately (Example B)

from a given set of /0 modules.
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® Mount a given set of optional modules in a single sequence of slots and a given set of I/O
modules requiring 100 VAC or more and/or 48 VDC or more in another separate sequence of
slots, leaving an empty slot in between, as shown below.

.. | /O module
Optional 2 requiring 100 VAC
or more and/or 48
PS |LPU modules E VDC or more
g
< | U - -

Leave an empty slot between a given set of
optional modules and a given set of /0O
modules mounted.

® Separate the cable wiring for mounted optional modules from that of mounted I/O modules.

B Output modules
For each output module, connect a fuse to its power supply to the load for protection against
short-circuit. The fuse must be one that matches the ratings of the load. If a non-matching
fuse is connected, the printed wiring board or casing used may be damaged when the load is
short-circuited.

Fuse

Load
\7\/

Output module used
with S10V product

100 VAC/100 VDC
48 VDC
24VDC

Power
supply

Figure 1-2 Wiring of an Output Module
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B Grounding
Each grounding point of the product must be grounded separately from the grounding points or
other related equipment. The grounding point of an AC panel for distribution, in particular,
must be grounded at least 15 m away from the grounding points of the product.
The best way to ground the product and other related equipment is to weld the grounding cable
from each grounding terminal to the steel framework of the building. If such welding cannot be
accomplished, bury a grounding bar in the earth (Class D or higher grounding) and ground the
grounding terminal through the bar.

framework

LG grounding /
FG grounding
. . The PCs here refers to the entire
panel must be at least 15 m away containing an LPU unit, I/O unit,
from that for the AC panel. etc.

Figure 1-3 Grounding -- an Example

* 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 occures in low tension line.
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B Noise
Do not install the product in or near to a panel in which an inverter or other high-voltage device
is installed.  If such installation is essential for some reason, set shielding plates to protect the
LPU unit or I/O unit and the cables from the influence of electromagnetic or electrostatic
induction or both.

B Emergency stop circuit
Should a component part of the product fail, it might affect the entire product. An emergency
stop circuit must therefore be constructed externally (i.e., it must not be incorporated into the
programmable controller’s program).

B Replacement of component parts
Customers are not recommended to replace any component part of the product. If a faulty part
is found, replace the module containing it. The replacement work should be done by Hitachi’s
maintenance personnel.

B Replacement of modules
Before replacing a module, be sure to switch off the power supply. Without doing so, such
replacement may result in module failure or electric shock.

B Extension of the existing equipment
If the existing equipment surrounding the product is expanded or changed by adding additional
units, check the expanded equipment for any abnormality according to “10.1 Preventive
Maintenance” and make sure that the programmable controller functions normally. For the
power supply and grounding used, check the following items:

® Power supply
* Check the power supply voltage and its waveform.

» Make sure that no voltage drop is caused.
» Make sure that the noise in the network power cable is not problematic.

Q Normal waveform
m ¥ \_/

]

Power supply voltage

S10V

Abnormal waveforms

AN ¥ -

Too much noise Distorted wave Rectangular wave

Figure 1-4 Power Supply Voltage and Waveforms
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® Grounding
* Check the wiring for grounding.
» Make sure that the ground is not shared with any other piece of equipment.

» Make sure that the grounding point is at least 15 m away from that of the AC panel.

* Check that no high-power cable or network power cable is placed near signal cables, such as
a remote 1/O cable.

Other
piece of
equipment

Ground shared

4

s10v Q
Other
piece of
equipment

Installing a separate ground
"= wire for the other piece

Figure 1-5 Grounding Method
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/I\ WARNING

® |f an emergency stop circuit is to be formulated, it must be positioned external
to this module. If you do not observe this precaution, equipment damage or
accident may occur when this module becomes defective.

® Keep the input and output currents of any I/O module within the maximum
permitted current values. If an overcurrent is allowed to flow in the I/O
module, the component part(s) involved may be damaged, resulting an
accident, fire, or product failure.

® Ensure that the employed external power source has overvoltage and
overcurrent protection functions.

® |f the module emits smoke or foreign odor, immediately switch off the power
supply and investigate the problem cause.

® Do not attempt any installation, wiring, handling, or product alteration not
covered in this manual. The manufacturer accepts no responsibility for
product/peripheral breakage or fatal accidents due to such attempts.

/I\ CAUTION

® Before supplying power to the equipment, thoroughly check the wiring
connections.

® Overheating may cause a fire or unit failure. Where the ambient temperature
reaches 48°C or higher, lower the maximum output current that can be drawn
from the power supply module. For details, see “9.7 Output Current from
the Power Supply Module.” If the ambient temperature is high install a
cooling fan in the housing enclosure or reduce the number of modules
mounted.

® Before changing the program, generating a forced output, or performing the
RUN, STOP, or like procedure during an operation, thoroughly verify the safety
because the use of an incorrect procedure may cause equipment damage or
other accident.

® \When you switch on the power supply, follow the specified sequence. Failure
to follow the specified sequence may cause equipment damage or other
accident.

® Do not insert your finger or a foreign object into any opening in a connector or
the mount base. Disregarding this rule may result in bodily injury.
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NOTICE

® To provide protection against short circuit, furnish the external power source
for optional P1/O modules with a fuse or circuit protector. Ensure that the
employed circuit protector is rated as specified.

® Before terminating this product (by shutting down or resetting), check that all
the peripheral equipment is already stopped or will not be affected by the
termination.

® Failure of an installed module may damage the contents of memory spaces.
Be sure to make a backup copy of any important data in memory.

® Do not use a transceiver, cellular phone, or similar device near the module
because module malfunction or system failure may occur due to noise.

® Some parts containing gallium arsenicle (GaAs) in a photo coupler and LED
are used in this product. GaAs is specified as a harmful object by law. Take
special care when handling the product, in particular, scrapping it. Before
scrapping work.

® To avoid malfunction, ensure that the power supply is switched on and off at
intervals of longer than 1 second.
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CZ.‘I System Overview

)

The example configuration shown below consists of an optional module (CMU) for C mode/
HI-FLOW processing, optional modules (ET.NET, OD.RING [SD.LINK], J.NET, and FL.NET) for
networking, a CPU LINK module for connecting LPU and CPU units together, RI/O and JST

modules for communication with I/O units.
IR.LINK and IR.ST modules is also possible.

Ethernet (1024 stations maximum)

A configuration consisting of these modules plus

FL-net (254 stations maximum)
1

T C S10V | [S10mini| |[S10/2a T C
Host PLC from
computer I ol S gy
(Duplexed ring (64 stations maximum)
Display PC [~ Note: An SD.LINK module used in place of the OD.RING
(indicators) (TOOoL)||PC module cannot be connected with an S10/2a product.
= (TOOL) -
PC % - . Dlsplay Host
o Ul Printer devices t
(TOOL) '\, %) (indicators) computer
o S & E 3 &) = =
| o o ol o ¥ NI NI
ol o S <| < I NS N3
B = | o JN 3
0l » S ol o 9 QT+ 9 T
ne o ~ —| ~ ne ¥ = X<
PS LPU CMU | ET.NET |OD.RING] J.NET |RS-232C|RS-422 | CPU |FL.NET
(SD.LINK) LINK
LPU unit (example configuration)
J 4 |
3| il
gl € 2| 2 CPU unit LPU unit
S 5 €| € uni uni
5| & gl
Sipc) ol o PS| cPU | OP | 1/0 PS| LPu | oP | 1O
ol © ——--
o v . . (S10mini, $10/2a) (s1ov)
16 units maximum | 1 1 |
1/O unit 1/O unit
PS| JsT | 10| VO PS| JsT |10 | IO
31 units maximum per channel
1/0O unit 1/0O unit
Ps| JsT | 1o | VO PS| JsT |10 | VO
31 units maximum per channel
1/0O unit 1/O unit
PS |sT /o | o PS | ST I/0 | 1o
(RI/O) (RI/O) L
12 units maximum per channel
1/O unit I/O unit
PS | ST /o | o PS | ST I/o | 1o
(RI/O) (RI/O) I
12 units maximum per channel



2 OVERVIEW

B Total mounting space is equal to that of S10mini product.
The total mounting space in this product is equal to that in the S10mini product. In addition to
this feature, this product achieves high-speed processing and, at the same time, handles large
programs. Since the basic capabilities of the ladder language are provided in the form of a
separate hardware module as with the C mode and HI-FLOW arithmetic and logical capabilities,
they are easy-to-use for those customers who use the basic capabilities only.

B |/O modules can be shared with an S10mini product.
As with the S10mini product, I/O modules can be installed in the LPU unit of this product. In
addition, the same I/O modules used with an S10mini product can also be used with this product.

B High ladder performance has been realized with 15-nanosecond bit operations and 60-
nanosecond word operations.
High-speed ladder operations are possible only with the basic capabilities (LPU module) of the
ladder language. The floating-point arithmetic that cannot be accomplished on an S10mini or
S10/2a product is supported by this product.

B | adder programs of up to 100k steps are handled, approximately three times as large as
those executed on the S10mini product.
Users can produce large ladder programs without paying attention to their size in steps.
Compared with the S10mini and S10/2a products, this product is provided with large general
data registers.

B Normal-rung ladder capability is provided as standard.
The basic capabilities (LPU module) of the ladder language execute industry-standard normal-
rung ladder programs.  Since the downward-sloping-rung ladder programs produced on the
S10mini or S10/2a product can be converted into normal-rung ladder format using a dedicated
converter, they can also be used on this product.

B The LPU module is provided with remote |I/O and display device interfaces as standard.
These standard interfaces make easy the distributed installation of I/O units and connection of
display devices for monitoring processing status, and thus contribute to the reduction of wiring
costs. The display device interface, in particular, supports the RS-422-based H-7338 protocol
as standard.

B Three types of languages -- ladder chart, C, and HI-FLOW -- are supported.
In addition to the “ladder chart,” this product supports the readable, easy-to-understand flowchart
language HI-FLOW and the general-purpose programming language C. The HI-FLOW and C
languages are provided in the form of a dedicated optional module (CMU).
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2.2 Module Arrangement in the LPU Unit

HITACHI

&

© ©|© ©

Mount base

@

]

NI

LTEels] e
H

0/0/0/0]

[alf=]s].

An example of
module mounting in
8-slot mount base

i
|LPU mod

ule

Power supply
module

dul

For information on other
available types of power
supply module, refer to a
relevant product catalog.

Power supply module
(LQVO000 or other)

LPU module
(LQP510/511/512)

Optional modules

Optional modules
and/or
I/0 modules

For information on other
available types of optional
module, refer to a
relevant product catalog.

CMU arithmetic FL.NET OD.RING ET.NET SD.LINK J.NET CPU LINK
and logical  communication communication communication communication communication communication
module module module module module module module
(LQP520 or other)  (LQES500) (LQES510 or other)  (LQE520) (LQE530) (LQES540 or other) (LQES550)
1/O modules

16-point relay 16-point DC 16-point DC
input module output module input module output module
(LQX130) (LQY100) (LQX200) (LQY200)

For information on other
available types of I/0
module, refer to a relevant
product catalog.

Qy

o8 o

Ol

4-slot mount base 8-s

(HSC-1540)

2-4

lot mount base
(HSC-1580)
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2.3

Module Arrangement in the I/O Unit

HITACHI /1i¢ 1440

Mount base

An example of module
mounting in 2-slot mount base

1/0 modules

Power supply module

For information on other
available types of power
supply module, refer to a
relevant product catalog.

Power supply Remote 1/0 J.Station IR.Station D.Station
module station module module module module
(LQV000 or other) (LQS000/010) (LQS020) (LQS021) (LQS070)
I 1 1
For information on other
available types of I/O
module, refer to a relevant
product catalog.
16-point AC 16-point relay 16-point DC 16-point DC
input module  output module  input module  output module
(LQX130) (LQY100) (LQX200) (LQY200)
Standard mount base
1 I 1
@ Jo l of o & Jo ) qf of o Gl e " of 0 of o of of 0 )
® m ® ® m ®
2 nl m ) n o m m B ®m

Mount base for scan-type analog input modules

oj’

op lo

LLILL.

8-slot mount base
(HSC-1281)

=3
o
=
o
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2-slot mount base 4-slot mount base 8-slot mount base
(HSC-1021) (HSC-1041) (HSC-1081)
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C2.4 LPU Module Models and Their Inter-Compatibility

Table 2-1 shows the inter-compatibility of available LPU models.

Table 2-1 LPU Module Models and Their Inter-Compatibility

Model Compatibility with the model LQP510

LQP510 -

LQP511 This model is upward-compatible with the model LQP510. It has the
functionality of the model LQP510 and offers additional support
functionality for extended remote I/O (model LQE220).

LQP512 This model is upward-compatible with the model LQP510. It has the
functionality of the model LQP511 and offers additional support
functionality for high-speed remote I/O (model LQE230).

C2.5 Remote I/O Station Module Models and Their Inter-Compatibility

Table 2-2 shows the inter-compatibility of remote I/O station modules.

Table 2-2 Remote I/O Station Module Models and Their Inter-Compatibility

Model Compatibility with the model LQS000
LQS000 _
LQS010 An upward compatible product for the model LQS000. It provides

connectivity with extended remote I/O (model LQE220) and high-
speed remote I/O (model LQE230).

2-6




3 NAMES AND FUNCTIONS
OF EACH PART



3 NAMES AND FUNCTIONS OF EACH PART

<3.1 LPU Module

LQP510 LADDER LPU
RUN

RUN (SI STOP

D
...

(Model: LQP510)

* The model number printed as shown
above on the module casing varies
between the available models
(LQP510, LQP511, and LQP512).

3-2

7

/
RI/O STOP

STOP/RUN
COM

SHD

N/

150 Q
100Q
RI/O1A

RI/O1B

SHD

<

CEEEe

@

S

@

epREPEEBED

PCs OK
COM

SHD

150 Q

100 Q

RI/O2A

RI/02B

SHD

FG

N\

7/
N\

)

Terminal block with
its cover removed

11

Terminal block signal names

Figure 3-1 Names of the Major LPU Module (LQP510/511/512) Parts



3 NAMES AND FUNCTIONS OF EACH PART

Table 3-1 Functions of the Major LPU Module (LQP510/511/512) Parts
No. Name Function
1 |Ladder program operation Switches the operational status of a ladder program between two states ---
switch (LADDER RUN: Initiates the ladder program.
RUN/STOP) STOP: Terminates the running ladder program.
2 | T/M and operational setting | If this switch is set to one of the following values before switching on the power
switch (T/M) supply, one of the operations below will take place when the power supply is
switched on.
0: Normal operation
1 to 7: Prohibited settings (Do not use these settings.)
8: T/M (Reserved for maintenance purposes. Do not use this setting.)
9 to B: Prohibited settings (Do not use these settings.)
C: Optical power measurement mode.
(Before measuring the optical power of the OD.RING module, set this switch to
“C”, switch on the power supply, and then set the reset switch in ON position.
On completion of the measurement, set the reset switch in OFF position and
then switch off the power supply.)
D: Prohibited setting (Do not use this setting.)
E, F: Full initialization (to the condition at shipment)
(Set this switch to “E” and then switch on the power supply. Three seconds
later, switch off the power supply. Then, set this switch to “F”’ and switch
on the power supply again. About 20 seconds later, all the six indicator
lights will come on, indicating the initialization has been completed.)
3 |Reset switch Resets the modules mounted in the LPU unit. Usually, this switch is manually
(RESET ON/OFF) set back in OFF position right after it has been set in ON position. When the
optical power measurement mode is selected with the T/M and operational setting
switch described above, leave this switch in ON position during the measurement
and set it back in OFF position right after completion of the measurement.
4  |Indicator lights Each indicates the operational status of the LPU module:
(RUN, PROT, SIMU, RUN: (Green) indicates that a ladder program is running.
ALARM, USER, ERR) PROT: (Green) indicates that all memory other than the ON/OFF status memory
(PIO memory) for a ladder program is currently write-protected (For
details, see Subsections 8.2.6 and 8.2.7.)
SIMU: (Green) indicates that the execution of a ladder program is being simulated
without any I/O transfer in progress (For details, see Subsection 8.2.4.)
ALARM: (Red) indicates that the backup battery is low or an error has been
detected in an optional-module startup check.
USER: (Green) indicates that a value of “1” has been output to an E-coil (000 to
1FF.)
ERR: (Red) indicates that the LPU module cannot continue its operation because
of a hardware fault, a serious component failure, etc.
5 |UP LINK connector An interface (H-7338) used to connect the host computer (Hitachi’s control
(UP LINK [RS-422]) computer). This interface can also be used to connect a display unit or similar
hardware unit (RS-422-based).
6 | TOOL connector An interface (RS-232C) used to connect the dedicated tools for the S10V product,
(RS-232C0) which runs on a Windows® PC.
7 |RI/O STOP contact input A contact input (100 VAC or 100 VDC) for remotely controlling remote 1/0
(R1/0 STOP) transfers externally. For details, see Subsection 5.5.2.
STOP/RUN contact input A contact input (100 VAC or 100 VDC) for remotely controlling the operation of a
ladder program externally. For details, see Subsection 5.5.2.
8 |PCs OK contact output A contact output used to inform external devices that the LPU module is running
(PCs OK) normally. The contacts become open when an error, stop, reset, or power-off
condition is detected during the run.
9 |RI/O line (port 1) terminals | Terminals for connecting a remote I/O (1 to 1024 points) line.
10 |RI/O line (port 2) terminals | Terminals for connecting a remote 1/0 (1025 to 2048 points) line.
11 |Frame ground terminal A terminal for connection with the FG terminal of the mount base.

(Note) For details on the connections mentioned above, see “5 CABLING.”

“7 SETTINGS.”

For details on each setting, see
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3 NAMES AND FUNCTIONS OF EACH PART

(3.2 Remote I/O Station Module

LQS000

HITACHI HSC-1000 HITACHI HSC-1000

(Front panel closed) (Front panel open) Terminal block with
its cover removed

(Model: LQS000)

* The model-LQS000 remote I/O station module s
has the same front view and features as the
model LQS010, except its model number printed 4|\
on its front. HOLD

4
RIO1A
5| riots

SHD

N

150 Q

7 COM

100 Q
\

Terminal block signal names

Figure 3-2 Names of the Major Remote I/O Station Module (LQS000/010) Parts
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3 NAMES AND FUNCTIONS OF EACH PART

Table 3-2 Functions of the Major Remote I/O Station Module Parts

No.

Name

Function

Station number setting switches
(ST.NO U/L)

Used to set a station number, which is the starting two
digits (address) of the I/O number. The starting digit of
the two is set with the “U” switch and the second is set
with the “L” switch.

I/O point count setting terminals

Terminals to set a count of the number of exclusively
used I/O points per mount base slot, which is one of the
four: 16, 32, 64, and 128.

FIX/FREE setting terminals

Terminals to specify the partition status (FIX or FREE)
for the mount base.

Output hold setting terminals

Terminals to specify the output status (RESET or HOLD)
into which the output modules will enter when a remote
I/O line is disconnected.

RI/O line reception terminals

Terminals to connect the remote 1/O line cable closer to
the LPU unit. (Terminals A4 and BS5 are internally
connected together. The same is true with terminals A5
and B6.)

RI/O line branch terminals

Terminals to connect a branch cable of the remote I/O
line cable closer to the LPU unit. (Terminals A4 and B5
are internally connected together. The same is true with
terminals A5 and B6.)

Terminating resistor setting
terminals

If this station module is connected to the furthest end of a
remote 1/O line from the LPU unit, it needs to be
terminated with an internal terminating resistor (100 Q or
150 ). When you are using any remote I/O cable other
than specified, see “5.6.3 Terminating with terminating
resistors.”

Frame ground terminal

When you are grounding a remote I/O line cable, connect
it to the FG terminal on the mount base.

RI/O communication LED
indicator

Is lit when remote I/O communication is in progress.

(Note) For details on the connections mentioned above, see “5 CABLING.” For details on each

setting, see “7 SETTINGS.”
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3 NAMES AND FUNCTIONS OF EACH PART

(3.3 Power Supply Module

LQV000

POWER @

_—
(Front panel closed)

LQV000

POWER @ 1

SERVICE I:DCsV < 2
cHECK L anp O 3
ON
POWER[ 4
OFF
100 to 120 VAC[ Hi L] 5
INPUTL_ ”@H’/
Lo| )] 6
<] ;

(Front panel open)

Figure 3-3 Names of the Major Power Supply Module (LQV000) Parts
(common to all power supply models)

Table 3-3 Available Types of Power Supply Module

Name Model Remarks
AC-input power supply LQVO000 {100 to 120 VAC-input power supply
AC-input power supply LQVO1I0 |100 to 120 VAC-input power supply
DC-input power supply LQV020 |24 VDC-input power supply
AC/DC-input power supply |[LQV100 [100 to 120 VAC-/ 100 to 110 VDC-input power supply
AC-input power supply LQV200 |200 to 240 VAC-input power supply

(Note) For details on the specifications, see “11 SPECIFICATIONS.”
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3 NAMES AND FUNCTIONS OF EACH PART

Table 3-4 Functions of the Major Power Supply Module Parts

No. Name Function
1 |Power status indicator light Lit up when the power supply is switched on, and
(POWER) remains illuminated while the power is being supplied.

2 | Voltage check terminal (DC5V) | A terminal used when checking the current value of the
5 V output voltage (normal values are within 4.75 V and
5.25V).

3 | Voltage check terminal (GND) 0 V reference voltage terminal for voltage checking.
This terminal may be used only for voltage checking
purposes.

4 |Power supply switch (POWER) Used to switch on or off the power supply module.

5 |Power supply terminals (H, N) Terminals for connecting the input power cable to the
power supply module. The value of the input voltage
varies with the type of power supply module used.

6 |Line filter ground terminal (LG) | A terminal for grounding the power supply line filter.
This terminal needs to be connected with the grounding
terminal in the unit enclosure.

7 |Frame ground terminal (FG) Needs to be connected with the FG terminal in the mount
base or with an installed grounding terminal block.

(Note) For details on the connections mentioned above, see “5 CABLING.”

NOTICE

To avoid malfunction, ensure that the power supply is switched on and off at

intervals of longer than 1 second.
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3 NAMES AND FUNCTIONS OF EACH PART

C3.4 Mount Base )

The mount base provides a means of fixing the LPU module (or remote I/O station module), power
supply module, and I/O modules into place. Two types of mount base are available, one for an
LPU unit and one for an I/O unit.

1 2 7
/) —F—
0" /lo m/° =/ ®/° &/ m/°

[y

LPU [o]
= = = =]
ool [l (@
HITACHI 4
CPU MOUNT BASE
HSC-1540
Hitachi Ltd, MADE IN JAPAN
| — — — —
= = L= = =
N o, lo . o= ol B o= o |

Figure 3-4 Names of the Major Mount Base (HSC-1540) Parts
(common to all mount base models)

Table 3-5 Available Types of Mount Base

Unit where Name Model Remarks
mounted
LPU unit 4-slot mount base HSC-1540 |Power supply and LPU slots, and 4 slots for optional and I/O
modules
8-slot mount base HSC-1580 |Power supply and LPU slots, and 8 slots for optional and I/O
modules
I/O unit Standard 2-slot mount base HSC-1021 | Power supply and station slots, and 2 slots for I/O modules
Standard 4-slot mount base HSC-1041 | Power supply and station slots, and 4 slots for I/O modules
Standard 8-slot mount base HSC-1081 | Power supply and station slots, and 8 slots for I/O modules
Scan-type analog input-use 8-slot HSC-1281 |Power supply and station slots, and 8 slots for scan-type
mount base analog input modules
Table 3-6 Functions of the Major Mount Base Parts
No. Name Function
1 PS slot Used for mounting a power supply module.
2 LPU (or ST) slot Used for mounting an LPU (or station) module. (No station modules can be

mounted in the LPU unit, and no LPU modules can be mounted in the I/O unit.)
3 Option and I/O slots (or I/O slots only) | Optional and/or I/O modules are mounted in the LPU unit, and only I/O modules
are mounted in the I/O unit.

4 FG terminal Connected with the frame ground (FG) terminal of each module.
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4 INSTALLATION

C4.1 Installation )

The LPU module has an interface for connecting I/O units. This interface consists of two remote
I/O ports (RI/O-1 and RI/O-2) and allows the connection of remote I/O cables. Up to 12 I/O units
can be connected in a series (daisy chain) to each such port, provided the following rules are
observed:

® [imit the distance between the LPU unit and the terminal connected I/O unit to 300 m or less.

® Three types of remote I/O cable are available: long-distance cable (at most 300 m long),
medium-distance cable (at most 200 m long), and short-distance cable (at most 100 m long).
Select the cable type best suited to your needs by taking the total distance into consideration
between the two units located at both ends of a planned remote /O line.

® Avoid the mixed use of the three types of remote I/O cable for the same line. Use only one
type. If this rule is disregarded, normal operation is not guaranteed.

® Set a unique station number for each unit.

LPU uni
PS| LPU | I/O | /O W Taking the total distance into consideration,
select the cable type best suited to your
) needs from among:

SOOtm1rEaX|Tum i « Short-distance cable (at most 100 m long)
p to 12 units per ine * Medium-distance cable (at most 200 m long)
4 I * Long-distance cable (at most 300 m long)

RI/O-1 v RI/O-2
I/O unit 1/O unit
PS|ST 110 | 10 ps|st [wo|wo]uo|uwo| o | ol o] o
(RI/O) (RI/0)
1/O unit I/0 unit
ps|st [wo|wo|uo| o ps|st _|wo|wo|uo| o
(RI/O) (RI/O)
1/O unit 1/O unit
Ps|sT |WO| 1O Ps|sT |0 |10
(RI/0) (RI/0)
A
Up to 12 units per line Up to 12 units per line

W Distribute all the planned units up to 12 units per line, according
to the characteristics of the installation site.

B Use only one type of cable for each line.

B Set a unique station number for each unit.

Figure 4-1 Connection of I/O Units for Remote 1/0O Operations
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4 INSTALLATION

<4.2 Clearances around Mounted Units

)

In order for this product to function normally, provide an air intake and an outlet in the bottom and

top panels of the housing enclosure and cover both openings with an air filter.

In addition to this,

as shown below, be sure to leave clearances between the enclosure and mounted units and between

the mounted units.

These clearances are a rough standard and may be increased or decreased

depending on the result of a check that is made in a test run to see if the ambient temperature

around the units is within the specification set forth in this manual.

Housing enclosure

LPU unit 50 mm or more

150 mm or more

50 mm
or
more

50 mm or more

Figure 4-2 Clearances around Mounted Units

Air intake

OO
4 .Ym,‘,f,:,:.'o‘o 9.,

I‘
NN

Air outlet

QXX

Housing
enclosure

NOTICE

result from heat dissipation failure.
electromagnetic interference from nearby equipment.

® The module may become defective due to a high temperature, which may
It may also malfunction due to
For heat dissipation

and electromagnetic radiation minimization, provide the specified clearances
among the module, its enclosure, and neighboring equipment.

The degree of temperature rise varies depending on how the module is
operated. The mounting intervals specified in the manual should be used as
a guide only. While a test run is conducted after completion of mounting,
measure the temperature near the module to check whether it is within the
specified range. If the measured temperature is beyond the specified range,

increase the mounting intervals or provide forced air cooling with a cooling fan.
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4 INSTALLATION

(4.3 External Dimensions

)

The LPU unit has the same external dimensions as the I/O unit.

However, as shown below, the

mount bases used differ in width (A) and distance (B) between the left- and right-end screw holes,
according to the number of slots provided on the mount base.
Two-slot mount bases are not available for the LPU unit; only 4- and 8-slot mount bases are

available.

(1) Unit dimensions when the power supply module is LQV000, LQV020, or LQV100.

4-slot type 8-slot type

< A: 300.6, 437.0
< B: 281.6, 418.0
A _PSLQF"'HO LPU LQP520
i @ HITACH! .
% S GNDO l=
o |y o -]
o) P QU N N ) P =
g -1
5 Acmﬁ-m[“ E!
Ni 5
i .=
=1
v vy r\l
Power supply LPU module CMU ET.NET RS-232C OD.RING
module module module module module

Front view (a 4-slot mount base with mounted modules)

A
=
A K]
Clo
=)
Yvy
< 53 > < 69 > 34 > 34 34 34
Top vi
op View (Unit: mm)

Figure 4-3 External Dimensions of the Units 1

4-4

— Center line



4 INSTALLATION

(2) Unit dimensions when the power supply module is LQV010 or LQV200.

4-slot type 8-slot type

A: 300.6, 437.0
B: 281.6,418.0

Yy

A . FTNCT | QEG60 RS 2320 LQEB10
=

======= .
T o

u e B
RX'®
. RR o

y .

st usR e N
oag o s N wxe
8

AA o
© =1 1 ,. ~©
CD. — = -@_w;__ - _O__Pl_ - - — H
®»| o il [l = 7y S 2 Center line
~ o [e) o —
S —
% ‘rué“ rx@
50 : T 8§ )
S8 : £ {8
i ] [le
Yvy )
Y =
Power supply LPU module CMU ET.NET RS-232C OD.RING
module module module module module
Front view (a 4-slot mount base with mounted modules)
A A
(2]
29
v
- 69 > 34 >¢34 >¢34 P> 34
Yvy
53
P> .
Top view i
(Unit: mm)

Figure 4-4 External Dimensions of the Units 2
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4 INSTALLATION

C4.4 Securing the Mount Base )

Be sure to secure the mount base to a vertical surface in the housing enclosure. Do not install it in
any other orientation, such as upward, downward, or sideward. The modules are designed to
dissipate produced heat most efficiently when the mount base on which they are mounted is secured
to a vertical surface.

Back of mount base

Insulation
sheet

Secure the mount base to a vertical surface. N

Figure 4-5 Securing the Mount Base

/I\ CAUTION

® Do not peel off the insulation sheets. These sheets are provided for electrical
insulation of the mount base from the housing enclosure.

® Do not insert your finger or a foreign object into any opening in a connector or
the mount base. Disregarding this rule may result in bodily injury.

NOTICE

Install the mount base to a vertical surface. Installing the mount base to a
horizontal surface lessens the heat dissipation effects and allows the temperature
to rise, thereby rendering the module defective or incurring component parts
deterioration.
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4 INSTALLATION

(4.5 Securing the Module )

When you initially secure a module to the mount base, remove the dust cover from a socket on the
mount module and then insert the module into the socket. If the module is demounted, do not
leave the socket uncovered for a long period of time, otherwise dust will collect in the socket.
Dust in the socket may result in malfunction or product failure.

4-slot mount base
o}
(®)
S
4
S

When you secure the module, insert the Phillips screwdriver into each insertion opening, as shown
below, and tighten the screw.

Phillips screwdriver T Module-mounting screw
(supplied with the module)
Module

Mount base

Figure 4-6 Securing the Module

Phillips screwdriver
insertion opening

/\ CAUTION

Do not disassemble the module.
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INSTALLATION

/I\ WARNING

Do not remove or install a module or cable, with the programmable controller
energized. Be sure to power down the programmable controller before
removing or installing them. Disregarding this rule may result in an electric
shock hazard or failure of the product.

/I\ CAUTION

Properly tighten the screws. If they are inadequately tightened, malfunction,
smoke emission, or combustion may occur.

NOTICE

Before installing the module, discharge any static buildup from your body

because static electricity may render the module defective.

Dust or other foreign matter might accumulate on the connector, resulting in

poor contact. When the module is unpacked, perform the mounting and

wiring procedures for it immediately.

To prevent the module from being damaged, observe the following precautions

when you mount or demount the module:

» Before mounting the module to the mount base connector, check that the
connector pins are properly aligned and not bent, broken, or soiled with dirt
or the like.

* When mounting a module in a slot, be sure to hold the module
perpendicularly to the mount base and insert it into the slot on the mount
base (see the “Good example” below). If the module is inserted aslant into
the slot, the connector pins may be damaged. When removing the module
from the slot, reverse the above procedure.

[Bad example] [Good example]

I -

‘\/7
5 L\V/ '4—\/ <
/
Mount base \
Module

]
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(5.1 Cable Specifications

)

Use only communication cables, power cables, and grounding cables that conform to the following

specifications:
Table 5-1 Cable Specifications
Item Specification Remarks
Long-distance type | Characteristic impedance 150 Q
(300 m or less per line) | Attenuation factor 10 dB/km 750 kHz

Cable diameter

+ 0.75 mm?* (CO-EV-SX-1Px0.75SQ)
+ 0.3 mm’ (CO-EV-SB-1Px0.35Q)

Recommended cable type

* CO-EV-SX-1Px0.75SQ
* CO-EV-SB-1Px0.35Q

Manufactured by Hitachi
Metals, Ltd.

Remote I/O

Terminating resistance 150 Q

Medium-distance type | Characteristic impedance 150 Q

(200 m or less per line) | Attenuation factor 12 dB/km 750 kHz
Cable diameter 0.18 mm’

Recommended cable type

CO-EV-SB-1Px0.185Q

Manufactured by Hitachi
Metals, Ltd.

Terminating resistance 150 Q
Short-distance type | Characteristic impedance 100 Q
(100 m or less per line) | Attenuation factor 21 dB/km 750 kHz
Cable diameter 0.3 mm’

Recommended cable type

CO-SPEV-SB-1P 0.3 mm?

Manufactured by Hitachi
Metals, Ltd.

Terminating resistance

100 Q

PCs OK

Cable type

Shielded twisted-pair cable

Cable length 100 m or less
Cable diameter 0.5 mm’
LPU STOP/RUN, RI/O STOP Cable type Shielded twisted-pair cable
Cable length 100 m or less
Cable diameter 0.5 mm’
Power supply Cable type Shielded twisted-pair cable or twisted-triple cable
Cable diameter 2 mm? or more Varies depending on the
load and cable used.
Grounding Cable diameter 2 mm? or more
RS-232C Cable type Shielded twisted-pair cable
Cable length 15 m or less
Cable diameter 0.08 mm” or more
Resistance 229 Q/km or less 20°C
Recommended cable type | CO-VV-SB (MA) 13Px28AWG (7/0.127) Manufactured by Hitachi
Metals, Ltd.
RS-422 Cable type Shielded twisted-pair cable
Cable length 500 m or less

Cable diameter

0.3 mm? or more

Resistance

54.4 Q/km or less

20°C

Recommended cable type

CO-SPEV-SB-5P 0.3 mm?

Manufactured by Hitachi
Metals, Ltd.
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5 CABLING

B Except for the RS-232C and RS-422 cables, connect all the above cables by means of solderless
terminals.

. Solderless
(Unit: mm) Heat-shrunk tube terminal

Ring type Open-end type

L b —
7 or less | | 7orless
A

6

R1.25-3 (example) R1.25-YS3A (example)

Shield wire
Solderless terminal Connection of a cable and solderless terminals

Figure 5-1 Types of Solderless Terminals and Their Connection to Cable
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C5.2 Wiring for the Power Supply

)

Electrically isolate the input power to the S10V product from the control power by means of an

electrostatic-shielded insulating transformer.

panel (PCs panel).

The two figures below diagrammatically show the
wirings used when the insulating transformer is installed in the power distribution panel or S10V

B Wiring used when installed in the power distribution panel

Power distribution panel

| NFB Insulating transformer |

S10V panel (PCs panel)

—
Power supply —l—O

100 to 120 VAC,

Single phase, 50/60 Hz

I

|

(collective
LG

E:] grounding):

Panel grounding
(connected to
enclosure)

Enclosure grounding

Class Dgrounding

~5 1o unit
N
© 16 FG
TB Q O
(collective
LG ]
| grounding) Grounding metal piece

| (insulated from enclosure)

(collective
FG

grounding)]
|

e

Class DErounding Class Daounding

Figure 5-2 Wiring for the Power Supply (the wiring used when the insulating transformer is
installed in the power distribution panel)
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B Wiring used when installed in the S10V panel (PCs panel)

Power distribution panel S10V panel (PCs panel)
-_——e————— - - e _—_—_,_—_—_—__—_—__—_—_—__—_——_—_—_—_—_—_——————————— 'I
| I Insulating
| NEB | transformer NFB H ) |
Power supply | 0 O i | t : o O //o LPU unit 1
100 to 120 VAC,
Single phase, 50/60 Hz 5 o ] | :% é' 5 o N :
, —= © — 0 O —F° e FG I
I [ r 2 o I
| |
I ' - I
| | : ~o 1/O unit 1
|
| | | \g‘ o |
1 LG FG
| I o o o 18 |
| (collectivel
I | : Panée,l LG FG |
roundin i i
| I (annectedgto grounding) Grounding metal piece groundlng]
| | enclosure) (insulated from enclosure) :| E |
—_—— —— -_— T Tmmemeee—ee—_—_—t—-—_——_——_—_— e e e e —_— —_—_————— - —— —
Enclosure grounding ‘ Enclosure grounding
Class D;rounding Class D_grounding Class D_grounding

Figure 5-3 Wiring for the Power Supply (the wiring used when the insulating transformer is
installed in the PCs panel)

® Insulate the grounding metal piece of the S10V product from the housing enclosure.
® Insulate the mount bases from the housing enclosure.
® Use cables with the following wire sizes:

« Power supply cable: 2 mm” or more.
« Grounding cable: 2 mm?” or more in the enclosure; 5.5 mm? or more outside the enclosure.
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B An example of wiring in the panel

AAAAAAAAAN
AN
Tttty
OO

AEKENEENONANE

m NFB

RO XXX X XXNY
OOOOXXXNNNNNNN
XXXXRXXNXNNS
(XK X KX XXX XXUXXX )
ARSAAESAAAARAS

L olx LPU unit )
i L1

m NFB

—o|H 1/O unit
2 mm? ~—pf ~So (N | ‘ | | 2
— oL - ————— 2 mm
or more (
— | ormore
S, Terminal block (TB) /
Shield | R o
grounding \
Panel — Electrostatic-shielded
ground insulating transformer
/ ’
To control Insulate from the floor
power supply 2
5.5 mm’> —p» <——5.5mm
or more 77/ /// Grounding metal piece for /77777 or more
Grounding separated the PCs unit (insulate this Class D grounding
from the PCs’ metal piece from the panel) for the PCs

Figure 5-4 Example of a Wiring in the Panel
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C5.3 Wiring for Grounding )

® Ground the LG (line grounding) and FG (frame grounding) terminals separately, in order to
prevent both types of terminal from interfering with each other. The LG terminal is a grounding
terminal for power supply noise control and the FG terminal a grounding terminal for network
circuit noise control.

® Connect the FG terminal of the power supply to the mount base’s FG terminal via a shortest
possible route.

® Insulate the FG terminal of the mount base from the housing enclosure and ground it by Class D
grounding (with a grounding resistance of 100 Q or less).

B An example of wiring used when the LPU and 1/O units are both mounted in the same
enclosure
Where both the LPU and I/O units are mounted in the same enclosure, connect the FG
terminals for the LPU module and I/O station modules to the FG terminals of their respective
mount bases and ground the terminals at one point. This will equalize their grounding
potentials, resulting in an improved grounding and an increased noise resistance.

PS LPU 110 I/0 110 110

.
crEck| D rag e
oF s
e ) are intern:aIIy connected to the FG
, rmin .
d - F
- FLUF

PS ST (RI/O) 110 110 /0 /0

P8 LQS000 mo O LOXIOD  DINPUT LOXI0D  DINWUT LOX{0Q  DAUT LOXf00  BNAT
o

PoneR + )
o
.
O HITACHI Hsc-1000 oo

=
of

B
1

5
2|
o

he remote 1/O cable connection SHD terminals FG
6 and B7 of the RI/O station module are
nternally connected to the FG terminal BQ

L F

B — B8
' FG/LG cable wire sizes; (collective
(collective In the enclosure: 2 mm? or more. FG grounding)
LG grounding) Outside the enclosure: 5.5 mm? or more.

LG FG
(See “5.2  Wiring for (See “5.2  Wiring for
the Power Supply.”) the Power Supply.”)

Figure 5-5 Example of a Wiring for Grounding
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B Example of a wiring used when the I/O unit is mounted separately
If the I/O unit is mounted in a different panel than the one where the LPU unit is mounted, and
remote I/O cabling is used to connect the two panels together, then it may happen that the /O
unit cannot be grounded at the same point as the LPU unit. In such a case, leave the FG
terminal for the remote I/O station modules unconnected. If it is connected, the grounding
potential will be made unequal to the LPU unit’s, resulting in a decreased noise resistance.
Ground only the FG terminal of the LPU unit.

PS ST (RI/O) /10 110 110 110
=

= =
RUO LQX100 DINPUT QX100 DINPUT [ QX100 DINPUT QX100 D.NPUT

DCSV O
ONDO

SERVICE|
cHECK]

station modules unconnected.

e

B — B
(collective FG/LG cable wire sizes: (collective

LG grounding) In the enclosure: 2 mm? or more. LG grounding)
Outside the enclosure: 5.5 mm* or more.

LG FG
(See “5.2 Wiring for (See “5.2  Wiring for
the Power Supply.”) the Power Supply.”)

Figure 5-6 Example of a Wiring for I/O Unit Grounding

/I\ WARNING

® Electric shock hazards exist so that you might suffer burns or become
electrocuted. Further, the system might malfunction due to noise
interference. Therefore, ground the line ground (LG), frame ground (FG), and
shield cable (SHD).

® Do not remove or install a module or cable, with the programmable controller
energized. Be sure to power down the programmable controller before
removing or installing them. Disregarding this rule may result in an electric
shock hazard or failure of the product.
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/\ CAUTION

® Insulate the mount base from the enclosure. To keep the mount base
insulated, avoid removing the insulation sheets that are supplied with the
mount base.

® The LG is a ground terminal for power supply noise. The FG and SHD are
ground terminals for the noise in the remote 1/0, communication module and
other external interface lines. To avoid interference between the ground
terminals, separately ground the LG and FG.

® Connect the FG terminal of each module to the FG terminal of the mount base.
Perform class D grounding from the FG terminal of the mount base. As for
the FG terminals for remote I/O lines and OPCN-1 (J.NET) lines, ground each
of them at one single point (LPU unit). (In respect to the FG terminals of
remote 1/O station or OPCN-1 station [J.Station] modules that can be grounded
at the same point as the LPU unit, ground them all, as mentioned.)
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C5.4 Wiring of the Power Supply Module

LQV000: 100 to 120 VAC, 50/60 Hz

LQV010: 100 to 120 VAC, 50/60 Hz

LQV100: 100 to 120 VAC, 50/60 Hz
100 to 110 VDC

LQV200: 200 to 240 VAC, 50/60 Hz
To TB for collective LG grounding
To FG terminal of mount base

POWER e

SERVICE [ DET
cHEck L enoo

ON
POWER[
OFF

Twisted-pair cable
(100 m or less)

/I\ CAUTION

paying attention to their polarity.
terminals may result in a failure

When wiring the 24 VDC INPUT positive and negative terminals of the 24 VDC
input power supply module (model LQV020), be sure to wire them correctly while

Incorrect wiring of its positive and negative
of the product.

NOTICE

The outside wiring of the 24 VDC line for the 24 VVDC input power supply module
(LQV020) is prohibited. The power supply module (LQV020) may be damaged
by lightning, etc. if the 24 VDC line is wired outside.
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C5.5 Wiring for the External I/O Signals )

NOTICE

A surge voltage may cause the product to malfunction or become damaged. Ifa
relay or other coil is connected to the PCs OK output circuit, furnish a surge
absorption diode or the like. Ensure that the diode has a peak reverse voltage

at least 10 times the circuit voltage and a forward current larger than the load
current.

5.5.1 Wiring for the PCs OK signal

B Wiring to DC power supply

Surge absorption circuit Laprs510 RUN ® RUNLQ?§RSTOP LPU
_ I PCS OK PROT @ ™
SMU ® Ve
(B1) s (o)
S0V eme
Load ERR
ol HITACHI
coMm Twisted-pair cable
100 m or less
Fuse (B2) ( )

120 24 VDC/2 A
GA " 48vpcio5A PCs OK
100 VDC/0.1 A COM

B Wiring to AC power supply

__ PCs OK (B1)
£l coM (B2)
SHD (B3)

Surge absorption circuit
° 1

of the shielded twisted-
pair cable used to the
SHD (B3) terminal.

S0 =
o0
09
Fuse Fuse (B2) O —
5A 100 VAC 5A
R: Load impedance. 6A) ©A) (@) [ |
Install two fuses at both sides of the AC power supply so that

the power supply can be protected from the effects of any
short-circuit of the PCs OK or COM signal to the FG.
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5.5.2 Wiring for the RI/O STOP and LPU STOP/RUN signals

B Wiring to 100 VDC power supply LQP510 o, wooeR LPU
PROT @ RN ("I': SToP
RI/O STOP (STOP when ON) [J
STOP/RUN (STOP when ON) RESET
JR— RI/O STOP (A1)

STOP/RUN (A2)

Twisted-pair cable

COMA3) (100 m or less) =
Fuse 400 v —
(3A) RI/O STOP [ )| RIVO STOP (A1)
Note: Neither 24 VDC nor 48 VDC power =
can be used. CoM J| STOP/RUN (A2)

STOP/RUN m
coMm

B Wiring to 100 VAC power supply

il COM (A3)

RI/O STOP (STOP when ON) of the shielded twisted-
STOP/RUN (STOP when ON) pair cable used to the

5o 1 RI/O STOP (A1) SHD (A4) terminal.
‘ STOP/RUN (A2) I@J —
COM (A3) |:p
Fuse Fuse
(3A) 100 VAC (BA)

Install two fuses at both sides of the AC power supply so that the
power supply can be protected from the effects of any short-circuit
of the RI/O STOP (or STOP/RUN) or COM signal to the FG.
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(5.6 Wiring of Remote 1/O Cable )

® The LPU unit is provided with two remote I/O cable connection ports (RI/O-1 and RI/O-2), each
of which can connect up to 12 I/O units in a series.

® The remote I/O cable connection ports, RI/O-1 and RI/O-2, of the I/O unit are internally
connected together and have no relationship with the port numbers of the LPU module. When
you connect a remote I/O cable to the RI/O-1 port of the LPU module, select a station number
from among 00 through 3F.  When you connect a remote I/O cable to the RI/O-2 port, select a
station number from among 40 through 7F.

® Terminate the LPU and remote I/O station modules connected to both ends of a remote I/O line.
The terminating resistor can be selected from between the internal 100 Q and 150 Q resistances
or may be any resistance value selected by external connection. When you select a terminating
resistance, find the characteristic impedance of the remote I/O cable to be wired. For more
information, see “5.6.3 Terminating with terminating resistors.”

® Wire the remote I/O cable according to the wiring instructions set forth in this document;
otherwise, the resulting wiring may be incomplete, resulting in communication failure. For
details, see “5.6.1 Examples of prohibited wirings.”

® After completion of cable wiring, the connected LPU and remote I/O station modules need
settings.  For details, see “7 SETTINGS.”

® If the FG terminal of a remote I/O station is located in the same housing enclosure where an LPU
unit is mounted, and can be grounded at the same grounding point as the LPU unit, then be sure
to ground them at that grounding point. If the FG terminal is located in a different enclosure
than the mounted LPU unit, and cannot be grounded at the same grounding point as the LPU
unit, then leave the FG terminal unconnected (ungrounded). In this case, grounding can be
made only at the LPU unit.
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LPU unit I/0 unit-1 1/O unit-2 I/0 unit-N N< 12
Termination

required RI/O RI/O RI/O

1 2 1 2 1 2
I ey o | I ey o | I__rl—-}——lzl
Termination LJ LJ Termination
required RI/O-2 required
1/0O unit-1 1/0O unit-2 1/0 unit-3 1/0 unit-N N< 12
RI/O RI/O RI/O RI/O
1 2 1 2 1 2 1 2
ey i | I ey | I ey | I__rl——}——lzl
\_J L—J LJ LJ Termination
RI/O-1 required
LPU unit 1/0O unit-1 1/O unit-2 1/0 unit-N N< 12
Termination
required
150.0) RI/O RI/O RI/O
1 2 1 2 1 2
Cr---o ----- o = abaly k=
Unused J
e Termination
Termlr?atlon RI/O-1 required
required

As shown above, be sure to connect a terminating resistance (150 Q) to the unused port of the LPU
unit, in order to reduce the influence of any external noise.

Figure 5-7 Remote I/O Cable Wiring
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5.6.1 Examples of prohibited wirings

If any prohibited wiring as shown below is made, the waveform of a signal current flowing in the
circuit will be distorted, resulting in a communication error.

Table 5-2 Permitted and Prohibited Remote I/O Cable Wirings

LPU unit I/0 unit 1/O unit 1/O unit
1+ RO 5 4 RWVO , 4 RIVO , RI/O
jmm| Oy [CF------ m Cr------ 0o LCE--g--
/ Unused
2 Terminated
2 Terminated (by 150 Q) L Termmated
= RI/O-1 W Keep the number of units connected per line within 12, inclusive, and terminate
= both ends of the line. Even when one of the ports of the LPU unit is unused,
o) terminate it with a 150 Q resistance.
S I/O unit LPU unit 1/O unit 1/0 unit
=
é 4 RO , 1 RO 5 RI/O RI/O
&) I:I---;---IZI Ctr------ | --}---
Terminated Terminated L J Terminated
RI/O-1 RI/O-2 T
B There are no restrictions imposed on the location of the LPU unit installed.
LPU unit 1/O unit 1/O unit 1/O unit
1+ RIO , 1+ RVO 4+ RIWO , 4+ RIWO ,
EEi | jj} ------ Ti Ctr------ a Ctr------ a
RI/O-1 WY, ""‘J
B Do not make a branch.
LPU unit 1/O unit 1/O unit 1/O unit
1 RIO 2 RIIO 4 RIO 2 RI/G
o o lope----- 0 Cr------01 | [ CF------
2]
2 RI/O-2 L
= -
_CBJ RI/0-1 M Do not make a closed loop.
D LPU unit 1/O unit 1/0 unit
2
5 e 5] (L
& Ct -] Ct
L\ TB TB _/J L\_____’J
RI/O-1
ANy E— N
H Directly connect the cable to the two units without using a terminal block.
LPU unit 1/O unit I/0 unit
4 RIO , 4 RIO , 4 RWO ,
EE; ] jj} ______ Eii_ .jj} ______ -
RI/O-1 DY
B Use the same type of cable for any single line.
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5.6.2 Example of a remote I/O cable wiring

B Cables of unlike characteristics and their wiring to RI/O-1 and RI/O-2 ports
The schematic below shows a cable wiring using two different types of cable, one connected to
the RI/O-1 port of the LPU unit and the other to the RI/O-2 port, and these two types are
identified by their unique characteristics.
* For information on how to terminate the connected cable, see “5.6.3 Terminating with
terminating resistors.”
* For information on how to ground the grounding terminals, see “5.3 Wiring for Grounding.”

LPU module
(RI/O-1: Terminated by 100 Q)
(RI/O-2: Terminated by 150 Q)

Note: For convenience sake, the terminal blocks of the LPU and remote 1/0
station modules are shown wired with a cable drawn from the right.
In practice, such wiring is impossible.

. Terminated by 150 Q
Terminated by 100 Q\

H RI/O-1
RI/O cable of a length
100 m or less
(CO-SPEV-SB-1P
100 Q

= RI/O-2RI/O

cable of a length 200 m or less
(CO-EV-SB 1Px0.18SQ)

150 Q

150 Q(B4)
RI/O2A (B6)
RI/O2B (B7)
SHD (B8)

100 Q(AB)
RI/O1A (A7)
RI/O1B (A8)
SHD (A9)

Remote 1/0 station module
(not terminated)

Remote 1/0 station module
(not terminated)

HITACHI Hsc-1000

(Ad)

(A4)

RI/O2A (B5
RI/O2B (B6
SHD (B7)

RI/O2A (B5
RI/O2B (B6
SHD (B7)

Remote I/O station module
(terminated by 150 Q)

Remote 1/0 station module
(terminated by 100 Q)

HITACHI HSC-1000

———— - ——

RI/O1A (A4)
RI/O1B (A5)
SHD (AB)

150 Q (A7)
COM (A8)

Terminated by 150 Q
Terminated by 100 Q
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B Wiring used when S10/2a Series remote 1/O stations (E.STATION: LWSO010) are also

mounted

As with the S10mini product, the S10V product can be connected with S10/2a Series remote I/O

stations. In addition, the S10V product can also be used in conjunction with such remote I/O

stations as common to the S10V and S10mini products. The schematic below shows a cable

wiring necessary for the combined use of unlike models of programmable controller.

* For details on how to connect the S10/2a and S10V products together, refer to the “S10/2a, 4a
Series WIRING MANUAL (manual number SAE-4-001).”

* For information on how to terminate the connected cable, see “5.6.3 Terminating with
terminating resistors.”

* For information on how to ground the grounding terminals, see “5.3 Wiring for Grounding.”

LPU module
(RI/O-1: Terminated by 100 Q)
(RI/O-2: Terminated by 150 Q) [Note: For convenience sake, the terminal blocks of the LPU and remote /O
station modules are shown wired with a cable drawn from the right. In
practice, such wiring is impossible (except for the case of S10/2a Series
remote 1/O station modules of model LWS010).

S10/2a Series

Terminated by 150 Q ® RI/O-2 remote /O station module
l y RI/O cable of alength ~ (not terminated)
200 m or less
(CO-EV-SB 1P%0.185Q)
150 Q

Terminated by 100 Q
H RI/O-1

RI/O cable of a length
100 m or less
(CO-SPEV-SB-1P)
100 Q

RI/O OUT-A (4)

100 Q(A6) RI/O OUT-B (5)
RIO1A (A7
\—‘RI/O1B EAsi SHD (6)
SHD (A9) RI/O IN-A (1)
RI/O IN-B (2)

S10/2a Series
remote 1/O station module
(terminated externally by 100 Q)

When you terminate this module

externally with 100 Q, connect the =
resistor between the RI/O OUT terminals: Mm
RI/O OUT-A (4)
RI/O OUT-B (5)

100 Q

RI/O IN-A (1
RI/O IN-B (2
SHD (3)

)
)

___________________ J
C ™\ Do not use the

;'.“‘ 150 Q built-in P —

RE™"Y terminating

resistor:

TERM TA (7)

TERM TB (8)

Remote 1/0 station module
(terminated by 150 Q)

RI/O1A (A4)
1 H /—(RI/O1B (A5)
8 SHD (A6)

LQ = 1500 (A7)
= COM (A8)

Terminated by 150 Q —+——P»|
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5.6.3 Terminating with terminating resistors

When you use specified cables, terminate them with one of the built-in terminating resistances

100 Q or 150 Q by short-circuiting the terminals shown below. If you use cables other than
specified and terminate them with a terminating resistance other than 100 Q and 150 €, connect the
resistance between the signal input terminals A and B. (For information on how to terminate
S10/2a Series remote /O station modules of model LWSO010, refer to the “S10/2a, 4a Series
WIRING MANUAL (manual number SAE-4-001).”)

Table 5-3 Terminating with Terminating Resistors

. . L . Terminating with an arbitrary
Terminating with 100 Q Terminating with 150 Q resistance
Terminal block Terminal block Terminal block

RI/O-2 side
RI/O-2 side

RI/O-2 side
RI/O-1 side 1(580452
100 Q

RI/O-1 side RI/O-1 side ==

(B5) 150 Q
100 Q
(AB)
I A
am— (B6)
=
LPU A
module (A7)
A: Secured together with the A: Secured together with the R: Characteristic impedance of
signal wire end signal wire end remote 1/O cable
Note: Connect a 150 Q terminating A, B: Secured together with the
resistance between the signal wire end
terminals of any unused port.
In this case, one end of the
terminating resistance jumper
need not be secured together
with the signal wire end.
Terminal block Terminal block Terminal block
[

Remote
I/O station
module

R: Characteristic impedance of
remote 1/O cable

A, B: Secured together with the
signal wire end

B Recommended specifications of terminating resistor R
Material: Metal oxide film
Resistance value: Same as cable impedance value
Precision: £10%
Capacity: 0.5 W (1/2 W)
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/I\ WARNING

® Before performing power supply wiring, make sure that no voltage is applied to
the power cable. Immediately after completion of power supply wiring, be
sure to install the terminal cover.

® Do not attempt any installation, wiring, handling, or product alteration not
covered in this manual. The manufacturer accepts no responsibility for
product/peripheral breakage or fatal accidents due to such attempts.

® Only qualified personnel should be allowed to make cable connections.
Incorrect wiring connections may cause a risk of fire, malfunction, or electric
shock.

/\ CAUTION

If you touch a terminal strip or connector pin while the power is applied, you may
receive an electric shock. While the power is applied, never touch a terminal
strip or connector pin.

NOTICE

® To provide protection against short circuit, furnish the external power source
with a fuse or circuit protector. Ensure that the employed circuit protector is
rated as specified.

® Before supplying power to the equipment, thoroughly check the wiring
connections.

® A surge voltage may cause the product to malfunction or become damaged.
If a relay or other coil is connected to the PCs OK output circuit, furnish a
surge absorption diode or the like. Ensure that the diode has a peak reverse
voltage at least 10 times the circuit voltage and a forward current larger than
the load current.

® \When wiring communication, power supply, motive power, and other cables,
group them according to their types and set the resulting groups apart from
each other. The motive power cables for inverters, motors, power regulators,
etc., in particular, must be set at least 300 mm away from the other types of
cables. Further, the communication cables must be set in a different conduit
than the conduit in which the motive power cables are set.

® Before installing the module, discharge any static buildup from your body
because static electricity may render the module defective.

® To avoid noise-induced malfunction, do not bundle the 100 VAC/100 VDC
power cables and network cables together, but route the two types of cables at
least 100 mm away from each other.
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C5.7 Wiring of RS-232C Cable

5.7.1

B Pin locations

Pin locations and signals

Table 5-4 RS-232C Connector Pin Assignment

(D-sub 9-pin) Pin , Classification -
O Signal name . Description
No. (input or output)
( . .
i o L th
Pin 5 o© Pin 9 1 Reserved E— cave tis pi
00 unconnected.
o
o ] .
, e Pin 6 5 RD Inout On: Space as receive data
Pin 1 — (Receive Data) by Off: Mark as receive data
O 3 SD Outout On: Space as send data
utpu
(Send Data) P Off: Mark as send data
Figure 5-8 RS-232C Connector Leave this pin
: : 4 |Reserved EE—
Pin Locations unconnected.
5 5G (self-explanatory)
. — -explanator
Table 5-5 RS-232C Signal Voltage (Signal Ground) seii-explanatorty
Levels 6 |Reserved Leave this pin
unconnected.
Mark Space Leave this pin
. 7 |Reserved —_—
Interpretation 1 (off) 0 (on) unconnected.
Output Leave this pin
" 5t0-15V | +5t0+15V 8 |Reserved E—
conditions unconnected.
Input. . <3V 3v< 9 | Unused Leave this pin
conditions unconnected.
W Signals

SD: Send data wire from the LPU module to the remote equipment.
RD: Receive data wire from the remote equipment to the LPU module.
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5.7.2 Wiring method

Table 5-6 RS-232C Cable Wiring Method

5 CABLING

Wiring method (logical connection
Wiring Name 9 (log Rem)ote Example of remote
style equipment
y LPU module Cable equipment quip
RS
P) CS
2 Data only CD
= Data is sent or received SD SD
"i without any check of the RD RD ;roe(;ls;};:ieégm uter)
@ status of the LPU module and ER p P
a remote equipment. (P) DR
SG SG

Note: The marking “(P)” above denotes that the request for send (RS) is always present and that the data terminal ready
(ER) is always true.
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5.7.3 Wiring example

An example of an RS-232C cable wiring is schematically shown below.

LPU module Remote equipment
________ - Fm———————
| |
| cD |

|
| -
| cs |
| >
|
| RS |
|
I |
ISD
N A RD N
Vo | Y <
|
AP SD A, N
N7 | ¢ Y N
| DR
|
| |
I ER L Y4
|
'sG ' N
SGA
: N
GND [SHD SHD, ~ GND J_
—— hd =
TKLocated in LPU module terminal block 1
_____ _4 (one of A4, A9, B3, and B8) L e
FG FG
_Ground == Ground
Located in LPU module Cable length: 15 m maximum
terminal block (B9) Cable type: Shielded twisted-pair cable

Cable wire size: 0.08 mm* or more

Resistance: 229 Q/km or less (20°C)

Recommended: CO-VV-SB (MA) 13P x 28AWG (7/0.127)
cable type (manufactured by Hitachi Metals, Ltd.)

Figure 5-9 Example of an RS-232C Cable Wiring
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(5.8 Wiring of RS-422 Cable

)

5.8.1 Pin locations and signals

B Pin locations

Table 5-7 RS-422 Connector Pin Assignment

(D-sub 9-pin) Pin Classification
O Signal name (input or Description
No
~ ' output)
Pin5 %o pin g
8 o in 1 RD-L Inout Receive data reference
u
0 g Pin 6 (Receive Data Low) P level
. in
Pin 1 1% 5 RD-H Inout On: Space as receive data
n|
@) (Receive Data High) Py Off: Mark as receive data
SD-H On: Space as send data
3 . Output
(Send Data High) Off: Mark as send data
i - - SD-L
Flgure 5-10 R_S 422 C_0nneCtor 4 Output Send data reference level
Pin Locations (Send Data Low)
5 SG L
(Signal Ground)
Table 5-8 RS-422 Signal Voltage | 6 |Unused —
Levels On: No interrupt request
7 ATT-H Outout issued.
Mark Space (Attention-int High) Py Off: Interrupt request
Interpretation 1 (off) 0 (on) issued.
Output
Py 3t0-6V | 3t0+6V || 8 |Unused —
conditions
Input - i
p - <02V +0.2 V< 9 ATT L. - Output Interrupt signal reference
conditions (Attention-int Low) level
B Signals

SD: Send data wire from the LPU module to the remote equipment.
RD: Receive data wire from the remote equipment to the LPU module.
ATT: Where the remote equipment is LINK-PCS, this is an interrupt signal wire from the LPU

module to the LINK-PCS.

SG: Ground between the local and remote equipment.
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5.8.2 Wiring method

Table 5-9 RS-422 Cable Wiring Method

Wiring e Wiring method (logical connec;znm)ote Examplg of remote
style LPU module Cable equipment equipment
Data only Display unit or
SD-H SD-H similar hardware unit
SD-L SD-L
RD-H RD-H
RD-L RD-L
ATT-H ATT-H
> ATT-L ATT-L
= SG SG
2
© | Data and attention interrupt LINK-PCS or similar
2 SD-H SD-H hardware unit
a SD-L SD-L
RD-H RD-H
RD-L RD-L
ATT-H ATT-H
ATT-L ATT-L
SG SG
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5.8.3 Wiring example

An example of an RS-422 cable wiring is schematically shown below.

LPU module Remote equipment

GND :

= 1
I1SHD

e

Tk Located in LPU module terminal block

_____ _J (one of A4, A9, B3, and B8)

FG

Ground

Cable length: 500 m maximum

Located in LPU module Cable type: Shielded twisted-pair cable

terminal block (B9) Cable wire size: 0.3 mm? or more

Resistance: 54.4 Q/km or less (20°C)

Recommended: CO-SPEV-SB-5P (0.3 mm?)

cable type (manufactured by Hitachi Metals, Ltd.)

Figure 5-11 Example of an RS-422 Cable Wiring

5-25



5 CABLING
|

NOTICE

® Be sure to wire the signal ground (SG) terminals of both the LPU module and
remote equipment by using an interface cable as shown below.

® Connect the two shield ground leads of the interface cable to the specified
grounding terminals of the LPU module and remote equipment, respectively.

® Connect the LPU module-side shield ground lead of the interface cable to a
shield ground (SHD) terminal (one of terminals A4, A9, B3, and B8) of the LPU
module’s terminal block (TB).

| LPU module side | | Remote equipment side |
O i 1 O
@) O
@pm —=g(®)
Connect this lead to one of terminals A4, Connect this lead to a maintenance-
A9, B3, and B8 of the LPU module’s TB. use ground (FG).
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6 TOOLS

(6.1 Overview of the Tools

)

The tools mentioned earlier in this document are supplied as a collection of programs that help users
The functions of these tool programs include
setting up the S10V system, creating programs, saving and loading programs, fetching status
information for operations, and displaying error logs.

manage the S10V system in a unified manner.

The tool programs can be used on a personal computer running Microsoft® Windows® 2000,
Windows® XP, Windows® 7 (32-bit), or Windows® 10 (32-bit) operating system. Before using
the programs, the personal computer needs to be connected to the S10V system.

B Available types of tool programs

All the types of tool programs provided in the S10V system are listed in the table below. A
functional outline of each tool is given in the Planning Guide <Initial Installation> or in the

Planning Guide <Windows® Software>.

For details on each tool, refer to the software manual

coming with each tool program or a user’s manual coming with each optional module.

Table 6-1 Available Types of Tool Programs (1/2)
No. Tool program name Model Remarks
1 [S10V S10Tools SYSTEM S-7895-01 [ A package consisting of items numbered 2 and 3 below.
2 |S10V LADDER CHART SYSTEM S-7895-02 [ Contains the downward-sloping-rung-to-normal-rung
ladder format converter.
3 |S10V HI-FLOW SYSTEM S-7895-03
4 [(S10V CPMS DEBUGGER SYSTEM S-7895-07
5 |S10V BACKUP RESTORE SYSTEM S-7895-09
6 |S10V RPDP/S10V SYSTEM S-7895-10 [Requires the compiler numbered 41.
7 [NX/ACP-S10V S-7895-11 [Requires the item numbered 6 (RPDP/S10V system).
8 |NX/Ladder-S10V S-7895-12 [Requires the item numbered 6 (RPDP/S10V system).
9 |NX/Tools-S10V SYSTEM S-7895-13 | A tool provided for use with the item numbered 10
(NX/HOST-S10V).
10 [NX/HOST-S10V SYSTEM S-7895-14 | A simplified combination of the items numbered 7 and
8.
11 [S10V CPU LINK SYSTEM S-7895-22
12 [S10V EXTERNAL SERIAL LINK S-7895-24
SYSTEM
13 |S10V J.NET SYSTEM S-7895-27 |[Shared with the JNET-INT system.
14 [S10V OD.RING/SD.LINK SYSTEM S-7895-28
15 [S10V ET.NET SYSTEM S-7895-29 | Shared with the SV.LINK system.
16 [S10V FLNET SYSTEM S-7895-30
17 [S10V D.NET SYSTEM S-7895-31
18 [S10V IR.LINK SYSTEM S-7895-36
19 [S10V BASE SYSTEM S-7895-38 [Indispensable (for error info display, P.P. listing
display, and other basic functions).
20 |S10V EQ.LINK SYSTEM S-7895-41
21 |EX.RI/O SYSTEM S-7895-42
22 |HS.RI/O SYSTEM S-7895-43
23 |S10V IP.LINK SETTING SYSTEM S-7895-44
24 |OPTET SYSTEM S-7895-46
25 |S10V PB.LINK SYSTEM S-7895-48
26 |S10V BASE SET S-7895-50 |[Set package of Nos. 2, 5, 11 to 25, and 37
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Table 6-1 Available Types of Tool Programs (2/2)
No. Tool program name Model Remarks
27 |S10V HI-FLOW SET S-7895-51 | Set package of Nos. 2, 3, 5, 11 to 25, and 37
28 |S10V C Language SET S-7895-52 [ Set package for Windows® 2000/XP of Nos. 2, 4 to 6,
11 to 25, and 37
29 |RCTLNET/S10V S-7895-60
30 |S10V CPMS DEBUGGER SYSTEM S-7895-62 | Tool for Windows® 7/10 (32bit) of No. 4
31 | RPDP/S10V SYSTEM S-7895-63 | Tool for Windows® 7/10 (32bit) of No. 6
32 |NX/ACP-S10V S-7895-64 | Tool for Windows® 7/10 (32bit) of No. 7
The RPDP/S10V system of No. 31 is required.
33 [NX/Ladder-S10V S-7895-65 |[Tool for Windows® 7/10 (32bit) of No. 8
The RPDP/S10V system of No. 31 is required.
34 [NX/HOST-S10V S-7895-66 |[This tool is a combined and simplified version of Nos.
32 and 33.
35 | RCTLNET/S10V S-7895-67 | Tool for Windows® 7/10 (32bit) of No. 29
36 |S10V C Language SET S-7895-72 | Set package for Windows® 7/10 (32bit) of Nos. 2, 4 to
5, 11 to 25, 30, and 31
37 |S10V BACKUP RESTORE CONVERT S-7895-73
SYSTEM
38 | SuperH RISC engine C/C++ compiler Ver - Required when the RPDP/S10V system numbered 6 is
7.0 used. Ask us for further information.
39 | SuperH RISC engine C/C++ compiler Ver - Required when the RPDP/S10V system numbered 31 is
9.0 used. Ask us for further information.
Note: The BASE SYSTEM (No. 19) and LADDER CHART SYSTEM (No. 2) above are the minimum requirement for

operating the LPU module.
(Nos. 11 to 18, and 20 to 25) will be required.
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B Execution environment for the tool programs
An execution environment as described below is required for running the tool programs on the
tool system connected to the LPU unit. (The tool system here means a personal computer in

which the tool programs are installed and that satisfies the execution environment requirements
listed below.)

* The personal computer must be one which runs Microsoft® Windows® 2000, Windows® XP,
Windows® 7 (32-bit), or Windows® 10 (32-bit) operating system.

* It must be provided with a built-in RS-232C interface™* as fast as 115.2 kbps.

* It requires an RS-232C cable (D-sub 9-pin connector cross cable).

(Note) Where the LPU unit has such an optional module as CMU or ET.NET installed in it, the

tool system can be connected to the CMU or ET.NET via a 10BASE-T network
(Ethernet®) if provided with a built-in 10BASE-T port. In these cases, the RS-232C

port of the LPU module is left open.

< \

RS-232C cable Personal computer with an
(D-sub 9-pin connector cross cable) RS-232C interface

Figure 6-1 Tool Programs Execution Environment

For information on how to install the tool programs in a personal computer, see the

following:

® For the basic tool ---- “6.4  Using the Base System.”

® For the ladder chart system ---- “SOFTWARE MANUAL OPERATION S10V
LADDER CHART For Windows® (manual number
SVE-3-131).”
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C6.2 Connecting the Tool System )

The tool system can be connected with the LPU unit either by connecting the tool system and the
LPU module together with an RS-232C cable or by connecting them via a I0BASE-T network
(Ethernet). The figure below shows a standard connection method using an RS-232C cable. For
information on how to connect the tool system to one of the optional modules CMU or ET.NET,
refer to the “USER’S MANUAL OPTION CMU (LQP520/525/527, LQZ500) (manual number
SVE-1-110)”, “USER’S MANUAL OPTION ET.NET (LQES520) (manual number SVE-1-103)” or
the “USER’S MANUAL OPTION ET.NET (LQE720) (manual number SVE-1-128).”

PS LQP510

S10V/
HITACHI

LPU unit

Connected to TOOL
(RS-232C) port.

Connected to
SHD terminal
(A9) on TB.

RS-232C cable
(D-sub 9-pin connector cross cable)

Connected to COM
(RS-232C) port.

Connected to FG
terminal, if any.

Tool system
(personal computer in which the tool programs have been installed)
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(6.3 Initiating the Tool Programs

)

This section explains how to start the tool p

rograms. As listed under “Available types of tool
programs” in “6.1 Overview of the Tools,” the available program types are many. Hence, the

discussion will be limited to the two types of tool programs: the basic tool and ladder chart system,
For information on how to initiate the

which are treated in the subsequent sections on their usage.
other tool programs, refer to the manuals coming with the individual programs or to the user’s

manuals on the optional modules used.

B |nitiating the “basic tool” program

(1) Double-click the [S10V BASE SYSTEM] icon at the [Windows®] desktop, or click the

[Start] menu and select the program

(2) The [basic tool] program will be started and the [[S10V] SIOBASE] window as shown on
the right will appear that offers a variety of options, including those for setting values and

displaying error logs.

=] [510¥] S10BASE

—LPU
—LPL hODE

Connection status

Dizplay Status of PCs(1) |

RLUN(R) | STOP(§)|

Performancel2)

—PROTECT MODE

S10List(3)

| OFFLINE(E) |
|

ORI | OFF(D) |

Module List(4)

Close

—LADDER MODE

Error Logis)

Help

Nomn(ml SIMLI) |

Event Register(6)

CLEAR ALARM LED(A) |

Remote Reset(

[t

Etror Message List

CLEAR LISER ERR LED(L |

Drata Clear(E)

—ichil
PROTECT MODE

hemary Dumpie)

MCS(M)

ORI(K) | OFF(E) |

Change Connection(El

CLEAR ALARM LED(B) |

Set Time(T)

CLEAR USER ERR LED(Y) |

Dizplay Status of Metworki)

Set P Address(E) |
Battery InformationiLy |

X

—Connection status display

€ OFFLINE

F(DXDJ

Connection status connection place Communication typs ————
|7(;- OMLINE “ |7PC3N0. —‘ |7(" RES-232C I

(% Ethernet l 921821921

For details on how to use the basic tool, see “6.4 Using the Base System.”
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B |Initiating the [ladder chart system] program

(1) Double-click the [SI0V LADDER CHART SYSTEM] icon at the [Windows®] desktop, or
click the [Start] menu and select the program.

(2) The [ladder chart system] program will be started and the window shown below will appear
that offers a variety of options, including those for setting values and creating a program.

# [ 510¥ ] Ladder chart system 01-00 - S mode Ladder1 [_[=]x]
FileiF) Edit{E) Display(¥) Build(E) RunEdit{R) Uklity(U) ‘Window(W) Comment(C) Help(H)
DEE iBREX 3TV 20 CF QAR S2R EH r = =ik

AED
Statug |Offline 'ICDmmunicatiDn All Send vI

I8 5 mode Ladder1:NoD
NcuiINU.| Ladder...‘ Comment 1= s (=1 E3
Cinoo — 1 2 3 4 3 6 7 8 [ 18 11 12

R{UE— [ > S]]

-

IR 7

%I,mg o Al e

[ 100 i1, 1) o Y

Hi it 2B @@ oeeB *|[— | L F4+4 L4 |

Errors =10

Press [F1] Far Help |OFFline |Editing |Connect Type : R5-232C |com1

For details on how to use the ladder chart system, refer to the “SOFTWARE MANUAL
OPERATION S10V LADDER CHART For Windows® (manual number SVE-3-131).”
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B Initiating the other tool programs
Refer to the manuals coming with the individual programs or to the user’s manuals on the
optional modules used.
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(6.4 Using the Base System )

This section provides instruction on using the Base System.
6.4.1 Installing and starting the system

B Installing
First check that the correct CD is on hand.
To install the Base System, you must execute the setup program that is stored in the Base System
DISK1 folder on the CD.
Double-click “setup.exe” that is stored in the DISK1 folder on the Base System CD. Since no
window opens upon completion of installation, attach a shortcut to the desktop as needed.

NOTICE

Before installing the Base System, shut down all Windows®-based programs
running, including those resident in memory, such as a virus checker. If you
install the Base System without shutting down these programs, an error might
occur while installing it. If an error is encountered, uninstall the Base System
once as instructed in “® Uninstalling” to quit all Windows®-based programs and

then reinstall the S10V Base System.
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<Notes on installing in Windows® 7 (32-bit) or Windows® 10 (32-bit)>
Installing the Base System in Windows® 7 (32-bit) or Windows® 10 (32-bit) operating system
requires prior logging onto the operating system with an appropriate Administrator account,
which is the Administrator account first created in the initial condition of your personal
computer. When you have so logged on, you can then double-click “setup.exe” that is stored
in the DISK 1 folder on the Base System CD. When you start “setup.exe”, the following
dialog box might be displayed. In this case, click the button to run the setup program.

s 5
¥ User Account Control [&J

I '.i] Do you want to allow the following program from an
unknown publisher to make changes to this computer?
U unk publisher to make changes to th puter?

Program name:  SETUP.exe
Publisher: Unknown
File origin: CD/DVD drive

v | Show details

Change when these notifications appear

The Base System cannot be installed on a per-user basis. To install the Base
System successfully, the user must first log onto the operating system with an
appropriate Administrator account, which is the Administrator account first
created in the initial condition of your personal computer.

The Base System may not be installed properly in any of the following cases: 1)
administrator permission is acquired by using User Account Control(*) with a
standard user account and 2) logon is made with an Administrator account that
has been created using User Account Control with a standard user account.

If you make a logon with a user account that is different from the one you have
used for the installation of the Base System, the installed program may be
missing from the program menu displayed. In this case, you should perform the
following series of steps: 1) make a logon again with the Administrator account
first created in the initial condition of your personal computer; 2) uninstall the
installed program; and 3) install the program again.

When you want to create a new account, be sure to make a logon with an
Administrator account. Do not use User Account Control at that time.

(*) User Account Control is a Microsoft Windows feature that temporarily grants
administrative rights to standard user accounts.

A message reporting a read-only file detected may be displayed during the reinstallation of the
Base System. In this case, click the button to set off overwriting.
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<Notes on installing in Windows® 10 (32-bit)>
When executing the setup program with Windows® 10 (32-bit), the following dialog box might
be displayed. In this case, click | Install this feature | to install Windows® NTVDM
functions.

{5 Windows Features

An app on your PC needs the following Windows feature:

NTVDM

G Install this feature

— Skip this installation
Your apps might not work correctly without this feature.

If you do not see the setup program after executing “setup.exe”, there is a possibility that the

NTVDM functions of Windows® are stopped due to another process. Follow the steps below

to specify another process that causes a stop.

(D Start the task manager in Windows®. If the Task Manager is displayed as a simplified
display, select [More details] to switch to the detailed display.

@ Select “ntvdm.exe” from the process list on the [Details] tab in the Task Manager, and
select [Analyze wait chain] from the right-click menu.

@ The [Analyze wait chain] dialog box will be displayed. ~Specify the other process that
causes a stop. Make sure there is no problem even if the process is finished. Then,

complete the process specified by using the button.
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If you forcibly terminate the process in the [Analyze wait chain] dialog box, restart
Windows® after installing programs.

In Windows® 10, the programs which was installed with the administrator account created first
from the initial state of the personal computer are not displayed in the program menu of another
user account. If you want to use the program with another user account, follow the steps
below to register programs in the program menu of all user accounts.

D Log on with the administrator account created first from the initial state of a personal
computer.

@ Install all S10V programs you use.

(® Open the installation folder of the basic tool (the default installation folder is “C:
\Hitachi\S10V\S10BASE”).

@ Right-click the “win10inst.bat” file and select [Run as administrator]. [Hitachi SI0V] in
the program menu of the S10V program will be registered in the program menu of all user
accounts.

® If the [User Account Control] dialog box appears, click the button.

Also, to add or delete programs, add or delete the programs to the program menu
of all user accounts in the above procedure.
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B Uninstalling
The existing Base System needs to be uninstalled when, for instance, you want to upgrade it.

The procedure required for uninstalling it is as follows:

(1) Uninstalling from Windows® 2000
Open [Control Panel] in Windows®. When the Control Panel opens, double-click on
[Add/Remove Programs]. Then, choose “S10V BASE SYSTEM” in the [Change or
Remove Programs] tab and click the | Change/Remove | button. When the [Confirm File

Deletion] dialog box appears, click the | Yes | button.

(2) Uninstalling from Windows® XP
Open [Control Panel] in Windows®. When the Control Panel opens, double-click on
[Add/Remove Programs]. Then, choose “S10V BASE SYSTEM” in the [Change or
Remove Programs] tab and click the | Change/Remove | button. When the [Confirm File

Deletion] dialog box appears, click the | Yes | button.

(3) Uninstalling from Windows® 7 (32-bit) or Windows® 10 (32-bit)
Open [Control Panel] in Windows®. When the Control Panel opens, click [Programs and
features]. Then, select “S10V BASE SYSTEM” and click | Uninstall/Change | button.

When the [Confirm File Deletion] dialog box appears, click the | Yes | button.

NOTICE

® |f the [Remove Shared File?] window is displayed while uninstalling the Base
System from Windows®, click the button not to choose to delete shared

files.
® To reinstall the Base System, uninstall it first before reinstalling it.
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B Starting the basic tool
The installed basic tool can initially be started by performing the following procedure:

(1) Double-click the [S10V BASE SYSTEM] icon at the [Windows®] desktop. Or select
[Start] menu — [Hitachi S1I0V] - [S10V BASE SYSTEM].

i#Mstart H &= H foal 10:31 AM
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(2) The [[S10V] SIOBASE] Windows is displayed.
At startup, the “Connection status” is set to OFFLINE so that the available functionality is
limited.
To change the “Connection status” to ONLINE, click the | Change Connection | button to
open the [Communication type] window, specify the connection destination, and then click
the [ OK | button (see “6.4.23 Connected PCs changing”).
Click the [ ONLINE | button to connect to the PCs (see “6.4.32 ONLINE/OFFLINE
setting”).

=1 [510¥] 510BASE o x|

—LPU Connection status

—LPUMOCE —————————— Display Status of PCEl1) | OMLINE(D) |
RUNIE) | STOP@l |
Ferf 2
erformancelZ) OFFLIMECE] |

—PROTECT MODE S 0List3) |
(o) [l | ORI |

Wadule Listr4) |

—LADDER MODE

Error Logis)

NORM(ml LI |

Event Register(&]

Error Meszage List

CLEAR ALARN LEDLA) | Remote Resetil]

CLEAR USER EfRf: LEDIL) |

Data Clear(2)
PROTECT MODE
’7 (o2 | OFF(E] | RS
Change Connection(P)
CLEAR ALSENMILEDIE]) |
et Time(T

CLEAR USER ERR LED{ |

— Chill Metmory DumgaiS) |

Set P Address(E])

| Miaplay status of Metsworkisg

Battery Informeatioril |

—Connection status display
Connection status connection place Communication type

" OMLINE PCERo.  RS-232C | =
" OFFLIME | ¥ Ethernet 592.1 52192 1

Then, click the button corresponding to the function of your choosing.

B Exiting the basic tool
In the [[S10V] SI0BASE] window, click the [X] or button.
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-]
6.4.2 Functions of the basic tool
Table 6-2 is a list of the basic tool’s functions corresponding to the functional units offered in the

[[S10V] SI0BASE] window displayed as shown in Figure 6-2 (the functional units in Figure 6-2 are
keyed to the functions listed in Table 6-2).

10
1 [510¥] S10BASE x|
11
—LPU — Connection status 4
~LPUMODE —— Dizplay Status of PCs(1)) ONLINEE@
1 RUMIR) | STOR(S) | ] : 24
Performancerl2) | OFFLINE(E) |
—PROTECT MODE -
o S10Listr3) ! 12
QML | CFFCDY |
Mocdule Listid) { Cloze |
—LADDER MCDE h 13
3 Etror Logls) l Help |
MORRCA | SIMUD | \ — 14
Event Register(&
4 ? @ Errar Message List :I—— 26
——— CLEAR ALARM LEDI&) | Remate Reset(7) 15
\ 16
5 CLEAR USERERR LED(L | Data Clear(3) ! 17
L Memary Dump;9) I 1 8
—PROTECT MODE
6 ORIk | CFF(E) | WACSCht) I 19
Change ConnectioniP) I 20
7 ~ CLEAR ALARM LED(E) |
Set Time(T) I 21
— CLEAR USER ERR LED(%) |
Display Status of Netwc.rkfmi 22
— Set IP Addressi(E) |
25— Battery InfarmationL) |
—Connection status display
Connection status connection place Communication type ————
B PCaho. ¢ RS-232C | 23
 OFFLIME F(ngj % Ethernet l 921921821

Figure 6-2 [[S10V] S10BASE] Window
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Table 6-2 Functions of the Basic Tool

No. Function Description
1 LPU RUN/STOP setting Places the LPU either into RUN state or STOP state.
2 |LPUPROTECT MODE setting |Places the LPU’s memory protection mechanism either
into ON state or OFF state.
3 |LPU LADDER MODE setting |Switches the LPU’s or the CMU’s ladder mode support
between NORM and SIMU states.
4 |LPU ALARM LED Switches off the LPU’s ALARM indicator light.
extinguishing
5 |LPU USER ERR LED Switches off the LPU’s USER indicator light.
extinguishing
6 |CMU PROTECT MODE setting | Switches the CMU’s protection mode support between
ON and OFF states.
7 |CMU ALARM LED Switches off the LPU’s ALARM indicator light.
extinguishing
8 |CMU USER ERR LED Switches off the LPU’s USER indicator light.
extinguishing
9 |CMU IP address setting Defines a CMU-side IP address.
10 |PCs status displaying Displays the current state of the PCs.
11 |Performance displaying Displays the Sequence Cycle and the CMU Load
percentage.
12 |S10List displaying Displays a list of all the program products (P.P.) currently
installed.
13 [Module List Displays Ver-Rev information for all the modules
installed.
14 | Error log displaying Presents information on any logged errors.
15 |Event register monitoring Displays the current states of the event registers.
16 |Remote resetting Resets the PCs.
17 |Clearing of data Fills the battery backup memory with Os.
18 |[Memory dump Dumps the entire memory or a specified area of memory.
19 |MCS data displaying Displays MCS (memory read/write) data.
20 |Connected PCs changing Changes the current communication settings used for
communication between the personal computer and PCs.
21 |Time setting Changes the present time of day maintained in the PCs.
22 |Display Status of Network Display Status of Network Displays the RAS information
of CMU and ET.NET.
23 |Connection status displaying Displays the current connection state of the basic tool and
PCs.
24 |ONLINE/OFFLINE setting Places the basic tool either into ONLINE state or
OFFLINE state.
25 |CMU battery information Displays existing battery information or sets new such
information.
26 |Error message list Displays a list of various error messages that have been
generated.
27 |Operation history recording Records a history of basic-tool operations.

Note: Item numbered 24 is not displayed on the screen.
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6.4.3 LPU RUN/STOP setting

The LPU RUN/STOP setting function places the LPU either into RUN state or STOP state. To
place it into RUN state, click the button. To place it into STOP state, click the
button.

Switching the LPU between RUN and STOP states can be accomplished only when the LPU’s
LADDER switch is set in RUN position and the STOP/RUN contact input described in Section 3.1
is OFF. If the LPU’s LADDER switch is set in STOP position and the STOP/RUN contact input is
ON, then clicking the button has no effect on the current state of the LPU.

Once the LPU is placed into STOP state by this tool, it remains in the same state until the module
has been reset or until the power to the module has been switched off and then back on again.

After the resetting or powering down and then up again of the module, the LPU operates according
to the LADDER switch setting.

For more information on how to operate the LPU, see “8 OPERATION.”

6.4.4 LPUPROTECT MODE setting

The LPU PROTECT MODE setting function switches the LPU’s memory protection mechanism
between the protection mode and non-protection mode in which to run arithmetic/logical functions.
If you wish to run such functions in the protection mode, click the button; otherwise, click
the button. The memory protection mechanism is factory-set to OFF state. It is usually
set to ON state before operations, in order to prevent any malfunction due to an application
programming error.

For more information on how to operate the LPU, see “8 OPERATION.”

6.4.5 LPULADDER MODE setting

The LPU LADDER MODE setting function switches the LPU’s ladder mode support between the
normal mode and simulation mode in which to run a ladder program. If you wish to run the ladder
in the normal mode, click the button. If you wish to run it the simulation mode, click

the | SIMU | button.

Switching the ladder mode support between the NORM and SIMU modes can be accomplished only
when the LPU is in RUN state.
For more information on how to operate the LPU, see “8 OPERATION.”

6.4.6 LPU ALARM LED extinguishing

The LPU ALARM LED extinguishing function switches off the ALARM indicator light if it has
been lit up due to a detected minor error not making the continuation of operation impossible.

6.4.7 LPU USER ERR LED extinguishing

The LPU USER ERR LED extinguishing function clears all the E-coils E000 through E1FF by
filling them with Os and switches off the USER indicator light. If, however, the condition of
switching on the above E-coils is satisfied in the user ladder program, this function does not switch
off the USER indicator light.
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6.4.8 CMU PROTECT MODE setting

The CMU PROTECT MODE setting function switches the CMU’s protection mode support
between ON and OFF states before execution of a task. Any task executing in the ON state of the
protection mode cannot write data to the SEQ-RAM.

If you wish to run a task in the ON state of the protection mode, click the button. If you
wish to run it in the OFF state, click the button.

6.4.9 CMU ALARM LED extinguishing

The CMU ALARM LED extinguishing function switches off the ALARM indicator light if it has
been lit up as a result of detection of such a minor error as not making the continuation of operation
impossible.

6.4.10 CMU USER ERR LED extinguishing

The CMU USER ERR LED extinguishing function switches off the USER indicator light if it has
been lit up as a result of detection of a user setting error.

6.4.11 CMU IP address setting

(1) [Set CMU IP Address] window
The [Set CMU IP Address] window opens, prompting you to set the [P address, subnet mask,
broadcast address, and route for the CMU’s built-in Ethernet device. To validate the
information setup, restart the PCs. You must also make sure that the CMU rotary switches are
both set to “0”.

Set CMU IP Address |

IP Address - | 192 . 192 . 182 . 1 kK

SubnetMask: | 255 . 255 . 255 . O Cancel

Eoute

Broadcast Address - | 192 . 192 . 1927 355

* “IP Address” box
Specifies the IP address.
* “Subnet Mask” box
Specifies the subnet mask.
* “Broadcast Address” box
Specifies the broadcast address.
. button
Accepts the newly entered IP address, subnet mask, broadcast address, and route, and closes
the [Set CMU IP Address] window.
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. button

Discards the newly entered IP address, subnet mask, broadcast address, and route, and closes
the [Set CMU IP Address] window.

. button

Opens the [Route] window for routing table setup.

(2) [Route] window
Sets the communication point address and gateway IP address.

Route |
Communication point address  Gateway oK
Routel | o .0 .0 .0 | oo.0 .0 .0
Cancel
Route2 | o .0 . 0 .0 | o .0 .0 .0
Route3 | 0 0 0 0 | 0 o .0 0
Routed | 0 0 o .0 | o .0 .0 .0
Routes | o .0 .0 .0 | oo.0 .0 .0
Routes | 0 0 0 0 | 0 o .0 0
Route? | 0 0 0 0 | 0 o .0 0
Routes | 0 0 0 0 | 0 o .0 0
Routed | 0 0 0 0 | 0 o .0 0

» “Communication point address” box
Specifies the communication point network address or IP address.

* “Gateway” box
Specifies the gateway IP address. When the box reads “0.0.0.0”, it means that no IP address
is entered.

. button
Accepts the newly entered information and closes the [Route] window. The accepted
information is written into the PCs when you click the button in the [Set CMU IP
Address] window.

. button

Discards the newly entered information and closes the [Route] window.
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(1) The PCs status displaying function displays the [Display status of PCs] window as shown
below that presents information on the current operation condition of the PCs.

(2) As shown, the [Display status of PCs] window presents itemized status information for the LPU

Display status of PCs {PCs ND.0Ox0) E3

LPL Chil) :
Itern | Status | | ttemn | Status | ==

LPU MODE RLUM CRMUMODE RLIM Refresh |
PROTECT MODE OFF PROTECT MODE OFF

LADDER MODE MORM ALARM LED OFF

ALARNM LED OFF USER ERE LED OFF

USER ERR LED oM ERR LED OFF

ERR LED OFF

and CMU. Each item of information presented is described below.

Table 6-3 Items Presented by the [Display status of PCs] Window
No. ltem Status Meaning

1 |LPU/CMU MODE |RUN The LPU/CMU is currently running.
STOP The LPU/CMU is currently stopped.

2 |PROTECT MODE |ON The LPU/CMU is running in protection mode.
OFF The LPU/CMU is running in non-protection mode.

3 |LADDER MODE |NORM |The LPU is running in normal mode.
SIMU The LPU is running in simulation mode.

4 |ALARM LED ON The ALARM indicator light is currently ON.
OFF The ALARM indicator light is currently OFF.

5 |USER ERR LED ON The USER indicator light is currently ON.
OFF The USER indicator light is currently OFF.

6 |ERRLED ON The ERR indicator light is currently ON.
OFF The ERR indicator light is currently OFF.

Note: Where no CMU is installed, the status of each item under “Status” is indicated by the

(3) If you wish to obtain up-to-date status information for the PCs, click the button.

symbol “-”.

(4) When you wish to exit this function, click the button.
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6.4.13 Performance displaying

(1) The performance displaying function first displays the [Performance] window as shown below
that presents information on the Sequence Cycle and the CMU Load percentage.

Performance E

—Senquence Cycle

Setting value : I 30 {ms)
Clear |

— MU Load percentage

Current value : 10 fmey | | Currentvalue : 14 oy
Masxirmurm value : 20 fmgy | | Maximum value : 27 gy
Minimum value : I 5 fmzy | | Minimum value : 2 oy

Measurement time : I 1 (Sec) Change Time |

Eefrezh |

Clear |

The items of information presented by the [Performance] window have the following

meanings:
Table 6-4 Items Presented by the [Performance] Window
Group ltem Unit Description
Sequence Current value ms |Current value of the total time required for execution of
Cycle ladder programs and HI-FLOW processes.  (*)
Maximum value ms |Maximum value of the total time required for execution
of ladder programs and HI-FLOW processes. (*)
Minimum value ms [Minimum value of the total time required for execution
of ladder programs and HI-FLOW processes.  (*)
Setting value ms |Set value of the sequence cycle timer.
CMU Load |Current value % |Current value of the CMU load percentage.
percentage | Maximum value % |Maximum value of the CMU load percentage.
Minimum value %  |Minimum value of the CMU load percentage.
Measurement time | Sec |Measurement time of the CMU load percentage.

. button (sequence cycle)

Clears the sequence cycle current value, maximum value, and minimum value, and restarts a

measurement process.

After the values are cleared, the current value, maximum value, and

minimum value fields in the Sequence Cycle area read “0”.

. button (CMU load percentage)

Clears the CMU load percentage current value, maximum value, and minimum value, and

restarts a measurement process.

After the values are cleared, the current value, maximum

value, and minimum value fields in the CMU Load percentage area read “0”.
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Change Time | button

Opens the [Change Measurement Time] window, which allows you to change the
measurement time. The measurement time setting entered from the [Change Measurement
Time] window appears in the “Measurement time” box in the [Performance] window.

This button also clears the current value, maximum value, and minimum value from the
“CMU Load percentage” area, and restarts a CMU load percentage measurement process at
the changed measurement time setting.

. button

Displays the current values.

. button

Closes the [Performance] window.

(*) The total time required for execution of ladder programs and HI-FLOW processes is shown
shaded in the figure below.

Sequence cycle Sequence cycle Sequence cycle
interrupt interrupt interrupt
t Sequence cycle j: Sequence cycle +
| |
Ladder process + Ladder process +

L

!

]

:

1

HI-FLOW process HI-FLOW process !
1

o

=1

1

1

-

Execution time Idle time Execution time Idle time

(2) [Change Measurement Time] window
Changes the CMU load percentage measurement time.

Change Measurement Time

Measurement time : I 1| (Sec)

Ok

Cancel

* “Measurement time” box
Changes the CMU load percentage measurement time setting in 1-second units. The setting
range is from 1 to 60 seconds. The default setting is 1 second. When the measurement
time setting is changed from the [Change Measurement Time] window, the new setting
becomes the default value the next time the window opens.

. button
Acquires the value in the “Measurement time” box and closes the [Change Measurement
Time] window.

. button

Closes the [Change Measurement Time] window without changing the measurement time.
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6.4.14 S10List displaying

(1) The S10List displaying function displays the [S10List] window as shown below that presents a
list of the program products (P.P.) installed in the personal computer.

S10 BASE SYSTEM 5-7895-38 01-00-01
S10W CPU LIMK SYSTEM 5-7895-22 01-00-01 Ligt Save |
S10 DOMET SYSTEM 5-7895-11 01-00-01
STV ET.MET SYSTEM 5-7895-29 01-00-01
S10V EXTERMNAL SERIAL LIMK 5., S-7835-24 07-00-01
S10W FLMET SY'STEM 5-7855-30 01-00-01
ST10W HI-FLOW SYSTEM 5-7295-03 01-00-01
S100 [R.LIMKE SYSTEM 5-78595-36 01-00-01
S10W J.MET SYSTEM 5-7895-27 01-00-01

S100 LADDER CHART SYSTEM 5-789502 01-00-01
S10% OD.RINGASD.LINE SYSTEM 5-7335-28 01-00-01

(2) The items of information presented by the [S10List] window have the following meanings:

Table 6-5 Items Presented by the [S10List] Window

No. ltem Description
1 |Name Name of a P.P. installed.
2 [Model Model of a P.P. installed.
3 | Version Version number of a P.P. installed.

(3) When you wish to save the presented P.P. information in a file, click the button.
The [Save As] window as shown below appears. Select the desired folder and enter the name
of a file in which you are saving the information.

Save As (7] <]
Save jn: | 23 S10BASE ]« @i @

ErrContents
ErrDataBase

File hame: Save

Save as type: ITe)ctFile (*.tut) j Cancel |

4

(4) After a file has been specified, click the button. The P.P. information will then be
saved in the specified file. If the information need not be saved, click the button.

(5) When you wish to exit this function, click the button.
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6.4.15 Module list displaying

(1) The module list displaying function displays the [Module List] window as shown below that
presents a list of the modules installed in the system, along with Ver-Rev information for the
related micro programs.

Mamme | Model | VerRev |
LPU LUPS10 000 -0000
ChU LOP520 0007-0000 List Save |
OD.RING [Main] LUES10 000 -0000
O0.RING [zub) LGESIO 0001 -0000
DMET [channel 2] LOES?0 0001 -0000

(2) The items of information presented by the [Module List] window have the following meanings:

Table 6-6 Items Presented by the [Module List] Window

No. Item Description
1 [Name Name of a module installed.
2 |[Model Model of a module installed.
3 |Ver-Rev Version and revision numbers (in the form Ver-Rev)
of the micro program installed in each module.

(3) If you wish to save the presented module information in a file, click the button.
The [Save As] window as shown below appears. Select the desired folder and enter the name
of a file in which you are saving the information.

Save As BHE
Save n: | £ 510BASE =] « @k B

ErriContents
ErrDataBase

odulelist bt Save I
Save as type: ITe.-){tFiIe (. tut) j Cancel |

(4) After a file has been specified, click the button. The module information will then
be saved in the specified file. If the information need not be saved, click the
button.

File name:

4

(5) When you wish to exit this function, click the button.
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6.4.16 Error log information

(1) The error log displaying function displays the [Error log information] window as shown below
that presents an error log for any errors that have occurred in the modules supported by the

S10V product.

Up to eight errors that may have occurred in each module in the past are

reported in the [Error log information] window. The CMU error log information window
shows up to 2 panic log error events and up to 32 non-panic log error events. The ET.NET
(LQE720) error log information window shows up to 2 panic log error events and up to 8 non-
panic log error events.
MAINTENANCE,” if the module involved is the LPU, or refer to the manual coming with the
module if it is other than the LPU.

For the meaning of each error code presented, see “10

x

Error log information Close I

Module | Mount ‘ Errar code | Contents | Date Time | - E—

LPU Mou..  Dx2401 Optianal Module startup check emor 20068721 20:06:10 LI
CMU Unm... 0x0780150f (W] SOCKET_OWF (UNO=1,DEv=0x.. 2006/08M17 15:40:28 Gty

CMU Unm 0x07801510 (W] IFCONFIG_UP (UMO=1 DEV=0x 20060817  14:50:08 =

ChU Unm... 0x07801510 [W]IFCONFIG_UP (UNO=1 DEV=0x.. 20060817 14:29:42 Error Log Delete
ChU Unm... 0x07801510 (W] IFCONFIG_UP (UMNO=1 DEV=0x.. 2008/08/09 21:3217 —
JMET (Mainy  Unm.. 0x0112 Parameter type Mismatch(ltis setted... 2006/09/21  14:30:44 Etrar Log All Delete
JMET (Mainy  Unm...  Ox2060 Slave response Timeout error 200609721 14:30:34

J.MET (Mainy  Unr.. 0x2060 Slave response Timeout errar 20060921 14:30:33 Error Log Save
JMET (Mainy  Unrm... 0x2060 Slave response Timeout errar 20060921 14:30:32 -
JMET (Mainy  Unm 0x2060 Slave response Timeout errar 20060921 14:30:31 Error Log Detail
J.MET (Mainy  Unm... 0x2060 Slave rezponse Timeout errar 20060921 14:30:30 =

JMET (Mainy  Unm..  0x2060 Slave response Timeout error 20060921 14:30:29 Ertar Explanation
JMET (Mainy  Unm..  0x2060 Slave response Timeout error 200609721 14:30:28

IR.LIMK (Mainy Mou..  0x2060 Slave response Timeout error 200609721 183827

IR.LINE iMainy Mouw.. 0x2060 Slave response Timeout errar 20060921 15:35:26

IR.LINE iMainy Mouw.. 0x2060 Slave response Timeout errar 20060921 15:35:25

IR.LINK iMainy Mou 0x2060 Slave response Timeout errar 20060921 15:35:34

IR IR fhdaind hdoo M NED Slawa racnnneo Tirmann t arror ANNREMArT 1R 2R LI

(2) The items of information presented by the [Error log information] window have the following
meanings:

Table 6-7 Items Presented by the [Error log information] Window

No. Item Description

1 [Module Name of an optional module for which error log
information is maintained.

2 |Mount Indication of whether an optional module for which
error log information is maintained is mounted or not.

3 |Error code Error code for an error that occurred.

4  |Contents Meaning of an error code presented.

5 |Date Date on which an error occurred.

6 |Time Time at which an error occurred.
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The contents of CMU and ET.NET (LQE720) error log information are displayed in the
following format.

<Panic log>
[*] skeoskskoskoskoskoskosk (PCZOX********, FADR:OX********)

[©) ) ® @

(D Fault severity classification
[F] : Fatal error
[FU]: Built-in sub-error
Error message

(® Program counter
@ Fault Address

<Non-panic log>
(Pattern 1)

[*] ok ok ok ok ok ok ok (UNO=**, DEV=0X********) (TNz***) (SLOTz**)
@ ©
(D Fault severity classification
[F]: Fatal error [W]: Waring
[E]: Error [1] : Information
@ Error message
(@ Unit number and device nember
Unit range : 1 to 24
Device range: 0x00000000 to OxFFFFFFFF
@ Task number
Task range: 1 to 255
® Slot number
Slot range: 0 to 7

Note: Information B to (& except the panic log may not be displayed depending on the
error type.

(Pattern 2)

%****_*_****_****
OO @

(D System where an error detected
CPMS: CPMS (basic OS)
LNET : RCTLNET (network driver)
Tslib-R600 (communication server support library)
NX : NXACP (autonomous distributed platform)
MSxx : Middleware (xx: 01 to 16)
USxx : Application software (xx: 01 to 16)
@ Fault severity classification
F : Fatal error E: Error
W: Warning I : Information
? : Other fault
@ Fault type
HARD: Hardware
CPMS: CPMS
SOFT: Software other than CPMS
@ Code
This code represents the type of error log in 4 hexadecimal digits.
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(3) Click the | Error Log Detail | button and open the [Error Log Detail] window to display
detailed information of the errors in CMU and ET.NET (LQE720).

(4) If you wish to obtain the up-to-date error information maintained in the log, click the
button.

(5) You can rearrange the presented error information in the order of time by clicking the
button. Each time the button is clicked, the order of time used is switched
between ascending order and descending order. To rearrange the sorted information in the

order of the modules, click the button.

(6) The error log information presented can be deleted for each individual module. This can be
accomplished by selecting from the list box the module whose error information is to be
deleted, and then clicking the | Error Log Delete | button.

(7) The error log information presented can be deleted all at once by clicking the
| Error Log All Delete | button.

(8) The error log information presented can be saved in a file. This can be done in the following
way. First, click the | Error Log Save | button. When the [Save As] window as shown
below appears, select the desired folder and specify the name of a file in which you wish to
save the information.

Save As (7] <]
Save jn: | 23 S10BASE =]« @i

|_JErrContents
D ErrDataBase

File narme:

0. b Save I
Save as bype: ITextFiIe {* ) j Caricel |

4

(9) After a file has been specified, click the button. The error log information will then
be saved in the specified file. If the information need not be saved, click the
button.

(10) If you want to view descriptions of the detected errors on screen, click the | Error Explanation |
button in the [Error log information] window. A help window containing error descriptions
will then be displayed.

(11) When you wish to exit displaying the error log information, click the button.
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(1) The [Error Log Detail] window that presents the detailed information of the errors in CMU and

ET.NET (LQE720) opens.

Error Log Detail [ %]

Etrar Log Detail

DATI0 =841c53ed DATL1 =841cS5638 DAT1Z =841c5844 DAT1S =54lcSadd DAT14 =541dldac
DAT1S =00000000 DATI6E =00000000 DATLY =841dldd4d DAT1S =00000000 DAT1S =00000000
DATZ0 =84900000 DATZ1 =84923000 DATEZ =841dledd DATZ3 =541dadls DAT24 =54142365
DATZS =84ldlfad DATZ6 =841d2015 DATZT =841d2068 DATZS =84ld22f4d DATZD =841dZ1f8&
DAT30 =841dlfbc DAT31 =841d6704 DAT3Z =841d2Zb8 DAT33 =84ldilbc DAT34 =LLfLffff
DAT3S =fELLffff DATI6 =fELff£ff DATST7 =f£Lf££fff DATSS =f£ffffff DAT33 =fLffffff
DATA0 =fELLFFFf DATAl =fEfffFfff DATAZ =£fffffff DATAS =f£EFfFfFfff DATAL =fEFEFFFf
DAT4S =fEffffff DATAE =f£ELfFFFFf DATAT =f£Ef£ffff DATAS =fLEFfFFff DAT49 =fEFEFFff
DATS0 =fEELFFFFf DATS1 =f£EEFFEFF DATSHZ =f£EfEffFfFff DATSS =fEfFfffff DATS4 =fEFEFFFF
DATSS =fEEFFFFFf DATSE =f£EEFFEFF DATSLT =f£Effffff DATSS =fEfFfffff DATSS =fEFffFFff
DATGO0 =LELLLLLL DATGL =LLLLLLLL DATGZ =LLLLLLff DATES =LLLLffff DATE4 =LLLfELffff
DATES =fLfLffff DATEE =L£LLff£ff DATET7 =L£fffffff DATES =LLffffff DATED =Lffffffff ‘:J

5LNET-W-30FT-0004  SITE=TESTO FC=00000000 2005/01/19 l4:56:29 LOG=079 4 Next Error Lag () |
EC=07801510 I/0 error (IFCONFIG_UP)

UNO =00000001 DEYV =0004c000 DVA  =00000000 IOEC =00020001 E— ErrorLog(E)l
TH =EEEEEEEE

DATO =ffffffff DAT] =ffffffff DATZ =ffffffff DATS =ffffffff DATA =fffiffff Save (V) |
DATS =ffffffff DATE =ffffffff DATT =ffffffff DATS =fffffiff DATS =30300000

(2) The items displayed in the [Display DHP trace] window are described below. See “6.4.16
Error log information” for details displayed in “detailed data” and “6.4.29 Display DHP

trace” for details displayed in “DHP data.”

The system detected the error

.. The message describing the error
Priority of the error g £

. . The site name of the CMU that reported the error
Location of failure

Error code Log number
\ / Code Date and time of the error was recorded ‘
|
C\NIL S/ V4
o[ &usHElsortHooot TTEdpes01 | Rc4000000001}1996,/09/11 11:25:12]L06d005]

EC403040000][Program error][( I1legal Instruction ) |

Detailed data

DHP data
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B The system detected the error.
CPMS: CPMS (basic OS)
LNET: RCTLNET (network driver)
NX: NXACP (decentralized autonomous platform)
MSxx: middleware (xx will be 01 to 16)
USxx: application software (xx will be 01 to 16)

B The message describing the error
Program error: The error that disables the execution of the program
Macro parameter check error: The parameter error of the macroinstructions of the OS
WDT timeout error: The monitoring timeout error of the WDT (WatchDog Timer)
I/O error: The errors related to input and output
Module error: Mostly hardware errors
PI/O error: The errors related to process input and output
Refer to the manual of each module for further details.

B Priority of the error
F: Fatal Error
E: Error
W: Warning
I: Information

B Location of failure
HARD: Hardware
CPMS: CPMS
SOFT: Software other than CPMS

B Code
The code representing the type of the error log
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(3) Click the | Next Error Log | button to display the detailed information for the next error log
following the error log currently specified in the [Error Log Information] window.

(4) Click the | Previous Error Log | button to display the detailed information for the error log
prior to the error log currently specified in the [Error Log Information] window.

(5) The error log detailed information that has been presented can be saved in a file. This can be
done in the following way. Click the button. The [Save as] window opens. Specify
the desired folder and file in which you wish to save the information.

Save As BHE
Save n: | £ 510BASE =] « @k B

ErriContents
ErrDataBase

File name:

Lo b Save I
Save as type: ITe.-){tFiIe (. tut) j Cancel |

4

After you have specified a file, click the button. The error log information will be
saved in the specified file. If the information need not be saved, click the button.
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|
6.4.18 Event register monitor
If the USER indicator of the LPU module is ON, the event register monitoring function checks
which event registers (E-coils) are ON. The USER indicator light comes on when any one of the

event registers (E-coils) EO00 through E1FF is ON.

(1) This function first displays the [Event Register Monitor] window for monitoring the event

registers:

Register 01234567834BCOEF Register 0123456769ABC0EF
Ennn 00000030333 E100  DOSBOB0000NII0
E01Q QOOSOO0S000BO00S E110 COSA0S000S0I0I0 Stnpmonitoringl
ENz0 CO90ORSGO00G000 E120 COSA0AG00OIOIOII0
E030  QOOO0OGOOOMBOGO0 E130 QOO OIOID D
En4n COC00RSGOO0GO0 E140 COS000IOIO00I0D
EN5] COG0OOMROM000S0OD E150 COS000SBOBIOOS0S
E0GD  Q@O00S0SOGA0G E1F] QO00030B0SO000SS
E07D  QOOOOGOSOGIO0GHHR E170  QOOO00000BOROMO0
E0g0  OOUSOSOOPIBIO00 E180  O@OOCB OB G i i
Engn  QOC000SS03000S03 E1g0 CO000M0G0I0000MD
EQAD  QOODOOSOSOGAO0IR Eqal QO000S000SOSOBS0
E0RD QO000SC00GOGOG! E1R0 SO000RR0aa0000
EQCD QOUOOOMBOSOIGR B D QOO0 G i
EQDD 2@0000S0IPI0II E100 Caaa0aa00GOGOdR00
EQED QO@000AGOGO00G00 E1ED CRO00G0S0SR00MD
EQF] Q0900088030000 E1F]  QO000000S00R000

(2) If you wish to begin monitoring of the event registers, click the | Start Monitoring | button.
Then, the | Start Monitoring | button icon is replaced by the | Stop Monitoring | button icon.
After the monitoring has been started, each event register will have its displayed bit positions
changed in color according to the set value of each bit ----

* When the bit is set to 0: the corresponding bit position is displayed in white color.
* When the bit is set to 1: the corresponding bit position is displayed in red color.

(3) When you wish to stop the monitoring, click the | Stop Monitoring | button.

(4) When you wish to exit this function, click the button.
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6.4.19 Remote resetting

The remote resetting function resets the PCs.  Since the PCs can be reset during operation,
sufficient care should be taken when you use this function.

6.4.20 Clearing of data

The clearing of data function fills the battery backup memory with 0s. Clearing of data can be
accomplished only when the LPU is in STOP state. If the LPU is in RUN state, enter it into STOP

state before you use this function.

The battery backup memory is an address space ranging from /480000 to /4FFFFF. Only those
locations in this address space that are currently used are cleared of data. The locations subjected
to the clearing of data are as shown below.

Table 6-8 Locations Subjected to the Clearing of Data

No. Address Use
1 |/480600 to /4807FF C-count values
2 |/481000 to /4811FF Keep-relays (KW000 to FFO)
3 |/481700 to /48171F U/D counters (CW000 to 0F0)
4 /482000 to /4837FF Work registers (FW000 to BFF)
5 [/483800 to /483FFF Long-word registers (BD00O to 1FE)
6 |/490000 to /497FFF Long-word registers (LML0000 to 1FFF)
7 /498000 to /49FFFF Floating-point registers (LG0000 to 1FFF)
8 |/4A0000 to /4ATFFF Word registers (LXWO0000 to 3FFF)
9 |/4F0000 to /4F1FFF Data registers (DW000 to FFF)
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6.4.21 Memory dump

(1) The memory dump function first displays the [Memory Dump] window as shown below with
which you can interact for saving a memory dump in a specified file.

Memory Dump E
File name :

ASTOMEMORY . dmp BReference |
—Presemning ranoe — Dump file format Saveh) |

& Whole memory @ ASCI form

" Specifiles a range " Binary form

Top address . I — Save option
™ High speed save made

Save size I W Save pption module area

(2) The default file name above can be changed either by directly entering a new file name into the
“File name” box or by clicking the button and then specifying the desired folder

and file in the [Save As] window displayed:

Save As HE
Save jn: | ‘23 G10BASE <] « & o B

|:| ErrContents
|:| ErrDataBase
S1OMEMORY . dmp

File marne: S 10ME OB Save I
Save as bype: | 510MemoryDumpFile [*.dmp) | Cancel |

(3) After a file has been specified, click the button. The specified file name appears in
the “File name” box of the [Memory Dump] window. If the default folder and file need not be

changed, click the button.

4
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If you wish to change the default preserving range shown in the window, select either “Whole
memory” or “Specifies a range” in the “Preserving range” box. If you have selected
“Specifies a range,” you can enter the starting address of the desired range of memory for
dumping and the range itself into the “Top address” and the “Save size” box, respectively.

Memory Dump E

File name :

ASTOMEMOREY.dmp Reference |
—Presemning ranoe — Durmp file format Save i) |
" Whole memory @ ASC| form

o=

" Binary form

Top address . I —Save option
[ High speed save maode

Save size I V¥ Save aption module area

If you wish to change the default dump file format shown in the window, select either “ASCII
form” or “Binary form” in the “Dump file format” box. If you have selected “ASCII form,” a
produced memory dump will be converted to ASCII format and saved. If “Binary form” has
been selected, a produced memory dump will be saved in the format shown below, where each
numeric value is represented two characters per byte.

Binary file format

In this file format, a 4 KB file header containing 16 bytes of information per area is added to the

beginning of the file. If the selected preserving range includes an area not subjected to memory

dumps, information on that area will be excluded from the area information stored in the header.

The excluded portion will be indicated by a sequence of dots (“.”).

The area information in the header consists of units of four bytes and has the format shown

below.

* Offset in file (i.e., the number of lines counted from the start line in which memory content is
stored)

» Top address of area subjected to dump operations

* Save size of area subjected to dump operations

* Unused

Offset Address Size Unused
1 I 1

[ 1 1[ ]
000000000048000000000020.................. ]
000000020080000000000100..................

.................... e | Header contents (4 KB)

Lp-1202122232425262728292A2B2C2D2E2H
303132333435363738393A3B3C3D3E3H
404142434445464748494A4B4C4D4E4H

: Memory dump

00000000000000000000000000000000
00000000000000000000000000000000

Figure 6-3 Binary File Format for Memory Dumps
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(6)

(7

(8)

)

If you wish to carry out a memory dump operation at high speed, check the “High speed save
mode” check box. If you are performing a memory dump operation at standard speed, this
checking is not necessary so that deselect the check box.

If you wish to save the contents of the optional-module area (/0080 0000 to /00FF FFFF), check
the “Save option module area” check box. The contents of the only optional-module area
mounted in the option module area are saved. If not, this checking is not necessary so that
deselect the check box. This deselected check box may not be used in conjunction with a
specification of the optional-module area’s top address in the “Top address” box under the
“Specifies a range” option. If it is so used, an address specification error will result in this
function.

If you are saving a produced memory dump in the specified file in the specified format, click

the button.

When you wish to exit this function, click the button.

If you execute a memory dump in the high-speed saving mode when the LPU tool
interface (RS-232C) is connected, the CPU load factor of the S10V system may
considerably increase.

If a ladder or task is operated, this may have an effect on the operation. When executing
a memory dump in the high-speed saving mode, confirm beforehand that nothing is in
operation.

When connected to an Ethernet® network, the system always runs in the high-speed
saving mode and the check box of the high-speed saving mode remains in the checked
status and you cannot change it.
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B Areas subjected to memory dump operations
The areas subjected to memory dump operations are diagrammatically shown below. If the
“Whole memory” option is selected as a preserving range, all the areas subjected to memory
dump operations will be dumped.
If the “Specifies a range” option is selected instead, the starting address specified may not be that
of any area not subjected to memory dump operations. If a specified range includes an area not
subjected to memory dump operations, only the areas subjected will be dumped.
Where the S10V product is connected to an Ethernet® network via an RS-232C or ET.NET
module, the CMU area will not be dumped, because it cannot be accessed via the modules.
The memory dump range of task space, GLBR, GLBW, and IRSUB can be made variable by
defining the area in the RPDP. The definition range is 4 areas starting from byte 0 and its total
size is up to 16 MB.

:l : Area not subjected to memory dump operations
S10mini compatibility area

~ /0000 0000

/0010 0000 SEQ-RAM (Sequence RAM)
/0020 0000 -
10040 0000 PI/O RAM (bits)
10040 9000 ;Z;),STQZA (words) PI/O RAM (words)
/0048 0000 PI/O RAM [backup] (words)
/0050 0000 Reserved for system use
/0070 0000 Not allocated
/0080 0000 —
/0090 0000 ET.NET/SV.LINK
LPU area < J00AO 0000 OD.RING/SD.LINK
J.NET/J.NET-INT/IR.LINK
/0080 0000 Reserved for system use
/00C0 0000 Not allocated
/00D0 0000 FLNET Optional-module
/00EO 0000 . area
/00F0 0000 D.NET
/00F2 0000 CPU LINK
JOOF4 0000 Not allocated
J0OF8 0000 RS-232C/RS-422
> /0100 0000 E?(til:: 2Li;jer area -
/0110 0000
/0300 0000 Reserved for system use
/0308 0000 Area for HI-FLOW system use HI-FLOW space
/0340 0000 Area for HI-FLOW user program use
/0400 0000 Not allocated
/0C00 0000 Reserved for system use

/1800 0000 High-speed system bus. space :
/1C00 0000 PCI space (used by built-in Ethernet® device)
/2000 0000 Reserved for system use

MAP MAP

/200B 9600

/2800 0000 Not allocated

/2820 0000 Kernel area CPMS space
CMU area < /3000 0000 |_Not allocated

/4000 0000 |1ask space

/5000 0000 |- GLBR

/6000 0000 | CLBW

/7000 0000 | IRSUB

/7700 0000 Reserved for system use

/7710 0000 Used area Non-RPDP task

/7800 0000 |_Not allocated
/7C00 0000 Reserved for system use

/7G10 0000 | Internal shared memory Internal shared memory
/7D00 0000 |_Not allocated

/8000 0000 |_Reserved for system use
System space

\- /FFFF FFFF

Figure 6-4 Areas Subjected to Memory Dump Operations
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6.4.22 MCS data displaying

(1) The MCS data displaying function starting displays the [MCS] window as shown below that
presents MCS (memory read/write) data. Select a method of specifying the starting point of
reading or writing, and enter the desired starting address or PI/O symbol as the starting point.

MLCS !EE
Hethod to specify Close |
Top Address(T): Im ’75“ Specify address(A) ¢ Specify Svmbol(E)
[ ReadtR) |
FI-0O Addre== Hemory contents= ASCIT code
Vrite(y) |
————— onoooooo  [oooo 0000 0000 onoo
————— onooooos  [oooo 0ooo 0ooo 0noo a Start (M} |
————— onooooio  [oooo 0ooo 0ooo onoo
| Data =save(l) |
————— onoooois  [oooo 0000 0000 onoo
————— onooo020  [oooo 0ooo 0ooo 0noo 2
----- onooooz2e  [oooo 0ooo 0ooo onoo ~DEC~HEX
————— oooogo3g  [oooo goaad ooog onoo — | © DEC.(D)
————— nopooo3s  [oooo aooo 0ooo onoo * HEX.(H)
————— onoooo4o  [oooo 0000 0000 onoo [ p—
————— onoooods  [oooo 0ooo 0ooo onoo & WORD(S)
————— onooooso  [oooo 0000 0000 anoo ¥ ¢ LONG(L}
————— onooooss  [oooo 0000 0000 anoo —— | © FLOAT(E)
————— 00000060 [oooo 0ooo 0ooo onoo
————— 0O0000&d  [oodo 0oon 0oon aoon ¥ | ~SIGH
————— 00000070  [0000 0000 0000 0000 seeesee: || SIGHED(G)
————— nooooo?s  |oooo 0ooo aooo onoo £ UHSTGHED ()

(2) If you wish to read data from the specified starting point, click the | Read | button. If you
wish to write data to the specified starting point, click the | Write | button. If you are

monitoring the specified starting point, click the | Start | button.
When you wish to exit this function, click the button.
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(3) The data presented in the [MCS] window can be saved in a file.

6 TOOLS

To accomplish this, click the

button. The [Save As] window appears. Specify the desired folder and file in

which to save the data.

Save As

Save in: I Desktop

=y My Documents
b2 1y Computer

Save as type: IData Save File [*.tx)

(4) After you have specified a file, click the button. The data in the [MCS] window will
then be saved in the specified file. If it need not be saved, click the button.
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6.4.23 Connected PCs changing

(1) The connected PCs changing function displays the [Communication type] window as shown
below that allows you to select a communication type you need.

Communication type E |

— Communication pot————
@ gg233C | [comt [
Cancel
—|F address
= Ethernet I 192 . 192 . 192 . 1

(2) If the communication type you need is RS-232C, check the “RS-232C” radio button and select
the communication port to be used.

Communication type E |

— Communication pot————
@ gg233C | [comt [
Cancel |
—|F address
= Ethernet I 192 . 192 . 192 . 1

(3) If the communication type you need is Ethernet, check the “Ethernet” radio button and enter the
IP address to be used.

Communication type E |
= Communication pot—— Ok
" RS-232C |com 7
Cancel
—IFP address
|192.192.192. 1

(4) When the selection of a communication type is completed, click the button. If the

displayed communication type need not be changed, click the button.
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6.4.24 Time setting

(1) The time setting function displays the [Time of day] window as shown below that allows you to
change the present time of day maintained in the PCs. Enter a new date and/or time.

Time of day

Year hMonth  Day Hour  Minute Second Timerenewall
[0 [s [ao [is [7 [z [ o] —— :

(2) When the input of a new date and/or time is completed, click the | Time renewal | button. If
the present time of day maintained need not be changed, click the | Cancel | button.

Functions described in 6.4.25 to 6.4.30 are not available for ET.NET (LQES520).

6.4.25 Display status of network (menu)

(1) The [Display Status of Network] window that presents the RAS information of CMU/ET.NET
opens.

Display Status of Network |

Display Cammunication of Errar Log

Ladder and HI-FLOW (L} |

Socket handler (5) |

Display Status of DHP (1) |

Display Status of Metwork (4 |

(2) Click the | Ladder and HI-FLOW | button to display the error log information of the errors
that occurred in the Ethernet communication of the Ladder and HI-FLOW. Click the
| Socket handler | button to display the error log information of the errors that occurred in the
Ethernet communication of the Socket handler.

(3) Click the | Display Status of DHP | button to display the current DHP logging mode or DHP
trace.

(4) Click the | Display Status of Network | button to the display network status and the [addition]
of CMU/ET.NET.
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6.4.26 Display ethernet communication of the error log (Ladder and HI-FLOW)

(1) The [Display Ethernet communication of the Error Log (Ladder and HI-FLOW)] window that
presents the trace logs of errors that occurred in the Ethernet communication of the Ladder and
HI-FLOW opens.

18] | Module | Trace | Error code | Contents | Time | | Cloge I
17 ET.MET iMa. COWNMECT 0Ox300000EF Cannection refused 0601 09:43:491.0..
17 ET.MET (Ma.. CONKECT 0x800000EF Connection refused 06/01 09:43:51.0... Refresh (B} |
17 ET.MET iMa. CONMECT 0OxB00000EF Zannection refused 0E/01 09:43:51.0..
17 ET.MET (Ma.. CONKECT 0x800000EF Connection refused 06/01 09:43:51.0... Error Loy Delete (D |
17 ET.MET iMa. CONMECT 0OxB00000EF Zannection refused 0E/01 09:43:51.0..
17 ET.MET iMa.. COMMECT  Ox300000EF Connection refused 0Ef01 09:43:51.0... Error Log All Delete (&) |
17 ET.MET iMa.. COMMECT  Ox300000EF Connection refused 0Ef01 09:43:51.0...
17 ET.MET iMa.. COMMECT  Ox300000EF Connection refused 0Ef01 09:43:51.0... Save () |

(2) The content of the error log displayed is as follows:

Item Content

ID Table number of Ladder and HI-FLOW Ethernet
communications management table

Module Module name
Trace Meaning of trace code in trace information
Error code Error code for the error detected
Contents Meaning of error code for the error detected
Time Time the error occurred

(3) If you want to display the latest error information on screen, click the button.

(4) If you want to delete the error log information for a specified ID, click the | Error Log Delete |
button. If you want to delete all the displayed error log information at once, click the
| Error Log All Delete | button.
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(5) If you want to save the displayed error log information in a text file, click the button.
When the [Save As] window appears, choose the folder in which to store the text file, and enter

its file name.

Save As

Save in: I Desktop

Kl E3

=y My Docurments
LS 11y Computer
[BE My Netwark Places

File name: EnTrace

Save I

Save as type: ITe:-:tFiIe [ tut]

j Cancel |

e

Then, click the button. The error log information will then be saved in the text file.

(6) If you want to exit the [Display Ethernet communication of Error Log (Ladder and HI-FLOW))]
Close

window, click the | button.
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6.4.27 Display ethernet communication of the error log (socket handler)

(1) The [Display Ethernet communication of the Error Log (Socket handler)] window that presents
the trace logs of errors that occurred in the Ethernet communication of the Socket handler

opens.
[5] | Module | Sockethandler| Errorc... | Trace | Details of erro... | Contents | Time | Close I
j200 ET.MET iMa.. UDP_SEND 0xFFFE  SENDTO 0x000000ES Irvalid control block 0731637146,
20 ET.NET iMa UDP_SEND OxFFF3 Invalid argument 071131813528 Refresh (B} |
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817104
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817102, Soting (5 |
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817103,
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817105 Error Log All Delete @l
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817106,
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817107 Save () |
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817108,
i21 ET.MET iMa.. UDFP_OPEN 0xFFFD  BIND 0x000000E2 Duplicate socket 0731817110,

(2) The content of the error log displayed is as follows:

Item Content
ID Socket ID of socket handler
Module Module name
Socket handler Name of socket handler
Error code Error code from socket handler
Trace Place at which the error was detected
Details of error code |Details of error code when the error was detected
Contents Meaning of error code for the error detected
Time Time the error occurred

(3) If you want to display the latest error information on screen, click the button.

(4) If you want to delete all the displayed error log information at once, click the
| Error Log All Delete | button.
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(5) If you want to save the displayed error log information in a text file, click the button.
When the [Save As] window appears, choose the folder in which to store the text file, and enter

its file name.

Save As

Save jn: I Desktop

- My Documents

My Computer
ISR My Netwark: Places

File name: EnTrace

Save I

Save az lype: ITe:-:tFiIe [*.tat)

j Cancel |

4

Then, click the button. The error log information will then be saved in the text file.

(6) If you want to exit the [Display Ethernet communication of Error Log (Socket handler)]

window, click the button.
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6.4.28 Display status of DHP

(1) The [Display Status of DHP] window to specify the logging mode of DHP opens.

Module () [cMU |

—Logaing mode of DHP

Logging mode :  enable

Restart DHP logging (&) |

Stop DHP logging (S |

— Display of DHP

Display DHP trace (L) |

(2) The [Module] box in the window presents the names of the CMU and ET.NET modules
installed in the PCs. Choose in the [Module] box the module for which you want to display
DHP information or make a necessary setting.

(3) The current logging mode status of DHP is displayed to the right of the label “Logging mode”.
To enable the logging mode, click the | Restart DHP logging | button. To disable it, click the
| Stop DHP logging | button.

(4) If you want to display DHP’s trace information, click the | Display DHP trace | button.

(5) If you want to exit the [Display Status of DHP] window, click the button.
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6.4.29 Display DHP trace

(1) The [Display DHP trace] window that presents DHP trace opens.

module for the details that are displayed in the window.

Display DHP trace [ %]
Close I

DHP trace list

6 TOOLS

Refer to the manual of each

DHP | TIME | EvENT [Ty [ v [ Datar | Dataz | DaTAz | DaTAd [ DaTAs | f’ Refresh () |
1 08.018067 DHPREAD 244 03 7CODOOOO  7CO00DAS
2 08.017993 RECY 244 03 0104C011  7CO00DE0 04800000 Save () |
3 08.017957 SETSOCKOPT 244 03 0104C011  0O0OFFFF 00000002  770BDGS3C 00000004
4 08.017935 DISPATCH_E 244 03 000000OF4  0OOOOO2B 8468F000 00000001
5 08.017928 RUNQ 244 03 000000F4
4 08.017921  DISPATCH 244 03 000000OF4  0OO0OO2B  9468F000
7 08.017877 DISPATCH_E 244 03 000000OF4  0OOOOO2B 8468F000 00000001
g 08.017809 MET_SUB 244 03 01EO00401 00000000
9 08.017741  MET_SUB 244 03 01EO00401 84923400
10 08.017486 MET_ATEM 244 03 01040800 0O61804A3 04201858 9ED463DE  9SED463A3
1 08.017400 MET_SUB 244 03 01EO00401 00000000
12 08.017371  WAKEUP 244 03 B49234EC
13 08.017366 RUNG 244 03 000000F4
14 08.017356  WAKELUP 244 03 B49257EC
14 08.017307 MET_SUB 244 03 01EO00401 84923500
16 08.017175  MET_ATEM 244 03 01040800 06100028 04201858 9ED463DE  9SED463A3
17 08.017112  MET_TERM 244 03 O0104FFFF  0000BOSF 00009003 000OC4FF 00000000
18 08.017029 MET_SUB 244 03 01EO00401 00000000
19 08.017012 MET_START 244 03 01040800 0OOGO02C  1B5BO42D 60121000 1COIFD1G
20 08.016809 MNET_SUB 244 03 01EO00401 84923500 LI
(2) The content of the displayed list is as follows:
Item Content
DHP DHP trace number displayed
TIME Time the tracing was made:
where tt is seconds and tttttt microseconds.
EVENT Type of trace point
TN Task number
LV Priority level
DATAI1 to DATAS |Each is a piece of trace data (output in hexadecimal
format).

(3) If you want to display the latest DHP trace information on screen, click the button.
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(4) If you want to save the displayed trace information in a text file, click the button.
When the [Save As] window appears, choose the folder in which to store the text file, and enter
its file name.

Save As

Save jn: I Deskbop

- [y Dacuments
L My Computer
[=E My Mebwork Places

File name:

Save I
Save as type: | TexlFile [*.st =] Cancel |
4

Then, click the button. The trace information will then be saved in the text file.

(5) If you want to exit the [Display DHP trace] window, click the button.
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6.4.30 Display status of network
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(1) The [Display Status of Network] window that presents the status of the network of CMU and

ET.NET opens.

Display Status of Network E

Selection of Display module

[ETTEN— - Refresh ()

Infarmation of Connection module

hModule name ChU

IP address |192.192.192_1

hModule name

Close

Save (V)

Active socket | Interface I Memuryl Route I IP

| 1cup | Top | UDP | Addition | ARP |

]

Proto | Local Addresss | Port | Foreign Address | Port | State

TCP 1921821921 gO015 19218219211 1047 ESTABLISHED
TCP 192.192.1921 4303 19218219211 1046 ESTABLISHED
TCP * To03 * * LISTEM

TCP * ooz * * LISTEM

TCP * Tom * * LISTEM

TCP * roon * * LISTEM

TCP * GO01E * * LISTEM

TCP 1921821921 G0015 * * LISTEM

TCP * 4305 * * LISTEM

TCP * 4304 * * LISTEM

TCP * 4302 * * LISTEM

DR * 50013 * *

(2) Choose in the [Selection of Display module/Module name] box the module for which you want

to display network status information.
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(3) Click the desired tab to display the associated network status information. The types of
network status information that can be displayed are as follows:

ltem Type of information displayed
Active socket Socket information
Interface Currently running network interfaces information
Memory Send/receive buffer management information
Route Routing information
1P IP protocol statistics
ICMP ICMP protocol statistics
TCP TCP protocol statistics
UDP UDP protocol statistics
Addition Interface cumulative information
ARP ARP table information

(4) The specified type of status of network will be displayed by clicking the button.
Refer to the manual of each module for details displayed in the tab.

(5) If you want to save the displayed network status information in a text file, click the
button. When the [Save As] window appears, choose the folder in which to store the text file,
and enter its file name.

Save As HE
Save in: I Desktop

Ny My Docurments
My Computer
B8 My Network Places

File name:

Save I
j Cancel |

Then, click the button. The network status information will then be saved in the text
file.

Save as ype: ITe:-ctFiIe [ kxt]

&

(6) If you want to exit the [Display Status of Network] window, click the button.
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6.4.31 Connection status displaying

The connection status displaying function displays the current connection state of the basic tool and
PCs. The items of information presented as the current connection state are listed below.

Table 6-9 Items Presented as the Connection Status

No. Item Description
1 |[Connection status Indicates whether the connection of the basic tool and
PCs is ONLINE or OFFLINE.
2 | Connection destination Indicates the PCs number of the PCs product with
which the basic tool is connected.
3 |Communication type Indicates the communication type currently used.

6.4.32 ONLINE/OFFLINE setting

The ONLINE/OFFLINE setting function places the basic tool either into ONLINE state or
OFFLINE state with the PCs. If you wish to connect the basic tool with the PCs, click the

ONLINE | button. If you wish to disconnect the basic tool from the PCs, click the | OFFLINE

button.
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6.4.33 CMU battery information

The CMU battery information support function displays the [CMU battery information] window
containing a guide for battery replacement of the battery-backed CMU module. The rest of this
subsection shows how to use this function.

(1) Launch the Base System and click the | Battery Information | button in the [[S10V]
S10BASE] window displayed.

Change ConnectioniP)

CLEAR ALARM LED(B) |

Set Time(T)

CLEAR USER ERR LED(Y) |

=] [S510v] 5108BASE x|
—LPU Connection status
—LPUMODE ————— Display Status of PCs(1) | {
RLIM{R | STORCE) | : -
Perf 2 | |
erformance 2 OFFLINE(E)
—PROTECT MODE S10List3) |
(o] 1)} | OFF(D) |
Mocule List(4) | Cloze |
—LADDER MODE
Erraor Loa(s) | Heli |
MORMR | SIhALIC | =
Evernt Register(g) |
Etror Message List |
CLEAR ALARM LED(L) | Remote Reset(7) |
CLEAR USER ERR LED(L) | Data Cleat(E) |
—Chdl Memory Dumpl9) |
PROTECT MODE
( ongo | oFFE | e |

Display Status of Metwork(An

Set P Addres=(G) |

(*) Battery Information(L) |
—onnection status display
Connection status connection place Communication type
& ORLINE PCshlo. = RS-232C |
" OFFLINE F(DXD) {* Ethernet I 9219219241

(*) This function is usable only when the CMU module used is of model LQP525 and its
battery use/non-use selection is set to “battery use” (by setting the BATT.SEL switch at the
front of the module to “0”).

The battery’s remaining life displayed in the [CMU battery information] window is
merely a rough estimate and does not guarantee the backup duration. The battery’s
useful service life is affected by its operating environment (temperature, humidity, etc.).
For this reason, the user is advised to replace the battery periodically.
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(2) One of the [CMU battery information] windows as shown below appears on screen.

<A case when the battery is not connected>

CMU battery information x|

—Standard information at battery exchange time

— The hattery remaindet time
Change |
Battery unconnection

—The last hattery exchange date

Battery unconnection

[Attention]

Infarmation displayed here is a standard to the [ast and no one to
guarantee the backup time. Because the longevity of the hattery changes by
systermn reguirements such as the temperature and humidity, we will
recammend regularly exchanging it. Flease refer to the manual for details.
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<A case when the battery is connected>
When the battery is connected to the CMU module, the [CMU battery information] window
as shown below appears on screen. In this window, you can change the current indications
of the battery’s remaining life and the last date when the battery was replaced.

CMU battery information / |

— Btandard infarmation at battery exchange time / Close |

—The hattery remainder time =
O Change |
1 B760

0 gre0  Hr

? ERECCINER

—The last hattery exchange date

Year Manth Dray Hour Minute
© I 2006 | 3 | 17 | 1 | 25

[Attention]

Infarmation displayed here is a standard to the last and no ane to
guarantee the backup time. Because the longevity of the hattery changes by
system reguirements such as the temperature and hurmidity, we will
recommend regularly exchanging it.Please refer to the manual for details.

where:

(D The battery remainder time:
Is the battery’s remaining life (see Note below). If the battery is not connected to the
CMU module, the string “Battery unconnection” is displayed instead of the remaining life.
If you need to replace the CMU module rather than its battery, be sure to take a note of the
displayed remaining life before replacement. Then, after replacement, enter the noted
remaining life in the “remainder time” input box and click the button @ to
set the entered value in the system. Then, push the CMU module’s BATT.SET switch to
set the cumulative power-outage time retained in the CMU module to 0. This cumulative
power-outage time is the elapsed duration of power outage that has been measured since
the last time the BATT.SET switch was pushed.

(@ Battery remaining-capacity bar indicator:
Indicates the battery’s remaining capacity (hours) in percent (of its service life in hours).
This indicator is not displayed when the battery is not connected to the CMU module.
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@ The last battery exchange date:
Is the last date and time when the battery was replaced. This piece of information is read
out from the CMU module and displayed on screen.
The date and time when the CMU module’s BATT.SET switch is pushed is recorded in
the CMU module’s internal memory as the last battery exchange date. If the last date
and time when the battery was replaced is not recorded in the CMU module’s memory,
the string “The exchange date is not set.” is displayed in the “last battery exchange date”
box.
If you have replaced the CMU module rather than its battery, enter the replacement date in
the input boxes and then click the button @ to update the old replacement
date.

@ Change
The button is used when you are changing the “battery remainder time” and
“last battery exchange date” to your desired values without using the CMU module’s
BATT.SET switch.
The “battery remainder time” (see Note) and “last battery exchange date” are both
recorded in the CMU module. However, if you have replaced only the CMU module
with a new one, this makes it impossible to calculate the battery’s remaining life.
Therefore, the remaining life needs to be set again by operating this button.
Clicking the | Chanée button records changes to the “battery remainder time” and “last
battery exchange date” in the S10V Base System’s operation history (‘S10log.txt’), which
is created in the folder in which the Base System is installed.

<S10log.txt>

2005/09/08 15:00:20 CLOSE Battery remainder time (hours)

\ 4
2005/09/08 15:50:20 REMAIN TIME | 8672/8760

2005/09/08 15:50:20 BATTERY EXCHANGE DATE [ 2005/08/08 10:10]
7'}

Last battery exchange date

Note: The battery remainder time is calculated as follows:
Battery remainder time = battery’s service life (365 [days] x 24 [hours]) - cumulative power-
outage time
The above cumulative power-outage time is one that is retained in the CMU module’s internal
memory. This enables the tool to calculate the battery remainder time and displays the result
on screen.
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6.4.34 Error message listing

(1) The error message listing function first displays the [Select Module] window. In this window,
select the desired entry for which to display error descriptions, and then click the
button. The same result can be obtained by simply double-clicking the desired entry.

select Module X|

ChL - Close
CPULIMK
DMET _
ETHET Wiew
FLMET
HOLC
IRLINK
JHET
JHETINT

ONRIMNG LI

(2) Error descriptions for the selected entry are displayed in an error message list, as shown below.

» [S10%] LPU Error Message List (=] ]

File Edit Bookmark OCptions Help
Eontentsl Index | Back | Prrirt |

LPU Error Message List

0x1101 Processor register compare-check error

0x11 Processaor arithmetic/logical operation check-detected error
Ox11 RAM compare-check detected error

Ox11 ROM compare-check detected error

0x1106 ROM check sum error

0x11058 Ladder program check sum errar

0x1109 Timer diagnosis-detected errar

0x1104 Ladder processor diagnosis-detected error

0x110B Raotary switch setting range violation

0x1201 RAM parity error

0x1202 RAM parity error (ladder processar detected)

01203 Ladder illegal instruction detected

0x1204 Ladder illegal instruction detected (by the ladder processor)
0x1205 Watchdog timer timeout

0x1206 Ladder prograrm watchdog timer timeout

0x1207 Stack overflowed

01208 Ladder program nesting ovetflowed

0:x1209 Protection error

0x1204 User arithmetic/logical function registration address errar
0x120B Rab parity error (detected when an access was made to it from the systerm bus)
0:120C  Avithmetic/logical function address errar

01200 Index specification errar in operational function pararneter
0x1304 llegal instruction detected

0x1306 llegal instruction detected

0x1309 Address error

0x1304 Address errar

0x13%¢ Undefined exception detected

0x14x Optionalmodule memary parity error

0x154% Optionalmodule memary protect error

0x1601 CMU response monitoring timeout

O0x1602 U dawn

0:x2301 LPU battery low

0:x2401 Optionalmoedule startup check-detected error

=
[

jmu}
L)

—
71
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6.4.35 Operation history recording

The operation history recording function keeps a historical record of such operations as causing the
transition of the LPU/CMU from one state to another. Up to 256 such operations can be recorded
in the operation history, and any such operation exceeding the limit will be recorded cyclically in
the history, with the oldest piece of information being overwritten with the new piece.

The updated operation history is automatically saved in a file when you exit the basic tool. The
file used for this purpose is named “10log.txt”and is stored in the same folder as the executable file
of the basic tool.

The following shows the format of the operation history file.

Date Time Operation
T i 10 1

2002/01/01 12:00:00 ONLINE
2002/01/01 12:01:00 LPU RUN
2002/01/01 12:02:00 LPU PROT ON
2002/01/01 12:05:00 LPU STOP

Figure 6-5 Operation History File Format
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B Types of operations recorded
Table 6-10 lists all the types of operations that are recorded in the operation history when they
cause a state transition of the LPU/CMU.

Table 6-10 Types of Operations Recorded

\: Recorded
® Operation types presented in [[S10V] 10BASE] window nr: Not recorded
Button Record Displayed characters representing operation
LPU LPU MODE RUN v LPU RUN
STOP N LPU STOP
PROTECT MODE ON v LPU PROT ON
OFF \ LPU PROT OFF
LADDER MODE NORM N LPU MODE NORM
SIMU v |LPUMODE SIMU
CLEAR ALARM LED v LPU ALARM ERASE
CLEAR USER ERR LED v LPU USER ERR ERASE
CMU PROTECT MODE ON v CMU PROT ON
OFF v CMU PROT OFF
CLEAR ALARM LED N CMU ALARM ERASE
CLEAR USER ERR LED N CMU USER ERR ERASE
Set IP Address nr -
Display Status of PCs nr —
Performance nr -
S10List nr -
Module List nr -
Error Log nr -
Event Register nr -
Remote Reset \ REMOTE RESET
Data Clear \ DATA CLEAR
Memory Dump nr -
MCS nr -
Chang Connection nr —
Set Time nr -
Display Status of Network nr —
Connection ONLINE \ ONLINE
status OFFLINE \ OFFLINE
Close v |CLOSE
® Operation types presented in [Time of day] window
Button Record Displayed characters representing operation
OK v | SET TIME YYYY/MM/DD HH:mm:SS (*1)
Cancel nr -

(*1) YYYY, MM, DD, HH, mm, and SS in the format YYYY/MM/DD HH:mm:SS are the year, month of the year, day of the
month, hours, minutes, and seconds, respectively.

® Operation types recorded at startup and when the connected PCs is changed
Button Record Displayed characters representing operation

— v PCsNo. PPPP Port COM?, IP ADDRESS XX.XX.XX.XX (*2)

(*2) PPPP: PCs number; ?: Port number; XX. XX.XX.XX: IP address.
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(7.1 Overview of the PI/O and RI/O Settings

The LPU and I/O units require the following PI/O and RI/O settings.

Table 7-1

Required PI/O and RI/O Settings

Unit name

Setup item

Description

LPU unit

PI/O-used-or-not
setting

If an I/O module(s) are mounted on the mount base, provide a setting to indicate that PI/O is to
be used, from the tool system. This setting will assign the station number “00” to the LPU
unit.

Partition setting

If all the I/O units
connected in a series by remote I/O cable wiring contain a total of more than 2048 1/O points
With this setting, you can use a

This item can be set from the tool system and is usually set to “FREE.”

in the I/O modules mounted in them, set this item to “FIX”.

total of up to 2048 1/O points for input or output.

® [fthis item is set to “FREE”, each I/O slot on the LPU mount base can be used for both
input and output, and is assigned two sets of I/O numbers in the form XA A A or
YAAA, one for input and one for output. A set of I/O numbers can be selected so that it

will match each mounted I/O module. In addition, installed I/O modules can be easily
replaced with a new one because the slots in which they are mounted can be used for both
input and output.

® [fthis item is set to “FIX”, the left half of the I/O slots provided on the LPU mount base can
be used only for input modules and the right half, only for output modules. A set of [/O
numbers of the form XA A A is assigned to each input slot, and a set of I/O numbers of

the form YA A A, to each output slot.

/O point count
setting

This item can be set from the tool system. Set this item to a count of the number of I/O
points exclusively used for each slot provided on the LPU mount base. If two or more I/O
modules with different I/O point counts are mounted on the same mount base, set this item to

the larger or largest count among the I/O modules’.

Digital output hold
setting

This item can be set from the tool system. Depending on its set value, this item causes each
digital output (DO) module mounted on the LPU mount base to enter a RESET or HOLD state
when an abnormality occurs in the LPU module. If this item is set to “RESET”, the digital
If it is set to “HOLD?”, the value output right
before the occurrence of such an abnormality will be retained.

output will be switched off at such a moment.

1/0 unit

Station number
setting

This item can be set with one of the rotary switches provided on a remote I/O station module.
Set this item to the high-order two digits of the I/O numbers to be assigned to the /O module
mounted in slot 0 on the I/O mount base on which that remote I/O station module is mounted.
In reference to the set value of this item, a set of /O numbers will be automatically assigned to
each mounted I/O module in the remote I/O station unit, according to the partition and I/O
point count settings provided and to the number of slots provided on the mount base. A set of

I/O numbers will also be assigned to any empty slot on the mount base.

Partition setting

This item can be set by wiring to the terminal block of a remote I/O station module. The
effects of setting this item are the same as those of the partition setting for an LPU unit
described above, except that the effects are on the modules mounted on the I/O mount base.

/O point count
setting

Set this
item to a count of the number of I/O points exclusively used for each slot provided on the I/O
If two or more I/0O modules with different I/O point counts are mounted on the
same mount base, set this item to the larger or largest count among the I/O modules’.

This item can be set by wiring to the terminal block of a remote I/O station module.

mount base.

Digital output hold
setting

This item can be set by wiring to the terminal block of a remote I/O station module.
Depending on its set value, this item causes each digital output (DO) module mounted on the
I/O mount base to enter a RESET or HOLD state when an abnormality occurs in the remote
I/O line. If this item is set to “RESET”, the digital output will be switched off at such a
moment. Ifit is set to “HOLD?”, the value output right before the occurrence of such an
abnormality will be retained.
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(7.2 Composition of Assigned 1/0O Numbers and Their Range )

Every I/O number consists of four characters. The function of each of these characters is
illustrated below.

B Composition

Distinction between — — Station number

input and output (00 to 7F)
(X: input; Y: output)

1/O number
(X000 to XFFF or
Y000 to YFFF)

Note: All the numbers 000 through FFF can be used as I/O numbers, but as
station numbers only their high-order two digits (00 to 7F) can be used.

B Range
LPU unit
PS LPU /0 |If an /O module(s) are mounted in the LPU

unit, the station number “00” will be
automatically assigned to the LPU unit and
the /O numbers “000” onwards will be
automatically assigned to those I/O modules.

I/O unit J L 1/0 unit

([ RiO-1 RIO-1 )
ps | st | 1O (line 1) (line 2) Ps | st | WO
(RI/O) —/ — (RI/O)
\ —
I/0 unit 1/O unit
ps | st | WO PS| sT (1O
(RI/O) L/ \ (RI/O)
Up to 12 units per line Up to 12 units per line
Number of I/O slots on Station numbers that can be set
I/0 unit mount base RI/O-1 (Note) RI/O-2 Note: If an I/O module(s) are mounted in the LPU unit, the
P 00 to 3E 40 to 7E station number “00” will be automatically assigned to
the LPU unit. Keeping this in mind, care should be
4 000 3C 4010 7C taken so as not to set any duplicate station numbers for
8 00 to 38 40 to 78 the I/O units connected to RI/O-1 (line 1).
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C7.3 PI/O and RI/O Settings )

This section explains how to set all necessary PI/O- and RI/O-related items for LPU modules and
remote I/O station modules.

B Setting P1/O- and RI/O-related items for LPU module
The PI/O- and RI/O-related items for an LPU module can be set with the tool system. For

information on how to connect the tool system to the LPU unit and start up the system, see
“6 TOOLS.”

By selection from among the tools, initiate the ladder chart system. The [Ladder chart
system] window as shown below appears. To set the PI/O- and RI/O-related items,
choose [Utility] — [PCs edition] — [Change capacity.]

# [ 510¥ ] Ladder chart system 01-00 - 5 mode Ladder1 WIS
Fie(F) Edit(f) Display(y) Buld() RunEditiR) | Ublicy() Window(W) CommentiC) Help(H)
D& BE Y Jb y - Keboad.

Setup envi o
status [Offing ] cor [
Change connectian of PC3()...
S 0;
NeoilND. | Ladder..] Comment =] | T'* e 0)
T — —

MCS(M)...

%Nm WMonitor control status(s)

NOZ
LK
(3 o4
Cings -
j MNOB — LPET(L). Crrl+L
IR EA— ConwertC)
[ moe
Cyroa
[ mioa
IRLGLE]
Cimoc - I
oD -
[InoE - »
CIMOF - s
I p— I
Cintt
Ciniz
INLTE]
Cimta
Cinis
Qe
I TN
Cinte
Ointg
I 7
Cine
Qmic - I =

L —
4

Sy » =i

FDIF).
—  UFET(... a7

- v
| LI_I 100% (1, 1) foo s
[t it it » BB DBB( 0@ £ |—= | -+ F+4 L xm

Errors =0

Change capacity [oFfline [Editng [Connect Type : RS-232C [comt

Ladder System Ares (USE: 000256 FREE: 102142)

FCs (LPU) : Ver 0.0 Rev 0.0

Setup PCs-No(H): ] (MIN-0000 MAX-3398)

Sequence cycle time (Q): |30 us (NIN-1 MAX- 999)

Tatch dog time(w): W us (NIN-50 Mic- 10000}

10 ms timer (TOOO-TOOF) (E) : * No used " Used
Mode of operation at the time of Hooil master (C): & Usual €0 out

~Change number ~hrea si:

Free/Total 0/409600 Byte
Timer (T): B (MAX-512) o

E Ladder program(L): [L0zano Step (409600 Byte)
e e | L) [Use capacity : 1032 Byte)

1/0 comuenc(r): [0 BYSe
- Serup PI/0 User function(E): [0 Byre Set the PI/O- and RI/O-related

o _ :;E: :Z;ﬂm / items through the “Setup P1/O”
e s G and “Setup RI/O” boxes.

g -1
Out module hold(0): (¢ RESET {( HOLD I s (i) 8

& Syme " Async
$lot points(3): 16~
Remote I/0 points(R): | 2048 ~
‘ [0:4 | CANCEL
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B Setting I/O numbers for a remote I/O station module
A set of I/O numbers can be set for a remote I/O station module by operating the rotary switches
provided on the front panel of that module and wiring to the terminal block (TB) provided on the
same front panel.

Remote /O station

module
Terminal block

Rotary switches for (TB)
station number setting )=
ﬂ B1

Terminals for settingE A1lE |ﬁ|lr@I B2
Terminals for 1/O

HITACHI HsG-1000

to FIX/FREE A2 e
Terminals for setting 3B |U||F| B3 point count setting
I@I B4

to HOLD/RESET
L|@|

>

r@ul.
)
Bl

s
Be

7.3.1 PIl/O-used-or-not setting

After you have mounted an I/O module(s) in an LPU unit, open the [Change capacity] window on
the tool system and choose “PI/O (P)”*“Used” or “No used” in the “Setup PI/O” box.

Ladder System Area (USE: 000258 FREE: 102142)
PCs (LPU) : Wer 0.0 Rew 0.0 Choose “PI/O (P)” “Used" or HNO used ”
Setup PCs-Ho(H): [d] (MIN-0000 MAX-9998) V
Sequence cycle time (Qj: [30 sz (MIN-1 MAX- 999)
Watch dog time(w): 2000 g (MIN-50 MAX- 10000)
- : & I d i Used :
10 w3 timer (TODO-TOOF) (E) o use e . PI/O-used-or-not Settlng
Mode of operation at the time of Ncoil master (C): (% Tsual 0 out Setup item N d Used
O use! Se
- Change mumber ~Area size
T B el (e S Station number Not assigned 00
Ladder progrp(L): [l0z400 Step (408600 Byre) ’
ne shotily: [256 (MAX-256) : 1032 Byne) I/0O numbers Not assigned 000 to XXX
0 Byte
p -
Setup BT = = T The largest I/O number “XXX” assigned depends on the
PL/O(E): Tzed (¢ Ho used . . . .
artition an oint count settings given and the number o
rtit; d /O t t sett d th ber of
Partition(d): ¢ FREE (" FIX .
7 5 /O slots provided on the mount base.
Out module hold(0): { RESET { HOLD FACT) s () 5
@ sme  Aome
Flet peintaid): BN Remate I/0 pointa(R): | 2048 ~
0K | CANCEL

When a selection is made between “PI/O (P)” “Used” or “No used,” a station number and 1/O

numbers will be automatically assigned to the LPU unit:

* As the station number, the value “00” is assigned.

* [/O numbers are automatically assigned in the appropriate range that is determined from the
number of slots provided on the mount base, and partition and I/O point count settings given.
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7.3.2 Partition setting (FIX/FREE)

This item is usually set to “FREE”. If all the I/O units connected in a series by a remote I/O cable
wiring contain a total of more than 2048 I/O points in the I/O modules mounted in them, set this
item to “FIX”. With this setting, you can use a total of up to 2048 I/O points for input and a total
of up to 2048 1/O points for output.

@ [f this item is set to “FREE”, each I/O slot on the LPU or I/O mount base can be used for both
input and output, and is assigned two sets of I/O numbers in the form XAAA or YAAA, one
(XA AA) for input and one (YA AA) for output. A set of I/O numbers can be selected so
that it will match each mounted I/O module.

® [f this item is set to “FIX”, the left half of the I/O slots provided on the LPU or I/O mount base
can be used only for input modules and the right half, only for output modules. A set of /O
numbers of the form XA A A is assigned to each input slot, and a set of I/O numbers of the
form YA A/, to each output slot.

B Partition setting for LPU unit
On the tool system, open the [Capacity change] window as shown below. Choose between
“FREE” and “FIX” for the “Partition” in the “Setup PI/O” box.

Ladder System Area (USE: 000258 FREE: 102142)

o Ly TR Choose between “FREE” and
Setup PCo-Ho(H): lﬂ— (HIN-0000 MAX-9993) / “E1X”

Sequence cycle time (Q): lan— ns (MIN-1 MAX- 999) :

AR g e () 6 W ns (MIN-50 MAX- 1000D)

10 ms timer (TODO-TOOF] (E): * No used i Used

Mode of operation at the time of Ncoil master (C): & Usual 0 our

~Change number ~Area size
Free/Toral 0/408600 Byr
Timer (I): 51z (MAX-512)

One shot(l): [256 (MAX-256)

~Setup PI

g function(F): |0 Byte

PI/O(R): " Used & Ho used
: @ FREE ¢ FIX
Partition (&) J——
out module hold{0): { RESET ¢ HOLD PI/0 mode (M) :
* Sync " Asynec

Slot ts(g): 16 x

o perEE ) Remote I/0 poincs(R): | 2048 ~

0K | CANCEL
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B Partition setting for I/O unit
On the terminal block of a remote I/O station module, short-circuit the two terminals FIX (A1)
and COM (A2) or leave them open.

Remote 1/O station
module

Setting to FREE Setting to FIX

(standard)
B FIX FIX
HITACHI Hsc-1000 - (A1) g (A1)
Left open
COM A COM
(A2) (A2)

Terminal block

(TB) —
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B Differences between set values FIX and FREE

Table 7-2 Differences between Set Values FIX and FREE

If no I/O module(s) are mounted in the
LPU unit, X(JO O and YOOI are
X000 and Y000.

Setup item FREE FIX
From X000 To XAAN From X000 From Y000
. From Y000 ToYAAN ) To XAAA ToYAAA
LPU unit | | LPU unit \
| | |
PS | LPU PS | LPU
/\
Input or output modules Input modules and output modules
(mounted in arbitrary slots) (mounted in predetermined slots)
I/O module- 1/O unit 1/O unit \/
mounting slots
ST ST
PS | Rrio) PS [ (ri0)
| | |
From X OO To XOOO From X1 / From YOI
From YOOI OO ToYOOO

To XOOO ToYOOO

If no I/O module(s) are mounted in the
LPU unit, X(JO O and YOOI are
X000 and Y000.

Both the I/O numbers for input:

The I/O numbers for input:

X000 to XAAA  (for LPU unit)
X to XOOO (for /O unit)

X000 to XAAA  (for LPU unit)
XD to XOOO (for /O unit)

are assigned to the left half of the I/O

input modules can be exchanged with
those assigned to mounted output

modules.

I/O'number and the I/O numbers for output: module slots, and the I/O numbers for
assignment .
output:
Y000 to YAAA  (for LPU unit) Y000 to YAAA  (for LPU unit)
YL to YOOO (for I/O unit) YU to YOOO (for /O unit)
are assigned. are assigned to the right half.

* Input or output modules can be * There is a restriction imposed on the
mounted in any of the I/O module use of slots for input modules and
slots. output modules to be mounted.

Characteristics |* The I/O numbers assigned to mounted
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7.3.3 1/0 point count setting

Set I/O point counts for mounted I/O modules or for I/O modules to be mounted as an extension.

If two or more I/O modules with different I/O point counts are mounted or to be mounted on the
same mount base, set this item to the larger or largest count value among the I/O modules’. For
example, if two modules are mounted, one with 16 points and the other with 32 points, then set the
I/O point count to 32. In this case, although as many I/O numbers as the specified 32 points are
assigned to each of the modules, only the starting 16 I/O numbers assigned are used on the 16-point
module, the last 16 I/O numbers assigned being left idle. In contrast, if the I/O point count is set to
16 instead, only as many I/O numbers as the specified 16 points are assigned to the starting 16
points of the 32-point module.

B |/O point count setting for LPU unit
On the tool system, open the [Change capacity] window as shown below. Choose one of the
values 16, 32, 64, and 128 for the “Slot points” in the “Setup PI/O” box.

Ladder System Area (USE: 000258 FREE: 102142
e T AR e ”l'”_ Choose one from among
Setup PCo-No (M) : o] {IIN-0000 MAX-3998)
Sequence cycle time [0): ISD— us (MIN-1 MAX- 393) 16’ 32’ 64’ and 128
Uatch dog time(u): [2000 " ys pemm-so e 10000)
10 ms timer (TOOO-TOOF) (E) : * No used " Used
Mode of operation at the time of Nooil master [(C): (¢ Usual 0 out
Change number hrea si
- Free/Total 0/409600 Byte

Ladder program(L): 02400 Step (409600 Byte)

One shot(U): |256 (MmAx-256) 4
0 Byte
- Serup PI/0 Lrctionipr: 1 syve
PI/O(R): ¢ Used & No used &
Partitionii): @ FREE (" FIX

T setup RI/0
Out module hold(D): (% RESET (~ HOL I s (i) 8
& Symc " hsync

slot ts(3): 16~
o e ) | | Remote I/0 points(R): | 2048 ~
[0:4 I CANCEL
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B |/O point count setting for I/O unit
On the terminal block of a remote I/O station module, short-circuit one of the three pairs of
terminals 32M (B3) and COM (B4), 64M (B2) and COM, 128M (B1) and COM, or leave them
open.

Remote I/O station
module

Setting to 16 Setting to 32 Settingto 64  Setting to 128
(points; standard) (points) (points) (points)

[__] 128M (B1
|C]| 128M (B1) Q|;ij:_ @&
64M (B2) B2) :ﬁ
Left open =
32M (B3) %@
€3] com (B4 ) m- =@ =@ =
Dl it ! [l com e4) c M (B4)

@

I[@I
IC-B]I
|_||u]|
@~

=l

|®
N
&

[EE
@

e
|@J||—'

=
/]
Fag
Bl

7=
@l
&

9
©

Terminal block
(TB)

B |/O point counts and I/O numbers

® The starting two digits of each I/O number, as well as the range of I/O numbers assigned, are
determined from the following settings:
Starting two digits: Determined from the station number setting provided.
Range: Automatically assigned according to the number of I/O slots provided on the mount
base, and I/O point count and partition settings provided.

® [/O numbers are assigned to all the slots provided, regardless of whether any slot among them
is empty. These assigned I/O numbers will not change even if an additional module is
mounted in an empty slot or an occupied slot is made empty by removing the mounted module
from it.

® The I/O number assigned to each input or output point is determined from the partition setting
(FREE or FIX) provided and has the following value:
With FREE: Both I/O numbers for input (XA A /) and I/O numbers for output
(YA AA) are assigned, so that an appropriate set of I/O numbers
XAAN or YA A) matching the I/O module mounted can be selected
from among the sets (see Table 7-3).

With FIX: Since the 1/O slots provided are divided into two groups, one for input modules
and the other for output modules, an appropriate set of /O numbers matching
each slot for input or output (XAAA for input or YAA A for output) is
assigned to the module mounted in that slot (see Table 7-4).
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Table 7-3 1/0 Number Assignment and 1/0O Point Usage When the Starting I/O Number is
000 and the Partition Setting Provided is FREE
I/O unit LPU unit or I/O unit
Slot 2 slots 4 slots 8 slots
I int I int I int
number| |1/O number /O points I/O number /O points I/O number /O points
< used used used
\——> 0 1 0 1 2 3 0 1 2 3 4 5 6 7
=]~ ) R R B IR I I e I e e
16 g3 32 point Sl E[1E] | 64 point SIS Sl 2] EIEIS] | 128 voint
points| | 2| 2 pomts o)l 2|l 2f| 2 pomts 1 1ol eff 2|l 2| 2| 2| 2f| 2 points
[} (=] [} (=] [} [} [} [e=) S S S [} S =]
=) — (=3 — [a\] o (=3 — N [sa) < e} \O [
[} (e [} (e [} [} [} [} (e] (e (e [} (e (e
0 1 0 1 2 3 0 1 2 3 4 5 6 7
e I 3 B =1 =1 =1 1 =4 =
< |points| | 2|[ 2| | O*Poms | =2 2] | | 2P| (=] 2| =] 2| 2]l 2l 2| 2] |0 PO
% (=) S (=) S (=} (e} [} (=} (=] S o (=] S S
) 3|8 SIS SHIEEEHEEEIE
g M) — I | BN | S ) — I | SN | SN ) SE— ) SS— S— ) S— ) —
]
o
h= 0 1 0 1 2 3 0 1 2 3 4 5 6 7
o
Q | ] e | e ] ]| = S RS A RS
= |boints g E 128 points g E z E 256 points g g E E 2|2l 5|l = 512 points
(=} (=] (=} S o = [} (=} o S (] (=} o S
g2 SIS E]IE SNBSS B E S
0 1 0 1 2 3 0 1 2 4 5 6 7
]| = = e | A= S IR R I R L I RS R s
128 NS : SIS = : slE[=I=ENSIS] S]] = :
points 2l 3 256 points = e 512 points = | Y 1024 points
ol o olloll Kl o Sllolleolleolleollell2llo
S|l Sl 2] SllellSlle||S]|l 2|l 2]] >
[} (e} [} (e} — [} o — — N [q\] on on

Note: Although both a set of I/O numbers for input (XA A A) and a set of I/O numbers for output (YA AA) are

assigned to the module mounted in each slot, the letters “X” and “Y” are omitted from each I/O number shown
above and only the number AA A is shown.
number in the range X000 to X00F or Y000 to YOOF.

For example, a number in the range 000 to O0F stands for an I/O
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I/O Number Assignment and 1/0O Point Usage When the Starting I/0O Number is

000 and the Partition Setting Provided is FIX

Table 7-4

2 2 2 2 2
5 = = = g
89 2 2 2 =
3 o) N S S
Q N S = S
| d€0A010€0A | | en| dLOA©1090A || e[ 40K 010D0A || | dATAO108IX |
[ 420K 01020A || «[ 4S0A 01 0v0A | | | G0A ©1080A || [ dLIA01001A |
2]
S| —[d0ao0108 || —[ 480490204 || —[ 4L0A91050A || —[ 4404 01080A |
o m o[ d00A 01000& || o[ 410400004 || o[ d€0a 010004 || o[ 4L0A 010004 |
= s ----------=-"=-"=-"=-"-""-"-"="-"="-"--“--“- -+ -+ A e e e e e s - m - —— = = = — ]
nmu S | ~[3s0x 080X || «[ 420X 01090X | | en[ 440X 03000X | | e[ 41X 0108IX |
= = ~f 470X 01020X || «f 450X 0 040X || | 490X 080X | | [ dL1X01001X |
.m —| droxor010x || —[ deoxo10z0X || —| dL0x 01 0p0X || —[ dd0X 01080X |
2 o[ d00x01000x || o d10x 000X || o d€0x 0 000X || <[ 4L0x 01000X |
5 e 2 2 2 8
Eo & g g g
g3 2 2 2 2
e} S Aﬁ_.r 0 O (9]
= O N v —
- — N gl
n
| | ~[Camoaovoroa ]| ~[Cacoxorozoa || ~[ dcoxorovox || ~[ 410X 010804 |
< m o[ 400X 01000& || o d10X01000A || o d€0&X01000A || <[ 4L0X 01000& |
3 S eenppepepepnpnll Eopepepepmpupepepepnpupull MONpepspepnppepepepupupeputll MNpepepupppepepnpppepatl
S | ~[[Aroxerotox ]| —[agoxorozox | | ~[ dLoX 0 0r0X | | —~[ 440X 07 080X |
= | o[ d00x1000x || <[ d10x01000X || o[ dc0x 1000x || o[ 420X 97 000X |
4] @ 2] z Z
g & & A 5
89 2 2 & &
£lel@ 7 & g s 4
5|9
N —
Q| m —| d00A 01000 | | —| 410X 010004 || —[ 4€0A01000& || —[ dL0A 01000& |
S |- T T T
5 ﬂ_ 400X 01 000X || o[ d10x 000X || o deox01000X || o[ 40X 01000X |
@ % © ..m o ..m < ..m Q ..m
m oV ~ 0 ™ 5 © o5 -~ O
%) e Q Q Q Q
2 Bumas unoo juiod Q|

Each dashed line above indicates the boundary between input and output established by the partition setting provided.

The I/0O numbers listed for each I/O point count setting are divided into two groups, those (preceded by X) assigned to
the input modules mounted in the first half of the slots and those (preceded by Y) assigned to the output modules

mounted in the last half.
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B |/O module-mounting slots

Setting to FREE

Setting to FIX

8-slot mount base

LPU
or

PS | st1

(RI/O)

Input or output module

2-slot mount base

(of those mounted in a
total of 8 slots)

4-slot mount base

LPU
Ps | X

Ps ST
(RI/O)

ST
(RI/O)

Input or output module
(of those mounted in a
total of 2 slots)

Input or output module
(of those mounted in a
total of 4 slots)

-slot mount base

LPU
or

PS | st

(RIO)

Input module Output module

(of those mounted in
the left-half 4 slots)

2-slot mount base

PS

(of those mounted in
the right-half 4 slots)

4-slot mount base

LPU
PS or

ST
(RI/O) ST
(RI/O)

|

Input module

(mounted in the
left single slot)

Output module  Input module (of
(mounted in the those mounted in
right single slot)  the left-half 2 slots)

Output module (of
those mounted in the
right-half 2 slots)

7.3.4 Digital output hold setting

Depending on its set value, this item causes the digital output
(DO) modules mounted in the LPU unit and its connected

I/O unit(s) to enter a RESET or HOLD state when an

abnormality, such as a ladder operation unable to proceed,
occurs in the LPU module, or when an abnormality, such as
a remote I/O line disconnection, occurs in the I/O units.

this item is set to “RESET”, the digital output will be

switched off at such a moment.

If it is set to “HOLD”, the

value output right before the occurrence of such an

abnormality will be retained.

Period during which
an abnormality lasts

Output in
RESET state Off
I

|
If Output in :

HOLD state | Retained
Abnormality Normal
occurred recovery

Note: The digital output hold setting has effect only on digital output (DO) modules; it has no effect
on analog output (AO) modules, which always perform output hold operations when such an

abnormality occurs.
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B Digital output hold setting for LPU unit

On the tool system, open the [Change capacity] window as shown below. Choose between
“RESET” and “HOLD” for the “Out module hold” in the “Setup PI/O” box.

Change capacity [ x]

Ladder System Area (USE: 000256 FREE: 102142)

PCs (LPU) : Wer 0.0 Rew 0.0

Setup PCo-No(l): ol (MIN-0000 MAX-3998)

Sequence cycle time (Q): |30 ns (MIN-1 MAX- 999}

Watch dog time (uw): 2000 Lo (MIH-50 MAX- 10000)

10 ms timer (TODO-TOOF] (E): * No used i Used
Mode of operation at the time of Neoil master (C): & Usual 0 our

—

~hArea size
Free/Total 0/409600 Byte

~Change number

Timer (I): 51z (MAX-512)

One shot(l): [256 (MAX-256)

Ladder program(L): [l0ga00 Step

1032 Byre|

IU— Byre

(Use capacity :

I/0 coument(I)}

~Setup PI

(409600 Byte)

User £ F): |0 B
PI/O(P): £ Used & No used o
: @ FREE ¢ FIX
Partition() 7(1:111
out module holdil): ¢ RESET (" HOLD |/ FI/0 mode(H):
* Sync " Asynec

= o

$lot points(g):

Remote I/0 poincs(R): | 2048 ~

=1

CANCEL

B Digital output hold setting for 1/0O unit

Choose between “RESET”
and “HOLD”

On the terminal block of a remote I/O station module, short-circuit the two terminals HOLD (A3)

and COM (A2) or leave them open.

Remote 1/O station
module

HITACHI Hsc-1000

Setting to RESET

(standard)

COM
(A2) o
Left open

HOLD
rod
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7.3.5 Station number setting

The station number of an I/O unit can be defined by setting the high-order two digits of the first /O
number to be assigned to that I/O unit, by operating the rotary switches provided on the remote 1/O
station module mounted in that I/O unit. When you are setting a station number, observe the
following rules:

* Do not set any duplicate station number. If an I/O module(s) are mounted in the LPU unit, and a
“PI/O-used-or-not” setting is provided as explained earlier, then the start station number “00” is
automatically assigned to the LPU unit. In this case, as the I/O numbers to be assigned to the
LPU unit, the numbers “000” onwards are assigned to the modules mounted in the four or eight
slots. None of these I/O numbers should be used for any connected I/O unit. If more than one
I/O unit is connected to the LPU unit, none of the I/O numbers to be assigned to the I/O units
should be duplicated between those I/O units.

+ Station numbers may be assigned in any order to the I/O units connected to the LPU unit; they
need not be assigned in the order in which they are connected by cable wiring.

* For the I/O units connected in a series to the LPU unit via RI/O-1 (line 1), set station numbers in
the range 00 to 3E for the 2-slot mount base, 00 to 3C for the 4-slot mount base, or 00 to 38 for the
8-slot mount base. For the I/O units connected in a series to the LPU unit via RI/O-2 (line 2), set
station numbers in the range 40 to 7E for the 2-slot mount base, 40 to 7C for the 4-slot mount
base, or 40 to 78 for the 8-slot mount base.

Remote 1/O station
module

o X OO0
number
ST.NO U: High-order start digit Y |:| |:| |:|

HITACHI fisc.1000 - L: High-order second digit
> U L
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Table 7-5 Station Number Settings

, ST.NO setting | Starting I/0
Line U 1 No. assigned Remarks

0 0 000

0 1 010

0 2 020

{ { {

3 8 380 The last starting-I/O-number
that can be assigned to enable
use of all the slots provided on

RV/O-1 the 8-slot mount base.

(Note) 3 C 3C0 The last starting-1/O-number
that can be assigned to enable
use of all the slots provided on
the 4-slot mount base.

3 E 3E0 The last starting-1/O-number
that can be assigned to enable
use of all the slots provided on
the 2-slot mount base.

4 0 400

4 1 410

4 2 420

{ { {

7 8 780 The last starting-I/O-number
that can be assigned to enable
use of all the slots provided on

RI/O-2 the 8-slot mount base.

7 C 7C0O The last starting-I/O-number
that can be assigned to enable
use of all the slots provided on
the 4-slot mount base.

7 E 7E0Q The last starting-1/O-number
that can be assigned to enable
use of all the slots provided on
the 2-slot mount base.

Note: If an I/O module(s) are mounted in the LPU unit, the I/O numbers “000”
onwards are automatically assigned to the LPU unit. In such a case, care
should be taken so as not to assign any I/O numbers identical to the
automatically assigned I/O numbers to the connected I/O unit(s). For
example, if the LPU unit is provided with eight slots, 128 points, and the
set value FREE, then it is assigned the I/O numbers 000 through 3FF, in
which case no I/O units can be connected to RI/O-1 (line 1).

7-16



7 SETTINGS
|

B Example of an I/O-numbers setup

In the example shown below, one LPU unit and four I/O units located at distributed sites are

assigned station numbers and I/O numbers.

Note: In a network as shown, a communication timeout would occur with every non-assigned 1/0
number in the range OEO to 3FF or 460 to 7FF. The remote I/O feature tries to perform
data transfers with stations, regardless whether the station is hooked up to the line used
and, if no response is returned from an existing I/O number, generates a timeout.
Information on these timeouts is stored in the trace area, provided that no timeout
communication is made to the S-register. Such a timeout communication is made only
when three successive attempts to transfer data with the same assigned I/O number have
been timed out.

LPU unit
(4 slots, 16 points, FREE)

Station number

PS| LPU |O ]| 1|23 “00”
1/0 numbers
\— (XorY)
030 to O3F
RI/O-1 — 020 to 02F
(line 1) —————— 010 to O1F
Station number 000 to 00F
04 RI/O-2
(line 2)
1/0 unit 1/0O unit
(2 slots, 16 points, FREE) (2 slots, 16 points, FREE)
I Station number
ps | ST o] 1 ps | ST o] 1 40"
(RI/O) =N\ (RI/O)
| |
040 to 04F J 400 to 40F J
050 to 05F 410 to 41F Station number
“go
1/0 unit 1/0 unit
(4 slots, 32 points, FREE) (8 slots, 16 points, FIX)
ST — ST
PS (RI/O) 0l1]|]2] 3 PS (RI/O) 0l 1]2
I— 0CO to ODF X420 to X42F J
Station number 0AO0 to OBF X430 to X43F
“06” —— 080 to 09F X440 to X44F
060 to O7F X450 to X45F
Y420 to Y42F
Y430 to Y43F
Y440 to Y44F
Y450 to Y45F
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7.3.6 Remote I/O point count setting

The remote 1/O feature can handle up to 2048 data points for input and up to 2048 data points for
output. However, if the number of data points actually used for input or output is much smaller
than 2048, scanning of all the 2048 points every time a communication is to be made would make
the required communication time unnecessarily long. In addition, since any non-assigned I/O
numbers causing a timeout require additional time for detecting the timeout, the total
communication time would become much longer. To alleviate this disadvantage, the remote I/O
capabilities of the LPU module allow you to specify the number of required remote I/O points by
selecting a closest possible number from among the preset values. With this feature, you can
reduce the otherwise unnecessarily long communication time required to a minimum and thereby
improve the overall operational efficiency.

B Remote /O point count setting
On the tool system, open the [Change capacity] window as shown below. Choose one of the
values 64, 128, 256, 512, 1024, and 2048 for the “Remote I/O points” in the “Setup RI/O” box.

Change capacity
Ladder System Area (USE: 000256 FREE: 102142)

PCs (LPU) : Ver 0.0 Rev 0.0

Setup PCz-No(H): o] (MIN-0000 MAX-8998)
Sequence cycle time (Q): |30 no (MIN-1 MAX- 998)
Tatch dog time(g): 2000 | o jmrm-so wae- 10000)

10 ms timer (TODO-TOOF) (E): @ Ho used  ( Used

Mode of operation at the time of Ncoil master (C):  Usual €0 out

~Change numher ~hrea si:
Free/Total 0/409500 Byte

Ladder program(L): [l0z400 Step (409600 Byte)
e —— Choose one from among 64,
128, 256, 512, 1024, and 2048.

Timer (Tj: 51z (MAX-512)

One shot(U): [256 (MAX-256)

[#etup P10 User function(E): |0 Byte
PI/0(R): C Used & No used
iri 8 ¢ FREE (" FIX
Partition(i) ———
Out module hold(D): (¢ RESET ¢ HOLD PL/0 mode(H):
& syne ¢ Async
S1ot points(s): 15 r
Remate 170 points(E): | 2045 <]
=

Note: When a set of I/O units connected in a series is also wired to RI/O-2 (line 2), be sure to
select the value 2048. In this case, the set value in the range 64 to 1024 has effect only on
RI/O-1 (line 1).
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Table 7-6 Estimates of the Communication Time Required for One Complete Scan

Remote 1/0 Communication time
. . Remarks
point count estimate
64 0.8 ms
128 1.5 ms
256 2.8 ms It is assumed that no communication
512 5.5 ms timeout occurs.
1024 11 ms
2048 22 ms
Communication This estimate is a value that is added
mu + 0.085 ms to the required communication time
timeout .. .
. (+ 85 us) whenever a communication timeout
(per 16 points) :
occurs per 16 points.

Note: In the synchronous mode of operation synchronizing with ladder processing, the
communication time required is the same as above, but the time required for one
complete scan depends on the execution time required for the ladder.

7.3.7 Mode setting (Sync/Async)

As one of its remote I/O capabilities, the LPU module can synchronize remote I/O operations with
ladder processing.

With the conventional S10/2a and S10mini product models, remote I/O operations are performed
asynchronously with ladder processing. With the SIOV product model, such I/O operations can be
made to wait for the completion of ladder processing.

In the synchronous mode of operation, input values do not change during one sequence cycle of
ladder processing, so the ladder processing will become stable. In addition, since remote 1/O
operations in this mode are intended to transfer data to or from a temporary buffer outside the PI/O
memory being used for ladder processing, no contention occurs between requests for securing
memory, thus enabling high-speed ladder processing.
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B Operation in asynchronous mode

|< One sequence cycle >
Ladder processing | | | —_
p g|$uwuuu¢$¢ G PP LT 2"
PI/O memory Contention occurred!

[ >

Input operations using the same I/O number may obtain a different input value,
depending on their locations in the ladder chart.

One cycle

B Operation in synchronous mode

- One sequence cycle >
Ladder processing | ] =
AR AR L ANE L R 2 T2 3 MTetvettvveety,
PI/O memory | | |
' uﬁCop!y operation made to wait for completion uﬁ
Temporary buffer of trie ladder processing
|
Remote 1/O operation Transfer o TTTT=
operation |< D‘
suspended One cycle
Input operations using the same 1/O number always Note: In the synchronous mode of operation, the duration of one sequence cycle
obtain the same input value. cannot be made shorter than that of one cycle of remote 1/O operation.

B Mode setting
On the tool system, open the [Change capacity] window as shown below. Choose between
“Sync” and “Async” for the “PI/O mode” in the “Setup RI/O” box.

Change capacity
Ladder System Area (USE: 000256  FREE: 102142)
PCs (LPU) : Ver 0.0 Rev 0.0
Setup PCa-Na(H): ] (NIN-0000 MAX-3938)
Sequence cycle time (Q): |30 ns (EIN-1 HAX- 993)
Watch dog time(m): 2000 | uo (mIN-50 MAX- 10000)
10 ws timer (TOOO-TOOF) (E): @ o used (" Used
Mode of operation at the time of Neoil master (C):  Usual €0 out
~Change mumber hrea sil
Free/Total 0/409500 Byte
Timer (T): 512 (MAX-512)
Ladder program(L): [l0z400 Step (409600 Byte)
o el e | Ead (B2 (Use capacity : 1032 Byte) « »
- —— Choose between “Sync” and
I/0 comment(I}: [0 £
“ »”
- Async
Fetup P10 User function(E): |0 Byte
PI/0(R): C Used No used
ird 8 ¥ FREE (" FIX
Partitionid) E———
Out module hold(D): (¢ RESET ¢ HOLD PL/0 mode(H):
& syne ¢ Async
510t points(3): 15 -
F tE Remote 10 pointsiR): | 2048 ~
=
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(7.4 Analog Module and Pulse Counter Module Setting )

When you use an analog module by MODE?2 setting or a pulse counter module, set it by using the
Ladder chart system tools. When you use an analog module by MODEI setting, do not set it.

B Setting method

For this setting, use the Ladder chart system tools. For connecting and starting tools, see “6

TOOLS.”

When you start the Ladder chart system tools, the following window appears. Select [Utility] —

[PCs edition] — [Analog counter]

Note: If you execute the above operation in the offline mode, settings are written into the area
related to the ladder program in the personal computer. If you execute it in the online
mode, settings are written into the PCs.

# [ 510¥ ] Ladder chart system 01-01 - [S mode Ladder1:N00O] M= E3
S, File(E) Edi(E) Display(i) Buld(B) RunEdit(R) | Ukiiey(U) Window(W) Comment(C) Help(H) N

D@ H| % BB X |33 7 ¢ Keboad.. = E

Setup environmentiy). ..
Status IOfﬂine vlCommunicationlAll Sear
Change connection of PCs(M)... | | | | | | I
6 7 8 9 18 1 12

Neoilo. | Ladder...| C_4] i CEErEEmay e =

i — .. mcsi.. Chrl+G

%Nm ----- 1 |- Monitor control skatus(S) 4 (><><><><><><><

NOZ PC n(E) oo

i p—

Cimog - UFETLY. . Chrl+U

Cymos 2

Cymos LPET({L}... Chrl+L

j MOY - Convert{C)

o] J—

IR f— 3

i p—

] = —

1o —

IR p—— 4

o] Spp—

o] —

Cym1n

IR — 5 -

_'1 RI17 T _ILI 4 | | »

[l

5 [ 1o (1,10 oo
HtH M 280388 0@ + | — | - F+4 -4 |m
Errors =0

Analog counter |0fFlire [Editing |Connect Type : Ethernet |158.212.104.2 i
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The [Analog counter] window appears. Click No. that you want to set, then click the

button.
Mo. | Data area | Module | Type | Address | Close |
47 Ewid00-430
2 EWi420-4B0
3 EWi500-530
4 Evy580-5B80 Deletefl) |
4 EWiB00-630
G EWB30-680
7 EWiTO0-730
2 Evi720-7B0
9 EWiB00-230
10 EVWB20-8B0
11 EWi300-330
12 EWW320-3B0
13 EWiAD0-A30
14 EWiAS0-ABO
15 EvWB00-B30
16 EvWB30-BBO
17 EWCO0-C30
18 EWiC80-CBO
14 EviDon-D30
20 EviD30-DB0
21 EVWEDD-E30
22 EWWESBO-EBD
23 EWiFO0-F30
24 EWF30-FBO

When the [Setup] window appears, enter a module name and address.

Select a module name in the displayed module type table.

Specify the address related to the corresponding external input/output (X, Y) of each module as
shown below.

Address Corresponding external input/output
00 X000 to X00F Y000 to YOOF
01 X010 to X01F Y010 to YOIF
02 X020 to X02F " Y020 to YO2F
{ {
7F X7F0 to X7FF /" Y7F0 to Y7FF

Module namedhd: |PAF320 £l j
Address(a); IDE Cancel |
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(8.1 Overview of the General Operation )

The S10V product can be operated by performing the general procedure flowcharted below. A
user program (ladder program) needs to be loaded into memory only when the power to the
programmable controller is initially switched on. Once it is loaded in, it is backed up in flash
memory for subsequent operations. For more information, refer to the “SOFTWARE MANUAL
OPERATON S10V LADDER CHART For Windows® (manual number SVE-3-131).”

Turn on the power.

Initially turned on? Or the \No
program altered?

|Yes

Load in the ladder program.

<

Run the program.

Figure 8-1 Timing of Loading in of a Ladder Program

Note 1: The LPU module cannot run any of HI-FLOW processes, application tasks (C-mode), and
P-coils in a ladder chart on its own. Running these items requires an optional CMU
module. For information on how to operate the CMU module, refer to the “USER’S
MANUAL OPTION CMU (LQP520/525/527, LQZ500) (manual number SVE-1-110)" or
“USER’S MANUAL OPTION CMU (LQP526-Z, LQZ500-Z) (manual number
SVE-1-145).”

Note 2: Application tasks (C-mode) will not stop their execution even when the LADDER switch of
the LPU module is in STOP position.
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C8.2 Operating the S10V Product )

8.2.1 Operations after power is switched on

After the power to the S10V product has been switched on, specify a mode of operation in which
the LPU module is to run by operating the tool system (basic tool). To accomplish this, initiate the
tool when the LPU module is in a STOP state (i.e., the ladder is not running), provide all necessary
settings, and then run the ladder. The table below lists all possible modes of operation in which a
ladder program executes after the power to the S10V product has been switched on.

Table 8-1 All Possible Modes of Operation After Power is Tuned On and Indications on the
Related Indicator Lights

Settings provided for LPU module Display of the
ti f the | -
Opera o adder LPU LADDER | PROTECT indicators
prog LADDER MODE MODE MODE RUN | sSiMU | PROT
Preparation for loading in STOP/RUN | STOP | NORM/SIMU OFF O o/—Zc:D:— O
Stopped (STOP) STOP/RUN | STOP | NORM/SIMU | OFF/ON O |0,%0q0. -
Running (RUN) RUN RUN NORM OFF/ON —j<:>:— o |O /—I<:>Z-
Simulating (SIMU) RUN RUN _| SIMU | OFFON | ¢ | 0¢ |0 “ot
’ \I/ B ! e . .
Set by switch Set by tool A Litup O Extinguished
(basic tool)
Indicators:
RUN
/ PROT
// SIMU Switch:

LADDER
A e (RUN/STOP) Basic-tool window

M
simu @, Va‘
ALY ® ),
USER @ RESET ==k
s10v ERR @ ON @®) OFF LFLI MODE Display Status of PCs(1)
HITACHI LN ) | [—"

PROTECT MODE StoListe)
NG | OFFD)
Macle List(4) | Qose |

LADDER MODE
Error Log(s) Help
MNORM(M) SIMUD —
Event Register(g)
CLEAR ALARM LED(A) Remate Reset(?)

CLEAR LISER ERR LED(U) Det Clear(®) |

-1 [S10¥] 510BASE i |

Connection status

| ONLIED)

OFFLINE(F)

LPU MODE
(RUN/STOP) Eoisﬁl MCS(D
PROTECT MODE sonwmise | |
( O N/O F F ) ot P Aresa® Display Status of NetworkiAD
LADDER MODE
(NORM/SIMU) e

" OFFLINE

e

p
& ONLINE PCshia. Re2c [ —
F(Dxﬂ] @ Bthernet fi921921921

Figure 8-2 Mode Setting Switch and Indicators

For information on how to connect the tool system to the LPU module and how to start it up, see
“6 TOOLS.”
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8.2.2 Placing in STOP mode

B Method of placing
Set the LADDER switch provided on the front panel of the LPU module in STOP position, or set
the “LPU MODE” to STOP in the tool. The LPU module can also be placed in STOP mode by
applying a 100 VAC/VDC between the STOP (A2) and COM (A3) terminals on the terminal
block. For details, see “5.5.2 Wiring for the RI/O STOP and LPU STOP/RUN signals.”

B Condition of LPU
* The user program (ladder program) currently running is stopped (on completion of the
sequence cycle).
* The contents of PI/O memory reflect the operational condition that was prevailing before the
stoppage.
* The remote I/O capabilities start their operation.
Note: The application task (C-mode) running on the CMU module will not stop.

® Stopping by LADDER switch setting

LQP510 0 LADDER LPU
B RUN @®) STOP LADDER switch
TIM (set this in STOP position)

SIMU @ 7~ N\
ALARM @ \— )

USER ® RESET
S10V ERR @ o OYelaz

HITACHI

Upper portion of the LPU module’s front panel

® Stopping by “LPU MODE” setting provided by the tool

7] [510Y] 510BASE B X
CLPU
UFUIYERE Display Status of PCs(1)

RUNE) | sToPtS)
Performance(2) |
PROTECT MODE

ON() OFF(R)

LADDER MODE
Error Log(5) Help
MORM SIMUD —
Event Register(g
CLEAR ALARM LED(&) Remote Reset(D)

CLEAR USER ERR LED(L) Dot Clearigy |
[ Memory Durmp(3)
oo | oFFe MCS(M)
Changs Connction(E)
CLEAR ALARM LED(®)
Set Time(T)
CLEAR USER ERR LED(Y)
Display Status of Network(A)
Set P Address(Q)
Bittery Information(Ly
~Connection status display
(set this to STOP) —
(I Peshio. CRs-2320
F[nxn)  Ethernet Faz 1921921

Connection status

OFFLINECE)

Module List(4) | Close. |

S10List(3)

" OFFLINE

Figure 8-3 Placing in STOP Mode
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8.2.3 Placing in RUN (ladder program execution) mode
B Method of placing
(1) Set the “LADDER MODE” to NORM in the tool.

(2) Setthe LADDER switch provided on the front panel of the LPU module in RUN position.
Then, if the “LPU MODE” has been set to STOP, set it to RUN (this cannot be
accomplished if the LADDER switch is in STOP position). It should be noticed that the
STOP (A2) and COM (A3) terminals of the terminal block should be open (i.e., no 100
VAC/VDC is being applied to them) at that time. For details, see “5.5.2 Wiring for the
RI/O STOP and LPU STOP/RUN signals.”

B Condition of LPU
* The user program (ladder program) is executed and the RUN indicator light is lit up.
* The remote 1/O capabilities start their operation.
Note: The application task (C-mode) in a stopped state on the CMU module will not start to run.

® Running by LADDER switch setting s =
’rLPRun:i:ED)E Tp@‘ Display Status of PCs(1)

Performance(2) | OFFLINE(EY
PROTECT MODE S10LED)
ongYy | OFFD)
hiaclle List(d) | Close |

RUN indicator 3O (it

Ertor Lop(s) Hel
LQP51 0] LADDER LPU ’VMIM Evert Register(§) :
() . Error Message List
Pig? ° RUN (@D sTOP LADDER switch CLEAR: ALARM LED(A) ————
SIMU ® 1M (set this in RUN position) EEREEITRIED saackee |
ALARM O 70::0TECT MODE 4|Memmv BUGED
USER ® TN OFF(E) MCS(
SOy ERR@® ON @®) OFF | e
H ITAC H I CLEAR USER ERR LED(Y) &I
Display Status of Network(A)
Set IP Address()
Battery Information(L)
Upper part of LPU module’s front panel
Connection status lace o8
LADD E R MODE GEOnE PCsMo. ’ crsc [
(Set this to NORM) © OFFLINE fpro-o) @ Ethernet fig2:192.192.1
H * ” H H
® Running by “LPU MODE” setting provided by the tool T B
‘Connection status
RUN indicator 5Oz (it) [EoEEs paromaee || e
- PROTECT MODE S10List3)
oo e | T e | e |
LPU —
i o
LQP510 O LADDER { o || own || ———""

LPU MODE o Display Status of Network(As
Upper part of LPU module’s front panel (set this to RUN ——

status display
|

PROT ® @ e || e
SIMU @ [~ N\ CLEAR USER ERR LED() — |
ALARM O LJ 7CEA\RJOTECT MODE 4‘Memmv e
s1v i . o | |/ e |
ERR® ON @®) OFF o gy [ | et
Set Time(T)
H ITAC H I CLEAR USER ERR LED(Y)

LADDER MODE { “ } w { —_—
(Set this to NORM) & OFFLNE o) =

Figure 8-4 Placing in RUN Mode
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8.2.4 Placing in SIMU (ladder program simulation) mode

B Method of placing

(1) Set the “LADDER MODE” to SIMU in the tool.

(2) Set the LADDER switch provided on the front panel of the LPU module in RUN position.
Then, if the “LPU MODE” has been set to STOP, set it to RUN (this cannot be
accomplished if the LADDER switch is in STOP position). It should be noticed that the
STOP (A2) and COM (A3) terminals of the terminal block should be open (i.e., no 100
VAC/VDC is being applied to them) at that time. For details, see “5.5.2 Wiring for the
RI/O STOP and LPU STOP/RUN signals.”

B Condition of LPU
* The user program (ladder program) is executed in the condition that the PI/O memory updating
by RI/O operations is stopped.
» The RUN and SIMU indicator lights are lit up.
* The remote 1/O capabilities stop their operation.
Note: The application task (C-mode) running on the CMU module will not be affected at all.

® Simulating by LADDER switch setting R M

ey Cannection status
P

LPU MCDE Display Status of PCS(1)
’7 RUNR) | STOR(S) - .

H H S H Perfarmance(2) |
RUN indicator ;Q: (|It) oroTEo oD — OFFLINE(E)

SIMU indicator SO- (iit) Y e NP

7N

Error Lous) Help
LQP510 LADDER LPU MOW | e |

G RUN @I sTOP LADDER switch om0 | e
. . e CLEAR USER ERR LED(U) ' Cleart
L (set this in RUN position) Sonsm ]| wwows |

SIMU @ oMU Memory Dump@)
PROTECT MODE
o | oFF® MCS ()
USER @ Change Connection(E)
S 1 OV ERR . ON (.) OF F CLEAR ALARM LED(E)

Set Time(T)
CLEAR USER ERR LED(Y)
H I I AC H I Display Status of Network(A)
SetIP Address(@)

Battery Information(L)
Upper part of LPU module’s front panel
LAD D E R M O D E P: ONLINE w PCsho —‘ F RS-232C |—
(set this to SIMU) e

ALARM @

® Simulating by “LPU MODE” setting provided by the tool -

[510¥] 510BASE i x|

Cannection status

LPU
LPLMIGDE Display Status of PCs(1)
1 i j
RUN indicator ':(.):' (lit) | (A' 0 eI | s
PROTECT MODE S10LED)
SIMU indicator (Y- (lit oo oo | T T e |
> LADDER MODE . Error Los)
LQP510 LADDER LPU o |_owa | -
Event Register(® rror Message Li
RO : RUN (@I sTOP CLEAR ALARM LED(Y) Remote Resel(?) e
PSTI\?EJ— O T/IM GLEAR USER ERR LED() T |
7\
ALARM @ \_ J 70::0TECT MODE Menary Dune(e)
USER @ RESET GO OFF(E) MCS(
S L OV ERR ® ON @®) OFF CLEAR ALARM LED(E) m‘
H ITAC H I CLEAR USER ERR LED(Y) &I
L P U M O D E o Display Status of Network(As
. Battery Information(L)
Upper part of LPU module’s front panel  (Set this to RUN) e
Connection status place o8
LADDER MODE { } H ——
H F xt @ gtnermet fis2182.1921
(set this to SIMU) o -

Figure 8-5 Placing in SIMU Mode
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8.2.5 Placing in RESET mode

There are two types of reset mode available: the ordinary reset mode and the optical-power
measurement reset mode. The ordinary reset mode is used for resetting the LPU unit, while the
optical-measurement reset mode is used for measuring the optical power of an OD.RING module.

B Method of placing in ordinary reset mode
Ensure that the T/M and operational setting switch provided on the front panel of the LPU
module is set to the value “0”. Hold the RESET switch provided on the same front panel in ON
position for one second or more and then set it back in OFF position.

B Condition of LPU in ordinary reset mode

When the RESET switch is held in ON position for one second or more and then set back in OFF

position, the LPU enters the following condition:

* The user program (ladder program) currently running, and the HI-FLOW process and
application task (C-mode) running on the CMU module, all stop.

* The remote I/O capabilities stop their operation.

* All the optional modules mounted in the LPU unit stop their operation.

» The LPU is restarted according to the LADDER switch setting provided on the LPU module
and to the LADDER MODE and PROTECT MODE settings provided by the tool. The
LADDER MODE and PROTECT MODE settings provided remain unchanged after completion
of the resetting.

* The contents of PI/O memory, such as input and output values (X, Y) and values of the internal
registers (R, T, U, G, N, P, etc.), are all cleared, except for the keep relays (K), counter contacts
(C), counter values (CC), and constant values (BD, DW, FW, LM, and LG), which remain
unchanged after the resetting.

T/M and operational setting switch

Upper portion of the LPU module’s (set this to “0")
front panel
LQP51 LPU LQP51 LPU
arsTo RUN'® RUNngz)EF;Tom QpsTo RUN'® RUNLA(Da)EZTOP
PROT ® ™ ‘ PROT ® ™
SIMU ® 7 N\ SIMU ® 7\
ALARM @ Q ALARM @ Q
USER ® RESET USER ® RESET
S10V ERR ® ON (@B OFF S10v ERR ® ON @®) OFF
HITACHI HITACHI
/| /|
RESET switch RESET switch
(hold this in ON position for 1 second or more) (then set this back in OFF position)

Figure 8-6 Placing in Ordinary Reset Mode
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B Method of placing in optical-power measurement reset mode

(1) Ensure that the power to the LPU unit is OFF.

(2) Set the T/M and operational setting switch provided on the front panel of the LPU module to
the value “C”.

(3) Switch on the power to the LPU unit.

(4) Set the RESET switch provided on the front panel of the LPU module in ON position.

(5) Measure the optical power of the OD.RING module. For details, refer to the “USER’S
MANUAL OPTION OD.RING (LQES510/515) (manual number SVE-1-102).”

(6) Set the RESET switch provided on the front panel of the LPU module in OFF position.

(7) Switch off the power to the LPU module.

(8) Set the T/M and operational setting switch provided on the front panel of the LPU module
back to the value “0”.

B Condition of LPU in optical-power measurement reset mode

The LPU stays in the following condition during a RESET state (while the switch is in ON

position):

* The LPU stays in the same optical-power measurement reset mode as the OD.RING module.

* No user programs (ladder programs), and no HI-FLOW processes and application tasks (C-
mode) on the CMU module can run.

On completion of the resetting (i.e., switching off the power to the LPU unit, setting the T/M and

operational setting switch back to “0”, and then switching on the power to it again), the LPU

enters the following condition:

» The LPU is restarted according to the LADDER switch setting provided on the LPU module
and to the LADDER MODE and PROTECT MODE settings provided by the tool. The
LADDER MODE and PROTECT MODE settings provided remain unchanged after completion
of the resetting.

* The contents of PI/O memory, such as input and output values (X, Y) and values of the internal
registers (R, T, U, G, N, P, etc.), are all cleared, except for the keep relays (K), counter contacts
(C), counter values (CC), and constant values (BD, DW, FW, LM, and LG), which remain
unchanged after the resetting.

RESET state lasting
(LPU operating in optical-power
measurement reset mode)

. , T/M and operational setting switch
Upper portion of the LPU module’s (set this to “C”)

front panel

LQP510 LADDER LPU

()
o RUN @®) sTO”
PROT ® ™

SIMU @ w
ALARM @ \.!/
USER ® RESET

S10V ERR® ON (@I OFF

HITACHI

RESET switch
(set this in ON position)

Figure 8-7 Placing in Optical-Power Measurement Reset Mode
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8.2.6 Placing in PROTECT ON (memory protection on) mode

B Method of placing
Set the “PROTECT MODE” to ON in the tool. The “PROTECT MODE?” is usually set to ON.

B Condition of LPU

» The LPU monitors any accesses to a protected area that the tool cannot check, such as accesses
using an index in the user program (ladder program). If such an access is attempted, the LPU
prohibits the access, terminates the ladder program, and protect the system.

* [f an access to a protected area is attempted, the LPU issues a warning of “system down” by
lighting up the ERR indicator light.

* This protection mode has no effect on the application task (C-mode) running on the CMU
module and attempting to access a protected area. Such an attempt can be checked by the
CMU module operating in protection mode. For details, refer to the “USER’S MANUAL
OPTION CMU (LQP520/525/527, LQZ500) (manual number SVE-1-110).”

8.2.7 Placing in PROTECT OFF (memory protection off) mode

B Method of placing
Set the “PROTECT MODE” to OFF in the tool.

B Condition of LPU
Even when the user program (ladder program) attempts to access a protected area, the LPU
allows the ladder program to continue its execution.

-1 [510v] 510BASE il |

LPU

Connection status

LPL MODE Display Statuis of PCS(1) o 1
RUNR) | STOPS) = -
Performance(2) |

PROTECT MODE EAALEE
PROTECT MODE —>(&|@ — oD

. Module List(4) | Cloze |
(set this to ON or OFF)
g(5) Help
NORMNY SIMUD
CLEAR ALARM LED(&) Remate Reset(7)

CLEAR USER ERR LED(L) Dot Clearigy |
MU Memory Durmp(3)
PROTECT MODE
oo | oFFe MCS(M)
Changs Connction(E)
CLEAR ALARM LED(®)
Set Time(T)
CLEAR USER ERR LED(Y)
Display Status af Networka)
Set P Address(Q)

Bettery Information(L)
- Connection status isplay

Connection status place o
& GHLINE Pshio, rs2a2c | —
F[Dxﬂ) & Bthemet [iz1821921

" OFFLINE

Figure 8-8 Placing in PROTECT ON/OFF Mode
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B Protected areas

The PROTECT ON mode is intended for blocking any access to a protected area that cannot be
detected by the tool during programming, such as an access using an index in a user program

(ladder program).

In the PROTECT ON mode, when an access to any of the protected areas

shown below is attempted, it is blocked and the ladder program is terminated immediately.

/00,000,000 [ Protected area
System area
/00,200,000
P10 memory bit area
/00,400,000
P10 memory word area
/00,472,000 RI/O trace area
/00,472,100 | PIO memory word area
/00,473,000 System area
/00,480,000
P10 memory word area
/00,480,000 System set values,
error logs, etc. area
/00,4B2,000
User area
/00,4CB,000 | system set values,
error logs, etc. area
/00,4F0,000 P10 memory word area
/00,4F2,000
System area
/00,4FA,000 P10 memory word area
/00,800,000
Optional-modules area
/01,000,000
User area
/01,100,000
System area
/FF,FFF,FFF

Figure 8-9 Protected Areas
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(9.1 Ladder Chart Program )

The ladder chart programs running on the S10V product’s LPU module are created according to the
industry-standard normal-rung ladder charting system. The downward-sloping-rung ladder chart
programs created on the conventional S10mini and S10/2a products can also be converted into
normal-rung ladder format by using a dedicated converter. For information on the dedicated
converter, refer to the “SOFTWARE MANUAL PROGRAMMING S10V LADDER CHART For
Windows® (manual number SVE-3-121).”

9.1.1 Execution of a ladder chart program

B Conditions for execution
* LADDER switch setting: RUN
* LADDER MODE setting: NORM or SIMU
(In the SIMU mode, any PI/O memory updating by remote I/O operations is stopped and only
the ladder 1s executed.)

B |nitiating a ladder chart program

A ladder chart program can be initiated either cyclically or repeatedly:

« Cyclical initiation
This is a commonly used initiation method. The ladder chart programs started in this method
are designed so as to complete their processing tasks within a time interval shorter than a
specified sequence cycle time. These programs are automatically initiated at regular intervals
determined by the specified sequence cycle time. When such a ladder chart program
completes its processing task within the specified sequence cycle time, it is made to wait until
the beginning of the next time interval. If the program takes a longer time than the specified
sequence cycle time to complete its processing task, it is initiated by the repeated initiation
method described below.

* Repeated initiation
The ladder chart programs started in this method do not complete their processing tasks within
a specified sequence cycle time, because the sequence cycle time has been selected so that it is
shorter than their execution times. When such a ladder chart program has completed its
processing task, it automatically repeats from its beginning. The execution times of ladder
chart programs initiated in this method can be checked out through the “Performance” function
of the basic tool.

_________ stat L
£ £ X000 X001 X004 Y004 K
| | [ M |
| | | o e U/ |
| | I <
! I ! XW100 + XW110 — YW040
I I Ly —— o - = | esS——————————=—— -
| | X010 X012 X017 ADD !
! ! [ | [
| ”I‘ |1 1T El_ :
: Initiating il e I
| timer : : :
5! - . '
B S X015 |
E: SI I
- =l
8: = F——mmmm e e — !
- ©
. 2
Q > ‘- ______ _
! S ?T ~ %007 X020 o35~ [
| | [ 11 (M [
N IR LS L . =
End

Figure 9-1 Cyclical Initiation and Repeated Initiation
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9.1.2 Normal-rung ladder and downward-sloping-rung ladder

This section explains the operational differences between a normal-rung ladder and a downward-
sloping-rung ladder. Every downward-sloping-rung ladder running on conventional S10mini or
S10/2a products operates according to its ladder chart that contains contacts and/or coils
interconnected by means of diodes. By contrast, every normal-rung ladder running on the S10V
product operates according to its ladder chart that contains contacts and/or coils interconnected by
means of conducting wires. That is, the normal-rung ladder enables the operation of
interconnected contacts and/or coils to take place according to their wiring diagram.

It should be noted that, as shown below, a normal-rung ladder and a downward-sloping-rung ladder
produce different results although they are represented in similar ladder charts.

Ladder chart
Conditions: Contact X000 = 1

X000 X001 X003

Y001
()

|
1

Downward-sloping-rung
ladder operation

Details of operation

1 at this point

0 at this

| |
|
0

X002

| |
11
1

X004

|_

1

/
\With the normal-rung
ladder operating: 1
\With the downward-sloping-
rung ladder operating: 0

Y000

()

H

0 at this point

/

With the normal-rung
ladder operating: 1

With the downward-sloping-
rung ladder operating: 0

Contact X001 =0
Contact X002 = 1
Contact X003 = 1
Contact X004 =0

Normal-rung ladder operation

Details of operation

P —

X000 X001 X003 point Y001 | X00f
] | VAN |
| >/ v _/ |
1 o | 19 0 X000 |
Yy ¥ AN —
X002 | X004 Y000 1 :
o] bo () |
[ N\ |
1 0 0 I

X003 and X004 Y000 and Y001 are 1
ORed together: 1

X001 and X002
ORed together: 1

Y000 and Y001 are O

Figure 9-2 Operational Differences between the Normal-Rung Ladder and Downward-
Sloping-Rung Ladder
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9.1.3 Program execution sequence

A ladder program should be designed so as to faithfully represent the work flow of a process being
programmed, beginning with the first process step at the top of the ladder and ending with the last at
the bottom. If a ladder program is designed awkwardly, it will run inefficiently and require a
longer execution time than would otherwise be needed.

B Example of an efficient ladder chart program
The following simple ladder logic is programmed according to the work flow of a process, so
that the processing required for outputting the value 1 to the coil Y000 can be completed within
one single interval determined by the specified sequence cycle time.

Sequence cycle
time

< >I | |

X000 R000 ' | ' '

[ M) X000 [ | : |

11 / I I | I
| t +

R000 R001 R000 ! "\' | | |

| | |

H O | | | |

| | | |

R001 Y000 R001 —:—, X | | |
H () v | | :

~ Y000 _:_l : | |

Figure 9-3 Example of an Efficient Ladder Chart Program

B Example of an Inefficient Ladder Chart Program
If ladder logic is programmed in such a way that the activating condition coming first in a work
flow is placed somewhere after activating conditions usually coming subsequently in the same
work flow, more than one interval may be required to complete all the logic. For example, if
the efficient ladder logic shown above was altered as shown below, three intervals would be
required for outputting the value 1 to the coil Y000.

Sequence cycle
time

> >I | |
R001 Y000 ' ' ' '
[ N x000 __|| | : |
1 / I | I [

| | |
R0O00 R0O01 Y000 I | I | I
|
|| O I \ | Fi |
| | | | |
X000 R000 RO0OT : T | |
11 M\ v | . ,f . .
. ~ RO00 | ! |

Figure 9-4 Example of an Inefficient Ladder Chart Program
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9.1.4 Execution of arithmetic/logical functions

A arithmetic/logical function is executed only when the value 1 is input to its symbol in a ladder
chart program. When the input value is 0, the function is skipped without being executed. In
addition, similar to coils, a arithmetic/logical function cannot be followed by any symbols, such as
contacts and coils, in the same rung.

B Execution
A arithmetic/logical function is executed only when the value 1 (ON) is input to its symbol. In
the example (left) shown below, the arithmetic function ADD adds the value of XW100 to
XW110 and outputs the result to YW040.

B Skipping without execution
An arithmetic/logical function is skipped without being executed when the value 0 (OFF) is input
to its symbol. In the example (right) shown below, the arithmetic function ADD is skipped
without being executed.

Execution Skipping without execution
XW100+XW110—YW040
X000 ADD | | X000 ] ADD
| | F | 11 [ |—|F
| : I :
1(ON) Executed | 0 (OFF) [ Skipped
8 | rf-————————"
r I
[
od - - ______ . T [,
X001 Y000 X001 Y000
[ (M) [ ()
I / I /

Figure 9-5 Execution and Skip of a Arithmetic Function
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9.1.5 Timing of arithmetic/logical operations

In the example (left) shown above, the arithmetic operation of the function is performed at fixed
intervals as long as the contact X000 is ON (1). This arithmetic operation could be performed only
once, i.e., independently from fixed intervals of the specified sequence cycle time. The examples
shown below accomplish this, where the arithmetic operation is performed only once in the fixed
interval in which the contact X000 changes its status from OFF (0) to ON (1) or from ON (1) to
OFF (0). This is made possible by introducing a contact for edge detection (V000).

“0” — “1” (operation done at rising edge) “1” — “0” (operation done at falling edge)

XW100+XW110—-YW040

X000 V000 ADD
[ 1 ITI —1
[ 1l F

- 7

ADD executed only in
the fixed interval in
which X000 changes
from 0 to 1

XW100+XW110—-YW040

X000 V000 ADD
[ 1 | ll =1
[ vl F

- v

ADD executed only in
the fixed interval in
which X000 changes
from1to 0

Figure 9-6 Operations Performed at Rising Edge and Falling Edge

9-6




9 PROGRAM RUN

<9.2 Remote 1/0O Operation

)

9.2.1 Remote /O transfer

The table below shows the modes in which remote 1/O transfers are performed by the LPU module
and those in which they are not.

Table 9-1 LPU Module Settings and Remote I/O Transfers
Power supply module LPU module settings
Power switch RESET switch | LADDER switch LADZESHI\;ODE RUC transfer
OFF E— E— E— Stopped
ON — — — Stopped
ON ON — — Stopped
ON OFF STOP E— Performed
ON OFF RUN NORM Performed
ON OFF RUN SIMU Stopped

Note: This table shows the relationships between LPU module settings and remote 1/O
transfers performed when the RI/O STOP (A1) terminal on the terminal block is

left open.

transfers in process will be stopped in each state listed above.

When the terminal is short-circuited with COM (A3), any RI/O

9.2.2 Digital output mode setting when a remote 1/O transfer is stopped

When a remote I/O transfer is stopped due to a transfer error detected, the output of a digital output
(DO) module mounted in an I/O unit can be reset (made equal to zero) or made to remain

unchanged after the stoppage.

9-7
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(9.3 Processing Time )

The processing time beginning with an external input signal input to an input module and ending
with the input signal output as an external output signal to an output module can be
diagrammatically shown below. Since, as shown, an external input signal, transfers over the
remote I/O line, and ladder processing, all occur asynchronously with each other, the simple
summation of all the durations (1) through (4) above cannot find the correct value. Such a
summation can produce a rough estimate, however. If the remote I/O operation shown above is
performed in synchronism with the ladder processing (sync mode), the duration (3) is invariably
equal to the specified sequence cycle time.

(1)

2)

Remote /O Remote I/O
line line

External Input LPU Output External
input signal P module ¢V module ¢V module > output signal

(1) (2) 3) (2) (4)

» » » » »
< >t <

Input delay Transfertime Ladder  Transfer time Output delay
time (0.8 to 22 ms) processing (0.8 to 22 ms) time
(0.5 to 25 ms) time (0.2to 15 ms)
(1 to 999 ms)

Figure 9-7 Processing Times

Input delay time

The input delay time is a time period required for an input module to produce a response.
This response time depends on the types of input modules used. For example, it is
approximately 0.5 ms for transistor-type input modules and 10 to 25 ms for relay-type input
modules. For more information, refer to the “HARDWARE MANUAL IO MODULES
(manual number SME-1-114).”

Remote 1/O transfer time

The remote I/O transfer time is a time period required for a data transfer to be completed over a
remote I/O line. This transfer time depends on the I/O point count setting provided and on
whether a communication over the line is timed out or not.  The transfer times in milliseconds
determined from I/O point counts are as follows: 0.8 for the count 64; 1.5 for 128; 2.8 for 256;
5.5 for 512; 11 for 1024; and 22 for 2048. To compute the transfer time required when a
communication is timed out, see “7.3.6 Remote I/O point count setting.”

As regards input transfers, an external input signal and a remote input transfer occur
asynchronously from each other, so it may sometimes be the case that the input value of the
input module becomes determinate right after the transfer has been started. In these cases, the
correct input value is not communicated to the LPU module until a next transfer cycle has been
started. The resulting transfer time in such a case is 1.6 to 44 ms, about two times as long as
the otherwise required transfer time.

In output transfers, if a remote I/O operation is being performed asynchronously with ladder
processing, it may sometimes be the case that the result of the ladder processing comes out
right after a transfer has been started. In these cases, similar to the case described above, the
correct processing result is not communicated to the output module until a next transfer cycle
has been started. The resulting transfer time in such a case is also 1.6 to 44 ms, about two
times as long as the otherwise required transfer time. If a remote I/O operation is being
performed synchronously with ladder processing, the resulting transfer time is certainly 0.8 to
22 ms, which is within one single cycle.
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(3) Ladder processing time
The ladder processing time is a time period required for a ladder program to complete its
processing. Where a ladder program is started by cyclical initiation, its ladder processing time
is from 1 to 999 ms and is equal to the specified sequence cycle time. However, if such a
ladder program requires a longer time period than the specified sequence cycle time for
completing its processing, its ladder processing time is equal to the time period actually
required. Where a ladder program is started by repeated initiation, its ladder processing time
is also equal to the time period actually required.
In input transfers, when a remote I/O operation is being performed asynchronously with the
ladder program, it may sometimes be the case that the input value of the input module is
communicated to the LPU module right after one sequ*ence cycle of the ladder has been
started. In these cases, the correct processing result cannot be obtained until a next transfer
cycle has been started. The resulting ladder processing time in such a case is about two times
as long as the otherwise required ladder processing time. When a remote I/O operation is
being performed synchronously with the ladder, the ladder processing time is certainly equal to
the specified sequence cycle time.

(4) Output delay time
The output delay time is a time period required for an output module to produce a response.
This response time depends on the types of output modules used. For example, it is
approximately 0.2 ms for transistor-type output modules and 10 to 15 ms for relay-type output
modules. For more information, refer to the “HARDWARE MANUAL I/O MODULES
(manual number SME-1-114).”

Although the correct value cannot be computed for any total amount of processing time, a rough
estimate and the maximum possible total amount can be computed in the following way:

Rough estimate of the total amount of processing time
=(1)+(2)+(3)+(2) +(4)
= (input delay time) + (remote input transfer time) + (ladder processing time) + (remote output
transfer time) + (output delay time)

Maximum possible total amount (when RI/O is not synchronized with the ladder)
=(1)+(2)x2+(3)x2+(2)x2+(4)
= (input delay time) + (remote input transfer time) x 2 + (ladder processing time) x 2 + (remote
output transfer time) x 2 + (output delay time)

Maximum possible total amount (when RI/O is synchronized with the ladder)
=(M+(@2)x2+(3)+(2)+(4)
= (input delay time) + (remote input transfer time) x 2 + (ladder processing time) + (remote
output transfer time) + (output delay time)

9-9



9 PROGRAM RUN

C9.4 Clock and Related Facilities

)

This section describes the SI0V product’s internal clock and related facilities and explains how to

set the clock.

9.4.1 System registers for controlling the clock

These system registers are provided for use in real-time control of ladder chart programs. They
may be classified into the following two types: the time data register and the time control register.

(1) Time data registers

A set of system registers, called the time data registers, are used to store the following time
information: the year, month of the year, day of the month, hours, minutes, and seconds.

When you are setting the clock, store these values in the registers. Only binary values
(specified in hexadecimal) can be stored in the registers.
(MSB) 2'° 2827 2° (LSB)

SwW280 Unused Seconds

SW290 Unused Minutes

SW2A0 Unused Hours

SW2B0 Unused Day of month

SW2C0 Unused Month of year

SW2D0 Year

SW2EOQ Unused | Day of week

<Notes on clock setting>

* When you specify a day of the week, use its corresponding predetermined numeric
value: 1 for Sunday; 2 for Monday; 3 for Tuesday; 4 for Wednesday; 5 for Thursday;

6 for Friday; and 7 for Saturday.

« If a non-existing date or time value, such as the month values 0 and 13, day values
0 and 35, hours value 25, minutes value 60, and seconds value 60, is specified, it
will be ignored and the current clock setting will remain unchanged.

» The hour can be specified with a value in the range 1 to 24.
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(2) Time control register
A single system register, called the time control register, is used to control the setting of a new
present time of the day and has the following format:

(MSB) 2" 2° (LSB)
sw200| 1o | 110 | 10 | Unused

S202 ---- Set data and start [write/read]
(1: Set data and start; O: [A set value for other
ordinary operations])

S201 ---- Stop the clock [write/read]
(1: Stop request; O: [A set value for other
ordinary operations])

S200 ---- Clock setting being updated (read-only)
(1: Clock setting being updated; O: [A set value
for other ordinary operations])

<Time-setting procedure>

A new present time of the day can be set by performing the following procedure:

(D Set 1 to the S201 bit of the time control register. This setting stops the clock.

@ Store time values (seconds, minutes, hours, day of month, month of year, year, day of
week) in the time data registers SW280 through SW2EQ.

@ Set 1 to the S202 bit of the time control register. This setting starts the clock from the
specified time.

@ Reset 0 to the S201 and S202 bits of the time control register. This resetting returns the
clock to its ordinary time-measuring operation.

9-11
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9.4.2 Setting times through a ladder chart program

The ladder program shown below moves the time data stored in the F-registers FW100 through
FW106 to the time data registers SW280 through SW2E0 when X000 is switched ON (1). It
should be noticed that the example below shows only the items necessary for creating a ladder
program.

X000 V100
| 14]
11 ITI
§200 S201 V101

H—

=
(@)
b

M

H4000 — SW200

=<
o
=

FW100 : 00007 — SW280 ««--+wxeee+ (2)

5 [

]

H6000 — SW200

P
—
o
o

@

K100 $S202 V102
| | | | IlL
i I Ivl

=
(@)
b

A

H0000 — SW200

P
—
o
o

@

Figure 9-8 Example of a Ladder Chart Program Through Which Times Are Set

Operational outline:

(1) When X000 is switched ON (1), the program sets 1 to S201 and thereby issues a request for
stopping the clock.

(2) The program ensures that the clock is currently stopped, and then moves the time data (seconds,
minutes, hours, day of month, month of year, year, and day of week) stored in the F-registers
(FW100 through FW106) to the time data registers (SW280 through SW2EOQ).

F-reqgisters Time data registers

FW100 Seconds SW280 Seconds
FW101 Minutes SW290 Minutes
FW102 Hours SW2A0 Hours
FW103 Day of month -  SW2B0 Day of month
FW104 Month of year SW2C0 | Month of year
FW105 Year SW2D0 Year
FW106 Day of week SW2EOQ Day of week

(3) The program sets1 to S202 and thereby issues a “Set Data and Start” request.

(4) The program ensures that the time data has been moved successfully, and sets S201 and S202
to 0. The time setting is completed.

9-12
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9.4.3 Updating the date
The date is automatically updated in the following way:

(1) Automatically distinguishing between odd months and even months ---- The date is updated
from the 31st day of each of January, March, May, July, August, October, and December to the
Ist day of the next month, and from the 30th day of each of April, June, September, and
November to the 1st day of the next month.

(2) Automatically distinguishing between common years and leap years ---- The date is updated
from the 29th day of February of every leap year (2004, 2008, 2012, 2016, etc.) to the 1st day
of March. For common years, the date is updated from the 28th day of February to the 1st day
of March.

9.4.4 Clock accuracy

The accuracy of the internal clock fluctuates by approximately 160 seconds per month regardless of
the ambient temperature. The fluctuation range increases in relation to the ambient temperature.
“Figure 9-9 Clock Accuracy” shows the fluctuation range of the clock in relation to the ambient
temperature.

Generally, the clock accuracy depends on the product used and does not follows the same curve as
shown below. Hence, the curve should be used as a guideline.

Note: When precise clock accuracy is required, be sure to adjust the clock from time to time.

Temperature (°C)
-5 -10 -5 0 5 10 15 20 25 30 35 40

‘\\\\\

] A\

+100 / \

+130

Monthly difference (seconds)

AN
£160
\

Figure 9-9 Clock Accuracy
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9.5

Registers

Input/Output on the Occurrence of Errors and the Status of Internal

Table 9-2 Status of Internal Registers

In a condition as at

In ordinary operation:

On an error, such as:

Operation and Status shipment:
. . Right after
Name Right after powering : RUN RUN I/O error LPU down
; resetting or STOP . Battery low .
up: powering up: (NORM) (SIMU) (*1) (*2)
. Input after cleared Input after cleared Input
External input X (filled with 0s) (filled with 0s) Input stopped Input Input Input Input stopped
- Output after cleared |Output after cleared Output Output
33 External output Y (filled with 0s) (filled with 0s) Output stopped Output Output Output stopped
=
£3 . Cleared Updated Updated Updated Updated Updated Update
o *, : pda P p P p p
HS.RI/O input (*4) LI Cleared (filled with 0s) (filled with 05) *3) *3) *3) *3) *3) stopped (*3)
- . Cleared Updated Updated Updated Updated Updated Update
HS.RI/O output (*4) LO | Cleared (filled with 0s) (filled with 05) *3) *3) *3) *3) *3) stopped (*3)
Internal register R | Cleared (filled with 05) | ﬁugé":;fs 0 | Updated | Updated S‘i‘)’s;‘:i Updated | Updated S‘i‘)’s;‘:i
Keep relay K | Cleared (filled with 0s) Held Updated | Updated S‘i‘)’s;‘:i Updated | Updated S‘i‘)’s;‘:i
. . Cleared . . Temporarily . . Temporarily
On-delay timer T Cleared (filled with 0s) (filled with 0s) Running Running stopped Running Running stopped
. . Cleared . . Temporarily . . Temporarily
One-shot timer U Cleared (filled with 0s) (filled with 05) Running Running stopped Running Running stopped
CuU
CD . Update Update
Up-down counter CR Cleared (filled with 0s) Held Updated Updated stopped Updated Updated stopped
CO
G-input after cleared Grinput after G-input. G-input. G-input. G-input.
Global link register |G put atie cleared pul, PU | Ginput pus pul, G-input
(filled with 0s) (filled with 0s) G-output G-output G-output G-output
. . NM . Cleared Update Update
Nesting coil NZ | Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
NO
. . Cleared Update Update
) Process register P Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
§ . . Cleared Update Update
_a% Event register E Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
= . Cleared Update Update
g Edge contact \% Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
@
= o . Cleared Update Update
Z-register z Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
. . Cleared Update Update
System register S Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
A
. J . Cleared Update Update
Internal work register Q Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
M
. DW . Update Update
Data register BD Cleared (filled with 0s) Held Updated Updated stopped Updated Updated stopped
. . Update Update
Work register FW | Cleared (filled with 0s) Held Updated Updated stopped Updated Updated stopped
LB
. LL . Cleared Update Update
Data register 2 LF Cleared (filled with 0s) (filled with 05) Updated Updated stopped Updated Updated stopped
LW
LM
Data register 3 LG | Cleared (filled with 0s) Held Updated | Updated ggg;;z Updated | Updated ggg;;z
LX
Ladder converter LR . Cleared Update Update
register LV Cleared (filled with 0s) (filled with 0s) Updated Updated stopped Updated Updated stopped
Ladder program Cleared (filled with 0s) Held Running Running Stopped Running Running Stopped
PCs OK OFF OFF ON OFF OFF ON ON OFF
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(*1) This I/O error is a fuse error or timeout error.

(*2) This “LPU down” is such an error as “nesting too deep,” “CS pointer value too large,” “BS pointer value too large,” WDT error, ladder program memory parity error,
ladder program illegal instruction detected, and memory protection error.

(*3) Each of these states occurs when the arithmetic function HIO for ladder programming or the INITS() function used in a C-language task is started. The state prior to the
start of HIO or INITS() is “update stopped”.

(*4) Any input/output area for which no high-speed RI/O (HS.RI/O) module is installed is filled up with 1s (or Fs).
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(9.6 Limitations on Optional- and 1/0-Module Mountings )

B Limitations on optional-module mounting
Table 9-3 shows the maximum number of optional modules that can be mounted in an LPU or
I/O unit. These numbers are also limited by the maximum total amount of current (7 A at an
ambient temperature of 48°C or lower) that can be consumed by the modules (LPU, optional,
and/or I/O modules) mounted in the unit. For more information, see “9.7 Output Current from
the Power Supply Module.”

Table 9-3 Limitations on Optional-Module Mounting

Module name Model LPU unit 1/0 unit Remarks
This module can be mounted either in an LPU unit
PS (AC power supply) LQV000 1 1 or an I/O unit and the power supply slot in the unit
is predetermined.

LPU LQP510/511/512 1 - The LPU module slot in the unit is predetermined.
CMU LQP520/525/526/527 1 (*1) -
FL.NET LQE500/502 2 (*2) -
OD.RING LQE510/515 2 (*3) -
ET.NET LQE520/720 2 (*4) -
SV.LINK LQES521 1 (*4) -
SD.LINK LQES530 2 (*3) -
JNET LQE540/541 2 (*35) -
JNET-INT LQE545/547 2 (*35) -
IR.LINK LQE546/548 1 (*5) -
CPU.LINK LQESS50 2 -
RS-232C LQES560 2 (*6) -
RS-422 LQES65 2 (*6) -
D.NET LQES70/575/770/775 4 (*7) -
HDLC LQES90 4 -
EQ.LINK LQE701 2 -
OPTET LQE710 4 -
FR.LINK LQE740 4 -
SYS.SW LQZ700 1 -
EX.RI/O LQE220 1 -
HS.RI/O LQE230 4 -
OPT.RI/O LQz410 2 -

(*1) Only one LQP520, LQP525, LQP526 or LQP527 module can be mounted in the LPU unit.

(*2) Up to two LQES520 and/or LQE502 modules can be mounted in the LPU unit.

(*3) Up to two LQES510, LQES15 and/or LQE530 modules can be mounted in the LPU unit.

(*4) Up to two LQES520, LQES521 and/or LQE720 modules can be mounted in the LPU unit, provided that only one LQE521 module can be mounted
in any LPU unit.

(*5) Up to two LQES40, LQE541, LQES45, LQES46, LQES47 and/or LQES48 modules can be mounted in the LPU unit, provided that only one
LQES46 and/or LQES548 module can be mounted in any LPU unit. When an LQE546 module is mounted in conjunction with an LQE540,
LQES41, LQES545 or LQES47 module, the LQES546 or LQE548 module should be set up as a submodule.

(*6) Up to two LQES60 and/or LQE565 modules can be mounted in the LPU unit.

(*7) Up to four LQE570, LQES75, LQE705 and/or LQE775 modules can be mounted in the LPU unit.
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B Limitations on I/0O-module mounting
Table 9-4 shows the maximum number of I/O modules that can be mounted in an LPU or I/O
unit. These numbers are also limited by the maximum total amount of current (7 A at an
ambient temperature of 48°C or lower) that can be consumed by the modules (LPU, optional,

and/or I/O modules) mounted in the unit.

the Power Supply Module.”

For more information, see “9.7 Output Current from

Table 9-4 Limitations on I/O-Module Mounting

Module name

Model

LPU unit

1/O unit

Remarks

RI/O (remote I/O station)

LQS000/010

This module can be mounted only in the ST slot.

J.Station (J-station)

LQS020

This module can be mounted only in the ST slot.

IR.Station (IR station)

LQS021

This module can be mounted only in the ST slot.

D.Station (D-station)

LQS070

This module can be mounted only in the ST slot.

Digital input modules

LQX110

LQX130

LQX200

LQX201

LQX210

LQX211

LQX220

LQX240

LQX250

LQX300

LQX310

LQX350

D

LQX360

D

Digital output modules

LQY100

LQY140

LQY160

LQY200

LQY300

*2)

LQY310

*2)

LQY350

(*2)

LQY360

(*2)

Digital I/O module

LQZ300

Analog input modules

LQA000

LQA050

LQAO55

LQA100

LQA150

LQAI5S

LQA200

LQA201

Analog output modules

LQAS500

LQAG00

LQA610

0 |O0 OO |OO OO |OO |OO |OO |00 |OO OO |OO OO |OO OO |OO |OO |O0 |OO | OO (OO |OO |OO |OO |OO |OO OO | OO OO |OO OO | OO | OO

Pulse counter module

LQC000

oo

0 |0 |0 |C0 |OO |CO |OO |O0 |0 |O0 |00 |CO |00 |CO |OO |O0 |00 |OO |00 |OO OO OO |OO OO |00 OO |00 |OO |0 OO OO |0 |0 OO | = | = | — |—

(*1) The maximum number of data points that can be switched on at the same time depends on the ambient temperature.

(*2) The maximum number of data points that can be switched on at the same time depends on the ambient temperature and load current.
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C9.7 Output Current from the Power Supply Module

When the power supply module is LQV000, LQV020, or LQV 100 and the ambient temperature is
high, output current is restricted as shown below. Before using the module, make sure that its
current consumption is less than output current. (As for the LQV010 and LQV200, they have no
restrictions placed on their use. The maximum output current that can be drawn from these
modules is 10 A at 55°C for the LQV010 and 7.0 A at 55°C for the LQV200.)

Maximum output current is
8.0 7.0 A when the ambient
temperature is 48°C or lower.
N
7.0 N
| Maximum output current is
: \ 5.85 A when the ambient
60—t === F——— ==Y~ |temperature is 55°C.
I
_ L
< 50 ' f
= ! !
o | !
= l
3 4.0 | |
S I I
=3 | I
3 3.0 !
o | ;
| I
2.0 : :
I I
| |
1.0 + f
I I
| I
| I
0 10 20 30 40 48 50 55 60

Ambient temperature (°C)

Figure 9-10 Output Current from the Power Supply Module
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Table 9-5 Current Consumptions of Available Optional Modules

Module name Model Current consumption
LPU LQP510/511/512 1000 mA or less
CMU LQP520/525/527 850 mA or less
CMU LQP526 850 mA or less
FL.NET LQES00 725 mA or less
FL.NET (VER.2) LQES502 725 mA or less
OD.RING (4 km) LQE510 695 mA or less
OD.RING (1 km) LQES515 680 mA or less
ET.NET (10M) LQES520 725 mA or less
SV.LINK LQES21 725 mA or less
SD.LINK LQES530 1050 mA or less
JNET LQES40 715 mA or less
LQE541 660 mA or less
JNET-INT LQES545 715 mA or less
LQE546 660 mA or less
IR.LINK LQES46 715 mA or less
LQE548 660 mA or less
CPU.LINK LQES50 445 mA or less
RS-232C LQES60 410 mA or less
RS-422 LQES65 420 mA or less
D.NET LQES70 510 mA or less
D.NET (power supplied from an LQES75 460 mA or less

external source)
HDLC LQES90 700 mA or less
EQ.LINK LQE701 725 mA or less
OPTET LQE710 1350 mA or less
ET.NET (100M) LQE720 1300 mA or less
FR.LINK LQE740 1300 mA or less
D.NET (2-channel) LQE770 700 mA or less
D.NET (2-channel, power supplied

from an external source) LQET7S 700 mA or less
SYS.SW LQZ700 150 mA or less
EX.RI/O LQE220 665 mA or less
HS.RI/O LQE230 675 mA or less
OPT.RI/O LQz410 410 mA or less

9-19



9 PROGRAM RUN
|

Table 9-6 Current Consumptions of Available I/O Modules

Module name Model Current consumption
. LQS000 150 mA or less
RI/O (remote 1/O station) £QS010 150 mA or loss
J.STATION (J-station) LQS020 700 mA or less
IR.STATION (IR station) LQS021 700 mA or less
D.STATION (D-station) LQS070 300 mA or less
LQX110 110 mA or less
LQX130 70 mA or less
LQX150 110 mA or less
LQXI151 110 mA or less
LQX200 80 mA or less
LQX201 80 mA or less
LQX210 110 mA or less
Digital input modules 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
LQY100 780 mA or less
LQY140 400 mA or less
LQY150 800 mA or less
LQY160 320 mA or less
Digital output modules igz;gg ?;8 $2 2; izzz
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
LQA000 Module REV.A: 500 mA or less
Module REV.B: 580 mA or less
LQAO050 550 mA or less
LQAO055 550 mA or less
LQA100 Module REV.A: 500 mA or less
Analog input modules Module REV.B: 580 mA or less
LQA150 550 mA or less
LQAI155 550 mA or less
LQA200 Module REV.A: 500 mA or less
Module REV.B: 580 mA or less
LQA201 Module REV.A: 500 mA or less
Module REV.B: 580 mA or less
LQA500 Module REV.A: 500 mA or less
Module REV.B: 530 mA or less
LQA600 Module REV.A: 500 mA or less
Analog output modules © Module REV.B: 530 mA or less
LQA610 Module REV.A: 500 mA or less
Module REV.B: 530 mA or less
Pulse counter module LQC000 150 mA or less
/ A \ CAUTION

Overheating may cause a fire or unit failure. Where the ambient temperature
reaches 48°C or higher, lower the maximum output current that can be drawn
from the power supply module. By taking into consideration the environment
where the unit is mounted, install a cooling fan in the housing enclosure or reduce
the number of modules mounted.
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<9.8 PCs OK Signal Output Timing )

Figure 9-11 shows the changes in PCs OK signal output level that occur when the LADDER switch
of an LPU module is set in RUN position or back in STOP position.

B When set in RUN position

LADDER switch SToP
RUN (NORM)
: ON
I
OFF
PCs OK output level :
! ' Running
: Stopped
Ladder chart program T
I |
I [
< >~

3 to 4 sequence cycles

Figure 9-11 Change in PCs OK Signal Output Level When the LADDER Switch is Set in
RUN Position

Note: If the LADDER MODE is set to “SIMU”, the PCs OK signal will not be switched on when
the LADDER switch is set in RUN (SIMU) position.
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B When set in STOP position

STOP
RUN (NORM)
LADDER switch
ON'
PCs OK output level
OFF
' Running
Ladder chart program l
: Stopped
[
|
| |
- >

3 to 4 sequence cycles

Figure 9-12 Change in PCs OK Signal Output Level When the LADDER Switch is Set in
STOP Position

PCs OK signal specification ----

Output form: Relay output (relay-insulated)

Rated outputs: 100 VAC, 12 to 24 VDC/2 A, 48 VDC/0.5 A, 100 VDC/0.1 A
Minimum output: 10 VDC/20 mA

Response time: 15 ms or less

Service life (electrical) of relay: approx. 70,000 cycles of make-and-break
operation (2 A at 100 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)

Cable spec: Twisted-pair cable, 100 m or less

For more information, see “5.5.1 Wiring for the PCs OK signal.”

9-22



9 PROGRAM RUN

<9.9 Address Space )

B LPU unit address space

/000000

/060000

/080000
/0A0000

/0C0000
/OE0000

/0OE8000
/OF0000
/0OF0800
/100000

/200000

/400000

/500000
/700000
/800000
/900000
/A00000
/B00000
/C00000
/D00000
/E00000
/FO0000
/F20000
/F40000
/F80000

System area (*) In the space /060000 to /07FFFF (SEQ-RAM), the
following subspaces are used for the items shown
below:

(StaSrtIiEan-TéASMKB) /061000 to /062FFF for DW000 to DWFFF
*) /063000 to /0633FF for T-set values.
/063400 to /0635FF for U-set values.
System area /063600 to /0637FF for C-set values.
PIO-RAM . .
(starting 64k bits of bit area) B> For details, see the section under

“MPIO-RAM bit area address space.”

System area

PIO-RAM
(starting 16k words of word area)

System area

T/U/C count vales

System area

SEQ-RAM
(entire area, 1 MB)

PIO-RAM
(entire bit area, 1M bits)

PIO-RAM
(entire word area, 1M words) B> For details, see the section under

“MPIO-RAM word area address space.”

System area

Unused

Optional modules (ET.NET, SV.LINK)

Optional modules (OD.RING, SD. LINK)

Optional modules (J.NET, IR.LINK)

Optional module (HDLC)

Optional modules (J.NET, EX.RI/O, HS.RI/O) }—» /C80000 to /C807FE for LIW000 to LIW3FF

Optional module (FL.NET) /C82000 to /C827FE for LOW000 to LOW3FF

Optional module (D.NET)

Optional module (CPU.LINK)

Unused

Optional modules (RS-232C, RS-422)

Unused

Figure 9-13 LPU Unit Address Space
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B PIO-RAM bit area address space

/0A0000

JOBFFFF

/200000

/220000

I3FFFFF

Starting 64k bits

?

Identical data

:

Starting 64k bits

Bit area (960k bits)
corresponding to the
starting 60k words
of the extension
area in the word
area

/200000 Remote 1/0
communication area
(input)
/202000 )
Transfer registers
J000 thru FFF
/204000 Remote 1/0
communication area
(output)
/206000 . )
Receive registers
Q000 thru FFF
/208000 Global link registers
G000 thru FFF
/20A000 [ Extension internal
registers
A000 thru FFF
/20C000 .
Internal registers
R000 thru FFF
/20E000 [ Extension internal
registers
MO000 thru FFF
/210000
Keep relays
K000 thru FFF
1212000 [ On-delay timers
(coils)
TOO0O thru 1FF
/212400
Unused
/213000 [~ On-delay timers
(contacts)
TOO0O thru 1FF
/213400
Unused
/214000 [ One-shot timers
(coils)
U00 thru FF
/214200
Unused
1214800 [ One-shot timers
(previous values)
U00 thru FF
/214A00
Unused
/1215000 [~ One-shot timers
(contacts)
U00 thru FF
/215200
Unused
/240000 .
External inputs
X000 thru FFF
/242000
External outputs
/243FFF Y000 thru FFF

/216000

1216200

/216800

/216A00

/217000

/217200

1217800

/217A00

/218000

/218200

1219002

1219102

/21A000

/21C000

/21E000

/21E800
I21FFFF

Figure 9-14 PIO-RAM Bit Area Address Space

9-24

U-/D-counters
(UP coils)
CUO00 thru FF

Unused

U-/D- counters
(DWN coils)
CDOO thru FF

Unused

U-/D-counters
(contacts)
CO00 thru FF

Unused

U-/D-counters
(RST coils)
CROO thru FF

Unused

Nesting coils
NOO thru FF

Unused

Process coils
P01 thru 80

Unused

Edge contacts
V000 thru FFF

Event registers
E000 thru FFF

Interrupt registers
Z000 thru 3FF

System registers
S000 thru BFF




B PIO-RAM word area address space

/061000
/063000
/063400
/063600
/063800

/0E0000
/0E8000
/0F0000
/0F0400
/0F0600

/OF0800

/400000
/408000

/409000
/412000

/44E000
/450000

/470000
1472000
1472100
/480000

JAFFFFF

(*) The C-count values, and registers
DWO000 thru FFF, FWO000 thru BFF,
and BDO0O0O thru 1FE, all are backed up.

T-set value

U-set value

C-set value

| Starting 16k words |

T-count value

U-count value

C-count value (*)

Identical datla

Starting 16k words I—'
________________

Set values/Count values —

Reserved

Extension area
(120k words)

&1—See next
page.

Reserved

Constant-data registers
LWWO0000 thru FFFF

DWO000 thru FFF (*)

RI/O trace information

Reserved

Backup area

&1—See next

page.

/400000

/400200

/400400

/400600

/400800

/400A00

/400C00

/400E00

/401000

/401200

/401300

/401340

/401500

1401520

/401700

1401720

/401800

1401820

DWO00O thru FFF (*) l— Same data as DW0O0O thru FFF at /470000

Remote I/0
communication area

(input)

Transfer registers
JWO000 thru FFO

Remote /0
communication area
(output)

Receive registers
QWO000 thru FFO

Global link registers
GWO000 thru FFO

Extension internal
registers
AWO000 thru FFO

Internal registers
RWO000 thru FFO

Extension internal
registers
MWO000 thru FFO

Keep relays
KWO000 thru FFO

Reserved

On-delay timers
(contacts)
TWO000 thru 1FO

Reserved

One-shot timers
(contacts)
UWOQO0 thru FO

Reserved

U-/D-counters
(contacts)
CWO00 thru FO

Reserved

Nesting coils
NWOQO thru FO

Reserved

/401902

/401912

/401A00

/401C00

/401E00

/401E80

/402000

/403800

/403FFC

/404000

/406000

/408000

/408400

/408600

/408800

/408C00

/408E00
/408FFF

9 PROGRAM RUN

Process coils
PWO01 thru 80

Unused

Edge contacts
VWO000 thru FFO

Event registers
EWO000 thru FFO

Interrupt registers
ZW000 thru 3F0

System registers
SWO000 thru BFO

Work registers (*)
FWO000 thru BFF

Long-word registers (*)
BDO0O thru 1FE

Reserved

Extension external
inputs
IW00Q thru FFO
Extension external
output
OWO000 thru FFO

T-set values
TS000 thru 1FF

U-set values
USO00 thru FF

C-set values
CSO00 thru FF

T-count values
TCO000 thru 1FF

U-count values
UCOQO0 thru FF

Reserved

Figure 9-15 PIO-RAM Word Area Address Space (1)
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9 PROGRAM RUN

B PIO-RAM word area address space (continued from previous page)

1400000 | starting 16k words |
1408000 Set values/Count values
/409000 Reserved
/412000 /412000 | \york registers
LB000O thru FFFF
(LBWO0O0O0O thru FFFO)
(LBLOOOO thru FFEO)
/414000 External inputs
XWO000 thru FFO
/414200 External inputs
YWO000 thru FFO
Extension area 1414400
(120k words) Reserved
/430000 .
Long-word registers
LLLOOOO thru 1FFF
/438000 [ Floating-point
registers
LF0000 thru 1FFF
/440000
Reserved
/44DFFF
/44E000 Reserved
/450000 Constant-data
registers /480000
LWWO0000 thru FFFF|
/470000 DWO000 thru FFF (*) Reserved
/472000 RI/O trance information
/472100 /490000 Long-word registers
Reserved LMLOO00O0 thru 1FFF
/480000 /498000 Floating-point
registers
Backup area LG0000 thru 1FFF
JAFFFFF /4A0000 Word registers
LXWO0000 thru 3FFF
(LXLO0O0O thru 3FFF)
/4A8000
(*) The registers DWO0O0O thru FFF are all
backed up. Reserved
/4FFFFF

Figure 9-16 PIO-RAM Word Area Address Space (2)
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10 MAINTENANCE

(10.1 Preventive Maintenance

In order to use the S10V product in an optimal condition, check the following items daily or
periodically (two times or more per year).

@

@
©)

Table 10-1 Check ltems

Item
External appearances of modules

Indications on display devices (indicators)

Mounting screws, terminal block screws, and
connector holders (checked for any looseness)

Plastic jackets of cables and cords
Collection of dust and dirt
Power supply input voltages

Power supply voltages (of power supply modules and
external power supplies)

Q |90 © |0Cc|F

External appearances of modules

Check each mounted module for any crack or break in its casing. Any crack in the casing may
be a sign of breakage in the internal circuitry and may result in a system malfunction.
Indications on display devices (indicators)

Check the indications on each display device for any sign of abnormality.

Mounting screws, terminal block screws, and connector holders

Before you check these items, be sure to switch off the power to the system. Then, check all
the module-mounting screws, terminal block screws, and cable connector holders used in the
system for any looseness. If any loose screw or connector holder is found, retighten it. A
loose screw may result in a system malfunction or a component burnout due to overheating.
Plastic jackets of cables and cords

Check the plastic jackets of all the cables and cords used in the system for any damage or heat.
If the plastic jacket of such a cable or cord is damaged or heated, it may lead to a system
malfunction, electric shock, or a component burnout due to short-circuiting.

Collection of dust and dirt

Check all the modules used in the system for any collection of dust and dirt. If dust and dirt
are collected on a module, switch off the power to the system and clean the module with a
vacuum cleaner. Dust and dirt on a module may cause a short circuit in the internal circuitry,
resulting in a component burnout.

/I\ CAUTION

Properly tighten the screws. If they are inadequately tightened, malfunction,
smoke emission, or combustion may occur.
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NOTICE

Before installing the module, discharge any static buildup from your body
because static electricity may render the module defective.

® Power supply input voltages
@ Power supply voltages (of power supply modules and external power supplies)
Check that the input/output voltages of all the power supply modules and external power
supplies used in the system are within the specified ranges. Any under- or over-voltage may
result in a system malfunction.
The prescribed voltage ranges for the power supply modules are as follows:
Input voltage fluctuation range ---- LQV000: 85 to 132 VAC
LQVO010: 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 fluctuation range ---- 5 VDC + 5% (common to all the three: LQV000,
LQV100, LQV020, LQV200)
The output voltage of a power supply module should be checked at the SERVICE CHECK
terminals shown below. (For information on operating voltages of optional and I/O modules
and voltages of external power supplies, refer to the manuals supplied with those product items.)

POWER @

/ SERVICE CHECK terminals

pesvO— |

SERVICE[
cheekll po

ONR
POWER
ofFFe)

Ac1oo—1zovEH @
INPUT| N "©||
wo| 2]
rol 2]

Figure 10-1 SERVICE CHECK Terminals of the Power Supply Modules
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/I\ CAUTION

® |[f the input voltage for the power supply module is within the specified range
but close to the upper or lower limit, you should conclude that a power problem
exists, and ask the power supply facility manager to conduct an inspection.

® Be sure that the power source for supplying power to various modules is rated
as specified. The use of a differently rated power source may cause a risk of
fire.

NOTICE

® Ensure that the same power source is used for output module external power
source (for supplying power to the +V terminal) and load power supply. The
use of different power sources may cause a risk of malfunction.

® Hot-swapping of any mounted module will cause damage to the installed
hardware or software. So, be sure to replace any such module in a power-off
(de-energized) state.
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|

W Service lives of relay contact
The relays contained in certain types of hardware modules, such as LPU modules (model
LQP510, LQP511, or LQP512) and relay digital output (DO) modules (model LQY 100,
LQY 140, or LQY160) have a limited service life due to the wear of their contacts.
If these relays are intended to be operated at rated voltage and rated current, their expected
service life is approximately 70,000 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 a rule, each of those 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 160 relay DO module is approximately 100,000

switching operations.
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10.1.1 Replacing the module

® What you should get in preparation

(D Personal computer (with the S10V BASE SYSTEM installed in it)

(2 RS-232C cable (or I0BASE-T cable if the communication module used is an ET.NET
module)

@ New LPU module (model LQP510/511/512)

@ The above-mentioned ET.NET module is an optional module and, if it is mounted in place,
may be selected as the type of communication module to be used. For more information,
refer to Section 2.1, “Names and Functions of Each Part,” and Section 3.3, “Mounting the
Module,” in the USER’S MANUAL OPTION ET.NET (LQES520) (manual number
SVE-1-103) or the USER’S MANUAL OPTION ET.NET (LQE720) (manual number
SVE-1-128).

The same is the case for the CMU module, another optional module that is functionally
similar to the ET.NET module. For more information, refer to Section 2.1, “Names and
Functions of Each Part,” and Section 3.2, “Mounting the Module,” in the USER’S MANUAL
OPTION CMU (LQP520/525/527, LQZ500) (manual number SVE-1-110).

® Replacement procedure
(D Write down, on a piece of paper, the current settings of two switches, labeled LADDER
(toggle switch) and T/M (rotary switch), respectively, that are, as shown below, accessible at
the front side of the existing LPU module to be replaced.

LPU module’s toggle and
rotary switches settings

LADDER
RUN @5 STOP
T/M

. o
>§ |:| |:| |:| |:| ON CI%TD OFF
Terminal block (TB)

RS 232C cable

I

Power [&szc
supply

H if<li

@ Ensure that your application system has been shut down. Then, set the existing LPU
module’s LADDER switch in STOP position. Next, if any of the optional modules listed in
a table on the next page is installed in the controller unit, back up the setup information for
each such module, either according to backup instructions given in the accompanying manual
or by using the Backup Restore System (model S-7895-09). For information on how to use
the Backup Restore System, refer to Section 3.2, “Backup,” of the SOFTWARE MANUAL
OPERATION BACKUP RESTORE SYSTEM For Windows® (manual number SVE-3-
127).

(@ Turn off the power supply of the controller unit.

@ Remove the terminal block or TB from the existing LPU module.

(® Replace the existing LPU module with the new one.

10-6



10 MAINTENANCE

©® Set the new LPU module’s T/M switch in the same position as you wrote down in Step (D
and set its LADDER switch in STOP position.

(@ Turn on the power supply of the controller unit.

Connect the personal computer and the new LPU module together with the RS-232C cable.
Then, start the S10V Base System and load all necessary application programs to the
controller’s LPU module.

If the setup information for the above-mentioned optionally-installed module(s) was backed
up in Step @ above, restore it to the optionally installed module(s). For information on
how to restore it, refer to Section 3.3, “Restore,” of the SOFTWARE MANUAL
OPERATION BACKUP RESTORE SYSTEM For Windows® (manual number SVE-3-
127).

@ Reset the new LPU module by setting the RESET switch in ON position and then in OFF
position at its front.
Turn off the power supply of the controller unit.
@ Attach the TB that you removed in Step @ to the new LPU module.
@2 Set the new LPU module’s LADDER switch in the same position as you wrote down in Step
@3 Turn on the power supply of the controller unit and check that the new LPU module is
running normally.
Module model LPU setup information Reference
. . “4.2.5 F/D function” in the USER’S MANUAL OPTION EX.RI/O (LQE220)
LQE220 Extended-RV/O settings (all required)
(manual number SVE-1-148)
. . . “4.2.5 F/D function” in the USER’S MANUAL OPTION HS.R1/O (LQE230)
LQE230 High-speed RI/O settings (all required)
(manual number SVE-1-149)
IP address, subnet mask, and node “5.6.8 Saving setups” and “5.6.9  Sending setups” in the USER’S MANUAL
LQES00/LQES02
name OPTION FL.NET (LQE500/LQE502) (manual number SVE-1-101)
. “4.4.5 Load IP address setup information in from file” and “4.4.6  Save IP
IP address, subnet mask, and routing X L .
LQE520 . . . address setup information in file” in the USER’S MANUAL OPTION ET.NET
information (all required)
(LQES20) (manual number SVE-1-103)
. . “6.2 Task Start by Interrupt Input” in the USER’S MANUAL OPTION J.NET-
LQES545 Interrupt input-started task definition
INT (LQES545) (manual number SVE-1-107)
. . “4.3.2 F/D function” in the USER’S MANUAL OPTION IR.LINK (LQES546)
LQES46 Interrupt input-started task definition
(manual number SVE-1-117)
“4.8.5 Saving CPU link parameters in file (for SI0V controllers only)” and “4.8.6
LQESS50 Inter-CPU link settings (all required) Loading CPU link parameters in from file (for SI0V controllers only)” in the
USER’S MANUAL OPTION CPU LINK (LQE550) (manual number SVE-1-109)
LQE702 IP address, subnet mask, and node “5.5.8 Saving setups” and “5.5.9 Sending setups” in the USER’S MANUAL
name OPTION FL.NET (LQE702) (manual number SVE-1-130)
. “4.3.12 Load IP address setup information in from file” and “4.3.13 Save IP
IP address, subnet mask, and routing K L .
LQE710 . . . address setup information in file” in the USER’S MANUAL OPTION OPTET
information (all required)
(LQE710) (manual number SVE-1-136)
. “4.3.10 Load IP address setup information in from file” and “4.3.11 Save IP
IP address, subnet mask, and routing K L .
LQE720 . . . address setup information in file” in the USER’S MANUAL OPTION ET.NET
information (all required)
(LQE720) (manual number SVE-1-128)
LQP520/LQP525/ | IP address, subnet mask, and routing “4.2  Using the Base System” in the USER’S MANUAL OPTION CMU
LQP527 information (LQP520/525/527, LQZ500) (manual number SVE-1-110)
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(10.2 Replacing the Backup Battery )

When the backup battery capacity lowers, the “ALARM?” indicator of the LPU module comes on.
Confirm the drop of the battery capacity with the error log information. When the battery capacity
has lowered, the contents of the backup memory may be destructed if the power-off time exceeds 5
minutes. To prevent this, save the programs by the collective saving system beforehand.

The life of the battery is 7 years. Replace it within 7 years because a liquid leak may occur.

When the operating environment is severe (high temperature or high humidity), replace the battery
earlier (5 to 6 years) than the end of this period.

When you want to ask us for the replacement work, contact our sales section or distributor. The
battery is replaced by maintenance engineer with charge.

B Precautions on battery replacement

® When the “ALARM?” indicator of the LPU module lights up, check the error log information.
If the alarm is due to a drop of the battery capacity, replace the battery. However, save the
programs against program destruction beforehand by the collective saving system.

® Finish the battery replacement within 5 minutes. When the battery is disconnected, the clock
and the contents of the memory can be held for a maximum period of 5 minutes.

® The clock may stop. Check the time after the battery is replaced.

10.2.1 Replacing procedure

(D Discharge the static electricity charged on the human body before starting the replacement work.

@ Switch off the power switch of the power supply module and remove the LPU module.

(@ Remove the claws provided at 2 positions each on the left and right side of the front case shown
in the figure below by drawing these claws while pushing them.

@ Remove the front case.

Groove

Front case

LPU module
Front case

oo
g -

A

Terminal base

/
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B Notice
To finish the operations of the following steps & to within 5 minutes, prepare a battery for
replacement (model: BR6T-3WK41-Z manufactured by Hitachi Maxcell, Ltd.) at hand.

(® Remove the lock arm of the battery connector shown in the figure below and pull out the battery
connector from the board by pulling it slowly in the direction of the arrow.

Pull out

Battery connector / S

Lock arm

Board X

©® Remove the battery shown in the figure below (at left) by pulling it slowly.

(D Insert the battery for replacement (model: BR6T-3WK41-Z) along the guide rails provided on
the left side inside the LPU module shown in the figure below (at right).

Insert the battery connector into the board.

@ Check the time. If the time is wrong, set it anew.

B Notice
If the battery connector gets out of place or causes a contact fault, the backup data may be lost.
Insert the battery connector securely into the plug of the board until a “click” may be heard.

Guide rail
(inside the case)

Direction of insertion after battery
replacement

Pull out

Battery
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10.2.2 Scrapping a used battery

B General cautions when asking for disposal of a used lithium battery.
1. Pile-up method and pile-up container

Pile up batteries so as not to form a short circuit, charge or overdischarge circuit among the

batteries. Pile them up in the following way.

 Use an insulating material for the pile-up container.

* Put batteries in line in good order according to each type and size. When piling up the
batteries in multiple steps, insert an insulating material between the steps to completely
prevent terminals from making contact with one another.

* Do not mix different types of battery and other metal materials (wires, nails, etc.) when
piling up batteries.

* Batteries having an offensive smell are hazardous, being flammable. Do not put such
batteries together with other batteries but put each of them in a vinyl bag and then pile it up
in good order. As a rule, the batteries having an offensive smell need to be disposed of
individually.

2. Pile-up place
* Pile up batteries in a place where no open fire exists nearby.
* Pile up batteries in a place near which there is not any hazardous substance specified in the
Fire Service Law.
* Pile up batteries in a place that is not exposed to rain and water.

3. Packing method

* Perform packing by taking a measure to avoid mixing batteries during transportation, for
example, by putting cushioning materials in a package.

« Put batteries in pile-up containers and put these containers in a corrugated fiberboard case or
wooden case using cushioning materials in a packing unit of 10 kg or less.

* Indicate the following contents on the packing case:
Used lithium battery, battery type (ER), prohibition of mixing with hazardous substances,
where to contact in an emergency, prohibition of water leak.

4. Transport method
* Do not mix batteries with the hazardous substances specified in the Fire Service Law.
* Put the goods in such a place as may go to a high temperature, for example, near a radiator.
* Fix the goods against collapse of cargo.
» Take a measure so that the goods may not get wet in the rain or water.

B Manifest information
Ask the specialist company of industrial waste disposal to dispose of used lithium batteries.

/I\ CAUTION

Handling batteries incorrectly will invite the danger of firing or bursting. Some of
used batteries may have a considerable remaining capacity. Observe the
general cautions for piling-up, packing, and transportation to forward used
batteries to the specialist company of waste disposal safely. Regarding
concrete packing and transportation methods, make previous arrangements
thoroughly with the person in charge of this specialist company.
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C1 0.3 Troubleshooting

)

If a problem arises during operation of the S10V product, perform troubleshooting according to the

following procedure:

(D Diagnose the problem from indications on the operation-condition indicators provided on such

modules as the power supply, LPU, optional, and I/O modules in the LPU or I/O unit.
@ Diagnose the problem from an error log displayed on the tool system.
@ Replace the faulty module.

Operation-condition indicators Operation-condition indicators

n
ETNET. [ QE560

PS LQP510

oMU LQE520

o - alort
.
3
ERR 4 P
S0 4 y B
HITACHI § b | RO A |
2 o
-

UE LIS
R

GNDO i
| O |
[ O |
)
| O |

;

N

ET.NET
module

RS-232C
module

OD.RING
module

LPU module CcMU

Power supply module

module

Figure 10-2 Operation Condition Indicators in an LPU Unit (4-Slot Mount Base)

Operation-condition indicators Operation-condition indicators

RVO LOX100  DJINPUT LQX100  'AINPUT LOX10D  D.NPUT LQX100  DMNPUT

0-4-8-C-
1-6-9-D-

0-4-8-c-
1-5-9-D-

0-4-8-6-
1-5-0-D-

0-4-8-C-
1-6-9-D-

B 2 8 A E 28 A E 28 A E 2 8 A E
=) 3.7-8B-F- a-7-B-F- 3-7-8B-F- 3-7-8B-F-
100-120VAG 100-120VAG 100-120VAG 100-120VAC

I

Remote I/O station 1/0 module

module

Power supply
module

Figure 10-3 Operation Condition Indicators in an I/O Unit (4-Slot Mount Base)
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B Diagnosing from indicator indications

@

@

Power supply module

If the operation condition indicator of the power supply module is OFF during operation, an
abnormal operating voltage may be being applied to the module. Check the power supply
voltage. Ifitis an AC power supply, also check the waveform.

Optional modules

The operation condition indicators of an optional module provide an indication whose
meaning depends on its module type. For details, refer to a description of maintenance and
troubleshooting in the user’s manual supplied with the optional module.

I/O modules

The operation condition indicators of an I/O module provide an indication whose meaning
depends on its module type. For details, refer to a description of “7 MAINTENANCE” in
the “HARDWARE MANUAL I/O MODULES (manual number SME-1-114).”

LPU modules

The operation condition indicators of an LPU module are the six: RUN, PROT, SIMU,
ALARM, USER, and ERR. Of these, the indicators indicating an abnormal condition are
the two: ALARM and ERR. If any of the two goes out during operation, perform
troubleshooting by taking a remedial action as described below.

Table 10-2 Indications on LPU Module Indicators and Remedial Actions

Indicator Remedial Action

ALARM performing the procedure described on the next page, start up the tool system
indicator lit up and view the log.

This indication indicates a “backup battery low” condition or an error detected by
a startup check of a mounted optional module.
® “Battery low” condition
Replace the battery. For more information, see “10.2 Replacing the Backup
Battery.” An “ALARM?” log can be viewed on the tool system. By

® Error detected by a startup check of an optional module
By performing the procedure described on the next page, start up the tool
system and view an error log on the optional module. For a description of the
error and a required action, refer to a description of maintenance and
troubleshooting in the user’s manual supplied with the optional module.

ERR lit up

A serious fault has occurred in the LPU module, making the continuation of its
operation impossible. By performing the procedure described on the next page,
start up the tool system, view an “ERR” log, and find the cause of the fault.
Serious faults include a hardware fault such that fault recovery is impossible
unless the module is replaced. Since such faults also include a software error,
the program involved may need to be checked.
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B Viewing logs on the tool system
For information on how to start up the tool system, see “6 TOOLS.”

Initiate the basic tool and click the button.

21 [510¥] 510BASE i ]

LPU Connection status

LPU MODE Display Status of PCs(1)
’V RUNR) | STOP(S) = -

Pertormance @ | SFRLIEE)
PROTECT MODE S0 i
Cawww| = | _—Clickthe [ErrorLog | button.

LADDER MODE

| Enor Log() Help |
NORM(D | SMUD —
Evert Register(&
_ FermRedso® | essage List
CLEAR ALARM LED(&) Remote Resel7)
CLEAR LISER ERR LED(L) Deta Cleart®) |
R — hemary Dump(g)
PROTECT MODE
ong) | oFFE MCSaD

Change Connection(B)
CLEAR ALARM LED(E)
Set Time(T)
GLE&R USER ERR LED(Y)

Display Status of Netwerk(A)
Set P Address(G)
Battery Information(L)

~Connection status tisplay

Connection status place i
’7(; ONLINE “ PCSND. —‘ ’}‘ rs232¢ [

Jocx0) 1 Ethernet  192.192.182.1

 OFFLINE

The [Error log information] window appears, presenting such information as faulty modules and
their mounting slots, error codes and their meanings, and dates and times at which an error
occurred.

Error log information [<]
Errarlog

Madule | Maunt | Etrorc.. | Contents | Date | Time |
LFU Mou. 0x2301  Bateyinthe LPU .. 20020530 16:09.. Refresh
Sorting

Error Log Delete
eorLozaivee: | | <— Example of an error log reporting

EitorLog Sawe a “battery low” condition

Find the meanings of relevant error codes in the presented error information and take an

appropriate action. For the meanings of all possible error codes, see the “Error codes” listed on
the next page.
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B Error codes
Table 10-3 is a list of all error codes for an LPU module that may appear in an error log
presented by the basic tool and of required actions.

Table 10-3 Possible Error Codes for an LPU Module and Required Actions (1/2)

Error code Meaning Additional information and required action
0x1101 Processor register compare-check error At startup, the self-diagnosis capability detected an error.
0x1102 Processor arithmetic/logical Operation Reset the LPU module and then check if the same error

check-detected error persists.  If so, replace the LPU module.
0x1103 RAM compare-check detected error
0x1105 ROM compare-check detected error
0x1106 ROM check sum error
0x1108 Ladder program check sum error
0x1109 Timer diagnosis-detected error
0x110A Ladder processor diagnosis-detected error
0x110B Rotary switch setting range violation A setting of the T/M or operation setting switch is outside
the permitted range. See “3 NAMES AND
FUNCTIONS OF EACH PART,” set the switch again,
and reset the LPU module.
0x1201 RAM parity error Reset the LPU module. Then, if the same error persists,
0x1202 RAM parity error (ladder processor replace the module.
detected)
0x1203 Ladder illegal instruction detected
0x1204 Ladder illegal instruction detected (by the
ladder processor)
0x1205 Watchdog timer timeout
0x1206 Ladder program watchdog timer timeout The processing time required by a ladder program
exceeded the set time value of the watchdog timer. Seta
larger value for the set time value of the watchdog timer,
or reduce the required processing time of the ladder
program.
0x1207 Stack overflowed Reset the LPU module. Then, if the same error persists,
replace the module.
0x1208 Ladder program nesting overflowed The depth of a nesting in a ladder program is five levels
or more. Reduce the nesting depth to four levels or less.
0x1209 Protection error An attempt to write data to a protected area in a ladder
program was detected. Review the ladder program.
For information on the protected area, see “8
OPERATION.”
0x120A User arithmetic/logical function registration |A registration address for a ladder program is set outside
address error SEQ-RAM. Review the setting.
0x120B RAM parity error (detected when an access |Reset the LPU module. Then, if the same error persists,
was made to it from the system bus) replace the module.
0x120C Arithmetic/logical function address error An attempt to access a long word was made from a word
boundary during execution of a arithmetic/logical
function. Review the user program so that it will access
a long word from a long-word boundary.

10-14
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Table 10-3 Possible Error Codes for an LPU Module and Required Actions (2/2)

Error code Meaning Additional information and required action
0x120D Index specification error in operational An index was specified in an operational function
function parameter parameter (for example, operational function for option

module) in which specifying an index was disabled.
Reconsider the user ladder program.

0x1304 Illegal instruction detected Reset the LPU module. Then, if the same error persists,

0x1306 Illegal instruction detected replace the module.

0x1309 Address error

0x130A Address error
0x13XX (*1) | Undefined exception detected
0x1480 to FF | Optional-module memory parity error A parity error occurred during accessing an optional

(*2) module’s internal RAM from the LPU module. Reset

the LPU module. Then, if the same error persists,
replace the optional module.
0x1601 CMU response monitoring timeout No response was received from the CMU module. Reset
the LPU module. Then, if the same error persists, the
CMU module may contain a failed component. Replace
the CMU module.
0x1602 CMU down The CMU module is down. Reset the LPU module.
Then, if the same error persists, the CMU module may
contain a failed component. Replace the CMU module.

0x2301 LPU battery low The backup battery is low. Replace the battery. For
more information, see “10.2 Replacing the Backup
Battery.”
0x2401 Optional-module startup check-detected One of the mounted optional modules is not up and
error running. View an error log on the optional module and

remove the cause of the error.

(*1) XX is a value in the range 00 to FF, except 04, 06, 09, and 0A.

(*2) The low-order two digits of each of these error codes represent the optional module. For information on these error
codes and the corresponding optional modules, see “Optional-module memory parity errors and the corresponding
optional modules.”

B Optional-module memory parity errors and the corresponding optional modules

Low-zrrfsrr fozglts of Corresponding optional module
80/81 CPU link (80: Main module; 81: Submodule)
82/83 OD.RING (82: Main module; 83: Submodule)
92/93 JNET/J.NET-INT/IR.LINK (92: Main module; 93: Submodule)
A0 to A3 RS-232C/RS-422 (A0: Channel 0; Al: Channel 1; A2: Channel 2; A3: Channel 3)
D2/D3 ET.NET/SV.LINK (D2: Main module; D3: Submodule)
E2/E3 FL.NET (E2: Main module; E3: Submodule)
FO to F3 D.NET (FO: Channel 0; F1: Channel 1; F2: Channel 2; F3: Channel 3)
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B Detailed error information table for LPU errors
When an error occurs in an LPU module, detailed error information is stored in the internal RAM
of the LPU. By looking up this table, users can conduct a more accurate diagnosis of the error
than with the error information that can be viewed using the basic tool. The table can be looked
up using the MCS data displaying function of the basic tool.
The detailed error information table is capable of storing up to eight cases of error information.
When the table becomes full, the oldest case of error information is overwritten with a new one.
The contents of this table are backed up by battery, so they will not be lost if the power to the

LPU module is switched off.

(1) Table structure

Address
/004D D000
/004D D004
/004D D008

/004D D208
/004D D408
/004D D608
/004D D808
/004D DAO8
/004D DCO08

/004D DEO8

Effective-data flag

Case pointer

Case 0
(512 bytes)

Case 1
(512 bytes)

Case 2
(512 bytes)

Case 3
(512 bytes)

Case 4
(512 bytes)

Case 5
(512 bytes)

Case 6
(512 bytes)

Case 7
(512 bytes)

Effective-data flag: Indicates whether or not effective data is
present in the detailed error information table.
When this flag is set to the value /0000 0001,
it indicates that effective data is present.
Case pointer: By case number, indicates the location (case) at
which to store a next case of error information.
The initial value of this pointer is /0000 0000 and is
incremented every time an error occurs. If the
pointer exceeds the value /0000 0007, it is set to
/0000 0000. For example, if the pointer value is
currently /0000 0002, the latest case of error
information stored is case 1.
Cases 0 thru 7: Each is an area for storing a case of error
information.
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(2) Case format

Offset from
the beginning
of case

+/0000 0000 |Error code Error code: Error code for an error that occurred.  For the

+/0000 0002 |Time an error occurred: Seconds meaning of this error code, see Table 10-3,

+/0000 0004 Minutes “Possible Error Codes for an LPU Module and

+/0000 0006 [Hours Required Actions.”

+/0000 0008 [Day of month Time an error occurred:

+/0000 000A [Month of year Time at which an error occurred. The information

+/0000 000C |Year 7 stored in this area is the time maintained by the

+/0000 000E [Day of week (Note) LPU module. Hence, the information may or may

+/0000 0010 |Detailed-information not be correct, depending on the time setting for the

word count LPU module.

+/0000 0014 |Detailed information Detailed-information word count:
A count of the number of effective data bytes of the
detailed information provided. As many effective
data bytes as indicated that are stored from the
beginning (offset + /0000 0014) of the detailed-
information storage area are used as the detailed
information.

+/0000 01FF Detailed information:

Information on an error that occurred. The format
in which the detailed information is stored depends
on the type of the error.  For details, see item (3),
“Detailed information,” that follows.

Note: The day of week is represented by one of the numeric values /0001 through /0007. For
example, the value /0001 signifies Sunday, and /0007 Saturday.
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3)

Detailed information

* Error codes 0x1101 and 0x1102 and their format

Offset from the

beginning of case
+/0000 0010
+/0000 0014

231 20

0x0000 0000 (detailed info word count)

0x0000 0000

* Error code 0x1105 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018
+/0000 001C

231 20

0x0000 000C (detailed info word count)

Address at which an error occurred

Read data

Read data

* Error code 0x1108 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018

231 20

0x0000 0008 (detailed info word count)

Starting address of area

Sum value

* Error code 0x110A and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018
+/0000 001C

231 20

0x0000 000C (detailed info word count)

Address at which an error occurred

Write data

Read data

* Error code 0x2301 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014

231 20

0x0000 0000 (detailed info word count)

0x0000 0000

* Error code 0x2401 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014

+/0000 0050

231 20

0x0000 0040 (detailed info word count)

I/F register address 1

I/F register address 16

* Error code 0x120D and their format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018
+/0000 001C
+/0000 0020
+/0000 0024
+/0000 0028
+/0000 002C
+/0000 0030
+/0000 0034
+/0000 0038
+/0000 003C

231 20

0x0000 002C (detailed info word count)

N coil number

Ladder program counter (SPC)

0x0000 0000

Error occurrence ladder instruction

0x0000 0000

0x0000 0000

0x0000 0000

0x0000 0000

0x0000 0000

0x0000 0000

0x0000 0000

(*2)
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* Error code 0x1103 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018
+/0000 001C

231 20

0x0000 000C (detailed info word count)

Address at which an error occurred

Write data

Read data

* Error code 0x1106 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018

231 20

0x0000 0008 (detailed info word count)

Starting address of ROM area

Sum value

* Error code 0x1109 and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014

231 20

0x0000 0004 (detailed info word count)

Error No. (*1)

 Error code 0x110B and its format

Offset from the

beginning of case
+/0000 0010
+/0000 0014

231 20

0x0000 0004 (detailed info word count)

Value of switch setting

* Error codes 0x1209 and 0x120C and their format

Offset from the

beginning of case
+/0000 0010
+/0000 0014
+/0000 0018
+/0000 001C
+/0000 0020
+/0000 0024
+/0000 0028
+/0000 002C
+/0000 0030
+/0000 0034
+/0000 0038
+/0000 003C

231 20

0x0000 002C (detailed info word count)

N coil number

Ladder program counter (SPC)

0x0000 0000

Error occurrence access address 1

Error occurrence access address 2

Error occurrence access address 3

Error occurrence access address 4

Error occurrence access address 5

Error occurrence access address 6

Error occurrence access address 7

Error occurrence access address 8
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(*1) Error No. = 0x0000 0001:
Time limit is reached earlier than specified.
0x0000 0002:
Time limit is reached later than specified.
(*2) I/F register addresses and the corresponding optional modules at which the error occurred

I/F register address Corresponding optional module
/41F800, F810 CPU link (/41F800: Main module; /41F810: Submodule)
/41F820, F830 OD.RING (/41F820: Main module; /41F830: Submodule)
/41F920, F930 JNET/INET-INT/IR.LINK (/41F920: Main module; /41F930: Submodule)

/41FA00, FA10, FA20, FA30 |RS-232C/RS-422 (/41FA00: Channel 0; /41FA10: Channel 1; /41FA20: Channel 2;
/41FA30: Channel 3)

/41FD20, FD30 ET.NET/SV.LINK (/41FD20: Main module; /41FD30: Submodule)

/41FE20, FE30 FL.NET (/41FE20: Main module; /41FE30: Submodule)

/41FF00, FF10, FF20, FF30 D.NET (/41F00: Channel 0; /41F10: Channel 1; /41F20: Channel 2; /41F30: Channel 3
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« Error codes other than listed on the previous page

Offset from the

beginning of case 2*
0x000001 EC(detailed-info word count)

+/0000 0010
+/0000 0014
+/0000 0018
+/0000 001C
+/0000 0020
+/0000 0024
+/0000 0028
+/0000 002C
+/0000 0030
+/0000 0034
+/0000 0038
+/0000 003C
+/0000 0040
+/0000 0044
+/0000 0048
+/0000 004C
+/0000 0050
+/0000 0054
+/0000 0058
+/0000 005C
+/0000 0060
+/0000 0064
+/0000 0068
+/0000 006C
+/0000 0070
+/0000 0074
+/0000 0078
+/0000 007C
+/0000 0080
+/0000 0084
+/0000 0088
+/0000 008C
+/0000 0090
+/0000 0094
+/0000 0098
+/0000 009C
+/0000 00AO
+/0000 00A4
+/0000 00A8
+/0000 00AC
+/0000 00BO
+/0000 00B4
+/0000 00B8
+/0000 00BC
+/0000 00CO

(*1) This is a nesting coil number that was being used in the running ladder program when the error occurred.
ladder program is not running at such a moment, the nesting coil number /0000 0000 is stored in that location.

N-coil No.

Ladder program counter (SPC)

HI-FLOW execution process No.

*1
(*2)
(*3)

Offset from the

beginning of case 2*

+/0000 00C4
+/0000 00C8
+/0000 00CC
+/0000 00DO

RO register

R1 register

R2 register

R3 register

R4 register

RS register

R6 register

R7 register

RS register

RO register

R10 register

R11 register

R12 register

R13 register

R14 register

Stack pointer

Program counter

Status register

GBR

VBR

MACH

MACL

PR

FRO register

FR1 register

FR2 register

FR3 register

FR4 register

FRS5 register

FR6 register

FR7 register

FRS register

FRY register

FR10 register

FR11 register

FR12 register

FR13 register

FR14 register

FR15 register

FPUL

FPSCR

A

MPU

internal
registers

+/0000 00D4
+/0000 00D8
+/0000 00DC
+/0000 O0OEO
+/0000 O0E4
+/0000 OOE8
+/0000 00EC
+/0000 00FO0
+/0000 00F4
+/0000 O0F8
+/0000 O0FC
+/0000 0100
+/0000 0104
+/0000 0108
+/0000 010C
+/0000 0110
+/0000 0114
+/0000 0118
+/0000 011C
+/0000 0120
+/0000 0124
+/0000 0128
+/0000 012C
+/0000 0130
+/0000 0134
+/0000 0138
+/0000 013C
+/0000 0140
+/0000 0144
+/0000 0148
+/0000 014C
+/0000 0150
+/0000 0154
+/0000 0158
+/0000 015C
+/0000 0160
+/0000 0164
+/0000 0168
+/0000 016C
+/0000 0170
+/0000 0174

216 215 20
BCR1 BCR2
WCRI RAMER
PADR PBDR
PCDR PDDR MPU
PEDR PFDR internal
PGDR PHDR registers
PJDR PKDR
PLDR /0000 v
TRQSEL IRQSTS
REV BUSTOUT
BTOADRH BTOADRL
RIOMODE RIOSTART
RIOSTS RIOINTMASK
RIOFIFOADR | ROPFIFODT
IOMODE STSCHK
10STS STATUSO
STATUSI STATUS2
STATUS3 PIOSTS
PERRADRH | PERRADRL
PERRDATAH | PERRDATAL
PRTYMODE SEQREGO
SEQREGI SEQREG2 | LPY
SEQREG3 SEQREG4 :rr:eg:::s
SEQREG5 SEQREG6 9
SEQREG7 SEQREGS
SEQREG9 SEQREG10
SEQREGI 1 SEQREGI2
SEQREG13 SEQREG 14
SEQREGI5 SEQPCH
SEQPCL RESET
SEQSTS SEQINTSTS
SEQINTMSK SEQRUN
SPERRADRH | SPERRADRL
SPERRDATAH | SPERRDATAL
SEQMODE | SEQSHADRH
SEQSHADRL /0000
MSWO
MSW1
MSW2
MSW3
MSW4
MSWS5
MSW6
MSW7
MSW8 v
If the

(*2) This is a program counter value that was being maintained for the running ladder program when the error occurred.
The program counter value stored is an address in the ladder processor.
the error occurred can be determined from the following equation:
Address when an error occurred = ladder program counter (SPC) x 4 + /10 0000

The actual address that was involved when

(*3) This is the process number of a HI-FLOW process that was running when the error occurred.
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(Continued from the previous page)

Offset from the

+/0000 0200
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beginning of case 2 2% 2" 2°
+/0000 0178 MCWO0 4
+/0000 017C MCW1
+/0000 0180 MCW3
+/0000 0184 MCW4
+/0000 0188 IRWO0
+/0000 018C IRW1
+/0000 0190 IRW2
+/0000 0194 IRW3
+/0000 0198 IRW4 LPU
+/0000 019C RERRLOG internal
+/0000 01A0 RSBACR registers
+/0000 01A4 RERRSTATSLV [ RERRENSLV
+/0000 01A8 RERRSTATCP RERRENCP
+/0000 01AC RLERRSTAT RLERREN
+/0000 01BO RBUSMNT RBRQTMR
+/0000 01B4 RTRANSTMR [ RACYCTMER
+/0000 01B8 |RACKBUSYTMR| RNOACKTMR
+/0000 01BC |RSTDTACKTMR RSBACR
+/0000 01CO PARBMODE RINTSTAT
+/0000 01C4 RINTEN /0000 v
+/0000 01C8 /0000 0000
+/0000 01CC /0000 0000
+/0000 01D0 Content of location addressed by SPC-20
+/0000 01D4 Content of location addressed by SPC-16
+/0000 01D8 Content of location addressed by SPC-12
+/0000 01DC Content of location addressed by SPC-8
+/0000 01EO Content of location addressed by SPC-4
+/0000 01E4 Content of location addressed by SPC
+/0000 01E8 Content of location addressed by SPC+4
+/0000 01EC Content of location addressed by SPC+8
+/0000 01FO0 Content of location addressed by SPC+12
+/0000 01F4 Content of location addressed by SPC+16
+/0000 01F8 /0000 0000
+/0000 01FC /0000 0000
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B Troubleshooting by replacing the faulty module
If the cause of the problem cannot be found by “Diagnosing from indicator indications,” check if
any of the fault conditions listed below exists.

Table 10-4 Diagnoses by Module Type

Module type Fault condition Remedial action
The operation-condition indicator does not |Replace the module.
Power supply module |..
light up.
None of the optional modules mounted are |Replace the LPU module
functioning. involved.

Optional modul
phionat module A particular optional module mounted is Replace the optional module.

not functioning.
None of the I/O modules mounted in an Replace the LPU module

LPU unit are functioning. involved.
I/O module None of the I/O modules mounted in a Replace the remote I/O station
particular I/O unit are functioning. involved.

A particular I/O module is not functioning. |Replace the module.
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Table 11-1  Common Specifications (1/2)

ltem Specification Remarks
Temperature Operating 0 to 55°C Temperature change rate
P Storage 20 to 75°C 10°C /h or lower
. . Operating 30 to 90%RH .
Relative humidity Storage 10 t0 90%RH Non-condensing
Frequency: 10 to 150 Hz; Acceleration: 10 .
Vibration resistance m/sz; Direction: each of X, Y, Z; Sweep Conforming to JIS C0040

time: 8 minutes; Sweep cycles: 20. standard.

Peak acceleration: 147 m/sz; Half-sine .
Shock resistance pulses; 3 times in each of X, Y, and Z Conforming to JIS C0041
directions.

standard.

Between all the external AC
Dielectric strength 1500 VAC for 1 minute terminals connected together
and the casing.

Environmental specification

Grounding Class D grounding
Ambient air Dust: 0.1 mg/m’ or less No corrosive gases
LQV000 | 100 to 120 VAC
LQVO010 [ 100 to 120 VAC Single phase, 50/60+5 Hz
Power voltage LQV100 100 to 120 VAC

100 to 110 VDC
LQV020 |24 VDC
LQV200 |200 to 240 VAC
LQV000 |85 to 132 VAC
LQVO010 |85 to 132 VAC
8510 132 VAC
8510 132 VDC
LQV020 |20.4 to 28.8 VDC
LQV200 | 170 to 264 VAC
LQVO000 |10 ms or shorter
LQVO010 |10 ms or shorter

Power voltage fluctuation range LQV100

All of these are durations in

Allowable instantaneous power 10 ms or shorter (in AC input) .
failure duration b LQV100 5 ms or shorter (in DC input) rated input.
LQV020 |5 ms or shorter
LQV200 |10 ms or shorter
LQV000 |80 VA maximum These figures are those in 100
LQVO010 | 130 VA maximum VAC input and with maximum

80 VA maximum (in AC input) load.

This figure is one in 100 VDC
input and with maximum load.
This figure is one in 24 VDC
input and with maximum load.

This figure is one in 220 VAC
input and with maximum load.

LQV100 . . .
Power consumption 50 W maximum (in DC input)

Power supply specification

LQV020 |50 W maximum

LQV200 | 120 VA maximum

LQV000 |15 A or less
LQVO010 |13 A or less

15 A or less (common to both
Rush current LQV100 AC and DC power inputs)

LQV020 |12 A or less

LQV200 |15 A or less

LQVO000 |7 A or less (at 48°C or below) [For details, see “9.7 Output

LQV010 [10 A or less Cur(rierllt from the Power Supply
Module.”

Output current LQV100 ]7)8’ (;rt fg 2 ((:fg; nggv‘gc and

LQV020 |7 A or less (at 48°C or below)

LQV200 |7 A or less
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Table 11-1 Common Specifications (2/2)

ltem Specification Remarks
4-slot LPU mount base (HSC-1540) 770 g
8-slot LPU mount base (HSC-1580) 1150 g
2-slot I/0O mount base (HSC-1021) 570 g
4-slot I/0 mount base (HSC-1041) 740 g
8-slot I/O mount base (HSC-1081) 1090 g
% Power supply module 320
~ (LQV000/100) g
Power supply module (LQV020) 390 g
Power supply module (LQV010) 440 g
Power supply module (LQV200) 480 g
LPU module (LQP510/511/512) 450 g
RI/O station module (LQS000/010) 270 g
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Table 11-2 External Input/Output Specifications

ltem Specification Remarks
Line speed 768kbps
Available lines 2 line
Connected units 12 maximum per line
Transferred words | 64 maximum (1024 points) per line
Insulation Transformer insulation

Loop checking with inverted 2 bits

Remote I/O Error detection -
data transmission
Modulation Bipolar modulation
Interconnection Daisy-chain connection
Terminating 100 Q or 150 ©
resistance
Total cabling length 300 m
Output form Relay output (relay-insulated)
100 VAC, 12t0 24 VDC/2 A
Rated output 48 VDC/0.5 A
100 VDC/0.1 A
Minimum output 12 VDC/20 mA
Response time 15 ms or less
PCs OK Service life Approx. 70,000 cycles of make-and-

(electrical) of relay |break operation (2 A at 100 VAC
[COS 9 =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)
Cable specification | Twisted-pair cable, 100 m or less
Contact input
(photocoupler-insulated)
Rated input 100 VAC, 100 VDC/5 mA

Input voltage range 85to 121 VAC, 85to 110 VDC

Input form

85 VAC or higher/3.8 mA or more
%%%,SE%/ ON-voltage/current 85 VDC or higher/3.8 mA or more
STOP OFF-voltage/current 25 VAC or lower/1.0 mA or less
25 VDC or lower/1.0 mA or less
Impedance Approx. 22 kQ
Response time 15 ms or less

Cable specification | Twisted-pair cable, 100 m or less
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Table 11-3 LPU Module Functional Specifications

Item Specification Remarks
LPU model LQP510 | LQP511 | LQP512
Number of input/output points When FREE: 2048 maximum; When FIX: 4096 maximum
Ladder chart HI-FLOW
. Not executable on the LPU
Pr;)grammlng HI-FLOW (it becomes executable with an installed CMU module)
anguage C language . Not executgble on the LPU
(it becomes executable with an installed CMU module)
Ladder
. - 77 types
Instructions 1nstmc't10ns
. Appll?d 141 types
nstructions
Backup Possible (backup by battery)
PIO memory Battery Lithium battery
(model: ER6T-3WK41-Z, backup duration: 7 years)
Ladder program Backup Possible (with flash memory)
memory Capacity 100k steps
. Ladd?r 0.015 ps/step or higher (LD or AND instljuct@on, peak . 100-instruction continuation: 0.0166 ps/step
instructions capacity at pipeline processing)
P . Applied 0.045 ps/instruction or higher (INC, DEC, MOVE or NOT [ 100-instruction continuation: 0.0467
rocessing speed . . . . . D : . :
nstructions instruction, peak capacity at pipeline processing) | ps/instruction
Scan time Approx. 1 ms/50k steps This ﬁg}lre is the case when only ladder
instructions are used.
Ladder Internal registers (R) 4096 points
facilities Keep relays (K) 4096 points
Timers (T) 512 points, on-delay type, set time of 0.1 t0 999.9 s.
One-shot timers (U) 256 points, one-shot multi-type, set time of 0.1 t0 999.9 s.
Counters (C) 256 points, up-down type, set time of 1 to 9999 counts.
Global link registers (G) 4096 points Support of inter-CPU(LPU) linking.
Nesting coils (N) 256 points Selectable between master control and zone
control.
Process registers (P) 128 points Provided for initiation of C-mode programs.
Event registers (E) 256 points Provided for lighting up the USER indicator.
Edge contacts (V) 4096 points Selectable between rising edge and falling edge.
Z-registers (Z) 1024 points Provided for use in tracing.
System registers (S) 3072 points Stlcaeration result flags, fuse blow-outs, timeouts,
hltenzaAl,\}r’og Kc/[g)lsters 4096 points each
Data registers (DW) 4096 points 1 point = 1 word (16 bits)
Data registers (BD) 512 points 1 point = 1 long word (32 bits)
Data registers (FW) 3072 points 1 point = 1 word (16 bits)
Data registers (LB) 65536 points
Data registers (LL) 8192 points 1 point = 1 long word (32 bits)
Data registers (LF) 8192 points 1 point = single-precision floating-point (32 bits)
Data registers (LW) 65536 points 1 point = 1 word (16 bits)
Data registers (LM) 8192 points 1 point = 1 long word (32 bits)
Data registers (LG) 8192 points 1 point = single-precision floating-point (32 bits)
Data registers (LX) 16384 points 1 point = 1 word (16 bits)
Data registers (LR) 4096 points Dedicated to ladder converter.
Edge contacts (LV) 4096 points Dedicated to ladder converter.
Floatmg-pm.nt arlthmetlc in applied Possible
instructions
Overall monitoring Watchdog timer
. Memory monitoring Parity checking for ladder program memory
Abnormality Ladder processin, Checking for illegal instructions
detection D £ —ng £ —
capabilities Backup Checklng for battery-low COl’ldltl()n.S
Input/output Checking for fuse errors and remote /O timeouts
Communication RS-232C and RS-422 parity checks
Tool interface RS-232C, 115.2 kbps
Host computer interface H-7338 (RS-422), 9600 bps Allows connection of display devices.
Hot swapping Not allowed
Current consumption 1000 mA or less
Extended remote /O Not supported | Supported
High-speed remote /O Not supported | Supported
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