


































































































































































































































































































Chapter 7 EMC Standard

(2) Connection of power and earth wires

Earthing and power supply wires for the PLC system must be connected as described below.

<«—] ferrite core

(a) Earth the control panel with a thick wire so that a low impedance connection to ground can be ensured even at high frequencies.

(b) The function of LG (Line Ground) and FG (Frame Ground) terminals is to pass the noise generated in the PLC system to the ground,
so an impedance that is as low as possible must be ensured.

(c) The earthing wire itself can generate the noise, so wire as short and thick to prevent from acting as an antenna.

(d) Attach ferrite core under  the power cable to satisfy CE specification.

[ferrite core]
External Dimension (mm) maximum
cable
manufacture | name A B c D diameter address

(mm)
Laird 28A3851-0A2 30.00 13.00 33.70 30.00 12.85 www.lairdtech.com
Laird 28A5776-0A2 29.20 20.00 42.00 42.00 19.40 www.lairdtech.com
Coilmaster C2L RU130B 31.50 13.00 33.00 3150 13.00 www.coilmaster.com.tw
TDK ZCAT3035-1330 30.00 13.00 34.00 30.00 13.00 www.tdk.com
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7.2 Requirement to Conform to the Low-voltage Directive

The low-voltage directive requires each device that operates with the power supply ranging from 50V to 1000VAC and 75V to 1500VDC to satisfy
the safety requirements. Cautions and installation and wiring of the PLC XGB series to conform to the low-voltage directive are described in this
section.

The described contents in this manual are based on the requirements and the applicable standards control. However, LS ELECTRIC will not
guarantee that the overall machinery manufactured according to the these details conforms to the above regulation. The method of conformance
to the EMC directive and the judgment on whether or not the machinery conforms to the EMC Directive must be determined finally by the
manufacturer of the machinery.

7.2.1 Standard Applied for XGB Series

The XGB PLC complies with EN6100-1 (safety of equipment used in measurement and control laboratories.

XGB series PLCs have been developed in accordance with the above standards for modules operating at rated voltage of AC50V / DC75V
or higher.

7.2.2 XGB Series PLC Selection

(1) Powerand CPU
Since the rated voltage of the main unit is less than the DC24V rating, it is outside the scope of the low voltage command.

(2) /O module

There are dangerous voltages (voltages higher than 42.4V peak) inside the I/O modules of the
AC110/220V rated I/O voltages. Therefore, the CE mark-compliant models are enhanced in insulation internally between the primary and
secondary.

The I/0O modules of DC24V or less rating are out of the low-voltage directive application range.
(3) Special module, Communication module

The special module and communication modules are DC24V or less in rated voltage, therefore they are out of the low-voltage directive
application range.
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Chapter 1 Program Configuration and Operation Method

Part 2.Basic Fuctions

This Chapter covers the details of programming and operations, monitoring of basic unit

Chapter 1 Program Configuration and Operation Method
1.1 Programming Basics

1.1.1 Programming Method

The basic unit supports programming method of repetitive operation interrupt operation, fixed operation.

(1) Repetitive operation mode (Scan)
It means the basic programming method of the PLC.
It is the method that performs the written program repetitively from the first step to the last one and a series of such procedures is
called ‘program scan'. A series of such processing is called the repetitive operation mode and it can be divided as below.

«It is the stage to start scan processing. In case of supplying power or reset, it
runs just once and executes the below.

-Expansion module reset

_ — = -Self-diagnosis

-Data clear (initialization of internal variables and device areas)

-Allocation of address I/O modules and registration of module types

-In case of designating the initialization task, the initialization program runs.

Refresh of input | _ _ _ _ _ | +Before starting the program operation, it reads the values of input contents and
image area - saves them to the input image memory area inside the PLC at once.

Operation
startup

Initialization -

Program operation _| It executes operations in order from start to end of the program.
processing -

Repeat
- -It saves the output data to the output image memory area based on the

[man of the program | . =

End o[lthe program

_| Ifthe program operation ends, it outputs the data saved to the output

Refresh of output
image area
Scan END
processing

It is the state to return to the initial step after completing 1 scan process. It
executes the below.

-Update of the timer, counter, scan processing time, F area flag, etc.

- -User event, data trace service

-1 -Loader communication service

-Self-diagnosis

-Embedded communication service(P2P, high speed link)

-Processing expansion, special communication modules

-Checking the state of the mode setting key switch

1-1 | S E o1
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(2) Interrupt operation mode

(fixed cycle, external interrupt, internal device start, high speed counter, positioning control)
It is the mode that suspends the currently executed scan program operation and handles the interrupt program
immediately when urgent priority matter occurs during execution of the PLC scan program. The signals that inform
the CPU of such interrupt occurrence is called ‘interrupt signal’ and there are 4 kinds as below. For more details on
each interrupt operation, refer to Section 1.1.5 ~ 1.1.10.

(For the positioning interrupt operation method, refer to Chapter 3 Built-in Positioning)

« Fixed cycle signal: Interrupt signal occurring at the fixed interval
« External input signal: External contact (PO000~00007) input signal

- Internal device: In case the internal device value is matched with the set occurrence condition
« High speed counter: In case the high speed counter current value is matched with the set value

« Position : An interrupt signal generated at a predetermined time interval

Operation
startup

Initialization

Refresh of input
image area

Program operation
processing

Repeat

[Start oflthe program

End of fhe program

Refresh of output
image area
Scan END processing

Occurrence of interrupt
signal

Return of the scan
program

When the interrupt signal occurs during processing the
_| scan program, the execution of the scan program is
suspended for a while and the interrupt program is
executed first and then, it returns to the scan program.

Interrupt operation
processing
Ean of the interrupt program|

nd of the inierrupt pregram

(3) Fixed Cycle Operation mode

It is the mode that executes the scan program every fixed time.
After executing all scan programs, it stands by until the fixed cycle time and then, the next scan will resume at the

specified time.

At this time, the current scan time displayed in F area indicates the net program processing time except waiting time.
If the actual scan program processing time is longer than the fixed cycle, fixed cycle error flag will be turned On. The
flags related to fixed cycle operation are as below.

Bit Flag Name

Name

Description

FOOSC | CONSTANT_ER

Fixed cycle error

In case the actual scan time is longer than the fixed
cycle set value

FO080 | _CONSTANT_RUN

Fixed cycle operation is
running

Turned ON during fixed cycle operation

1-2
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1.1.2 Execution processing in case of instantaneous interruption

If the input power voltage supplied to basic unit is lower than the specification, the PLC will detect instantaneous

interruption.

When the PLC detects instantaneous interruption, the following execution processing will run.

Blackout time

Execution processing

/

H

(1) Execution is interrupted, maintaining output state of when
instantaneous interruption occurred.

(2) If instantaneous interruption is canceled, execution will
resume.

instantaneous interruption over 1ms

Input power (3) In case execution is suspended due to instantaneous
: : : B interruption, timer measurement and one for fixed cycle
instantaneous interruption within 1ms . . .
interrupt will be continuously run.
/ (1) If instantaneous interruption exceeds 1ms, the PLC will
execute restart like the time when power is supplied.
Input power

The below figure shows the PLC'’s execution processing flow chart when instantaneous interruption occurs.

Instantanecus
interruption occurred

PLC operation stopped

Neo

More than 10ms?

Yes

¥

Timer measurement

Clear instantaneous
interruption?.

Restart of the PLC

Compensation of the
current timer value

End

Instantaneous interruption means the state that the PLC exceeds the allowable variation rage of the specified power

and is lower than the range. The brief (several ms ~ dozens of ms) blackout is called instantaneous interruption.
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1.1.3 Scan Time

The scan time is the time that takes to complete a single control operation from step O of the full scan program to
step 0 of the next scan,; it is directly connected to the system’s control performance.

(1) Scan time formula

The scan time is the sum of the process time of the scan program and interrupt program written by a user and
the PLC's internal END processing time; it can be calculated by the below formula.

(a) Scan time = scan program processing time  interrupt program processing time  PLC internal processing
time
Scan program processing time = Processing time of the user program excluding the interrupt program
Interrupt program processing time = Sum of the interrupt program running time processed for 1 scan
PLC internal processing time = Self-diagnosis time I/O refresh time internal data processing time
communication service processing time  (processing XG5000 service and embedded communication)

MPU processing time Expansion interface processing time
PLC
. . Analog module o
Model Scan program | internal |Digital I/O module OEENED Communication module
running (32K) |Processing| (32 points, 1 EA) 1EA) ' (200 byte, 1 block)
time
XBM-DN32HP 7.2 0.8 0.3 2.0 0.8

XBM 'HP’ unit performs the control operation based on the below sequence. Accordingly, you can estimate the rough control
performance of the system to be designed by using the below calculation method.

VO processing time Communication module service

System processing

_ XG5000
Task processing
Basic unit - Ladder processing time I T | I A I Ladder processing - i I I
£ g ——— Scantme ——m»
, 3
Expansion v
module (- ' I Self-processing —— |

m—

Exchange of /O module data Exchange of communication module data

Scan time = Ladder running time + system processing time + digital module I/O processing time + analog I/O
processing time + communication module processing time + XG5000 Service processing time

1-4
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(2) Example of calculating the scan time
The example of the PLC’s system configuration and the calculation result of the scan time are as follows.

xGB DR [ | (10w s

tems System Configuration
Basic unit SLOT2 | SLOT3 | SLOT4 | SLOT5 | SLOT6 SLOT7 SLOT8
P,:Z?nued XBM-DN32HP XBE-DC32A * 3EA XBF-ADO4A * 2EA | XBL-C41A | XBL-EMTA
Operating i ) 200 Byte per module,
conditions 20kStep 1 block

Scan time= Ladder running time + system processing time + digital 1/0 processing time +
analog 1/0 processing time + communication module processing time + XG5000 Service
processing time = 7.2 + 0.8 + 0.3*3 + 2.0*2 + 0.8*2 +0.1= 14.6

However, in the event of changing during RUN or writing communication parameters with XG5000, it requires
converting the program changed during RUN into executable machine code in the PLC or other internal
processing operations for changed communication parameters so the scan time may be temporarily increased
by several ms or more.

(3) Verification of the scan time
The PLC's scan time can be verified by using XG5000 or flag as below.
(a) How to use XG5000: Click Online - Diagnosis - PLCinformation - Performance

|‘Griine | Menitar Montor Debug  Windaw Winsaw T3¢ formadon =N
1B Dusconnect EALAY ARARR,
;@ Comnadtian Setlings... BE e R ETE CPU | Parormance | Password | PLC RTC
FmeaEED Scan ime
Maw,! 78ms Min,: 539ms Cur,! d0ms
Mameny used
Program: B FErap 15 0 RN
| Detals..,
Comment{ I 1355 /6 kE <2

[ Dells.,,
Diagnoss *|E A intomation..
U7 Pic mstory..
PLC Emeen/Waming ..
1O Infeemation..
Sewe MG Heatory

II:“I. - Clo_ée__

(b) How to use flag : The scan time is saved in the below system flag (F) area.

WORD Flag Name Name Description

The longest scan time

F0050 SCAN_MAX | Maximum scan time ’ .
- — (update in case of occurrence only), in 0.1ms

FOO5L | SCAN_MIX | Minimum scan time The shortest scan time .
- — (update in case of occurrence only), in 0.1ms
FO0052 | SCAN_MAX | Currentscan time Running time of this scan (scan update), in 0.1ms

1'5 | LS—ELECTRHC
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1.1.4 Program Composition

The program is composed of all function factors required to perform a specific control and they are saved in the
basic unit's RAM or flash memory. The function factors to execute the program can be generally divided as below.

Function factors

Executing details

Initialization program

» After applying power, it is the program that is firstly executed after completing the self-
initialization operations required to operate the PLC. It should run until the INIT_DONE
command executes.

*When the initialization program runs, only the initialization program is available until the
INIT_DONE command runs; the scan program and fixed cycle, external interrupt, internal
device task program are not executed. All other embedded functions such as I/O refresh, high
speed counter, communication are normally executed.

e It is used to program various operations required for the initial settings of the system

configured with the high performance XGB PLC.

Scan program

*Repeated regularly at every scan. It performs the operation repetitively from the first step to
the last step in order of being written.

«If the fixed cycle interrupt, external contact interrupt, high speed counter interrupt occur
during execution of the scan program, it will stop the scan program and return to the
scan program after executing the relevant interrupt program.

Fixed cycle interrupt
program

<Executed at every set cycle regardless of the scan program. It can be applied to execute the
following time conditions.
» Execution at the shorter time interval than 1 scan processing time
» Execution at the longer time interval than 1 scan processing time
» Execution at the fixed time interval

External contact
interrupt program

» Executed every time the input conditions (rising edge, falling edge, transition) of the set
external input signal occur. It can be applied when immediate execution is required for external
input conditions.

High speed counter
interrupt program

<Executed when the high speed counter’s current value is matched with the set value.

positioning interrupt
program

erefer to Part 3 Built-in Positioning

Internal device
interrupt program

<Executed when the set internal device is matched with relational conditions.
<Detects whether starting conditions of the internal device interrupt occurs during END after
executing the scan program

Subroutine program

» Executed only when the input condition of the CALL command is On.

1) Make the interrupt program as shortly as possible. In case the same interrupt occurs repeatedly during
executing the interrupt program, O/S watchdog error may occur with non-execution of the scan program.

(In case the self-interrupt occurs during executing the interrupt program, task conflict error may occur.)
2)Although interrupts with low priority occur several times during executing the one with high priority, the interrupt
will run just once so you should pay attention to set up the priority.
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1.1.5 Interrupt

(1) Interrupt processing flow chart
It describes the PLC's operation flow chart, giving you the example of setting the interrupt program as below.

« Interrupt setting

Interrupt type Interrupt Name Priority Task No. Program Name Remarks
Initialization InterruptO - - Initialization program
Fixed cycle 1 Interruptl 2 0 Fixed cycle 1
External Interrupt2 2 16 External
Internal device | Interrupt3 3 24 Internal device
High speed Interrupt4 4 40 High speed counter
counter
Fixed cycle 2 Interrupts 3 1 Fixed cycle 2
Scan program -
f Initializing
l (Before INIT_DONE instruction)
Interrupt 1_Cycle time ‘\'l Cycle time 1 execution
occur
Cycle time 1/ l Cycle time 1 execution
external occur
simultaneously l External I/O execution
v
Internal device
Interrupt occur
v
Cycle time 2 '\'l Cycle time 2 execution
occur
v Internal device interrupt
S
END l execution
[ Cycle time 1 1 Timed-driven 1
l execution execution
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If the interrupt with the same priority occur at the same time, the early set interrupt will be executed first.
case ‘interrupt 1’and‘interrupt 2’occur at the same time, ‘interrupt1'will be executed first.)
If the interrupt with higher priority occurs during execution of interrupts, the interrupt with higher priority will be
executed first.
All interrupts are allowable (Enable) when the power is On. If you want to run by interrupt program or prohibit
them, you can use El, DI command.
The internal device interrupt will run after getting the END command.

1)
2)

3)

4)

(In

(2) Types and operation standards of tasks
The types and operation standards of tasks that are available for the high performance small-sized PLC are as

below.
e . External contact Internal contact |High speed counter |positioning task
0 Fixed cycle task gnsp P 9
Spec. task task task
Maximum
16 EA 8EA 16 EA 4EA 1EA
number
i Rising or falling edge of )
Fixed cycle (Can be . High speed counter )
the basic unit . . Fixed cycle (can be set
Start setupto Internal device’s comparative output 0/ )
. P0O00~P007 . . o up to 10ms in Ims
conditions|4,294,967.295 . designated conditions | The minimum set value |.
input contacts increments)

seconds, in 1ms)

is matched

the range of 0~15

range of 16~23

range of 24~39

range of 40~43

Executed when the
Detection Executed immediately |Executed with current counter value is
and Executed cyclically at |when the edge ofthe  |searching conditions matched with the Executed cyclically at
Execwtion every setting time basic unit PO08~POOF |after completing the minimum set value of  |every setting time
input contacts occur scan program the comparative output
0
Detection - . - .
delay Delayed for the Within the maximum of |Delayed as much as the|Within the maximum of |Delayed for the
Time maximum of Ims 0.05 maximum scantime  |0.25 maximum of Ims
Priority of |2 ~ 7 level setting Cannot set priority
execution | (2 level has the Same as the left Same as the left Same as the left (Has a higher priority
s highest priority) than other tasks)
Designated without | Designated without Designated without Designated without
Task No. |overlapped usersin  |overlapped users in the |overlapped users in the |overlapped users in the |44

(3) Processing method of the task program
It describes the common processing methods and instructions for the task program.

(a) Characteristics of the task program

In contrast with the scan program, the task program runs only when the execution conditions occur
without repetition processing. When writing the task program, consider this point.
For example, if the timer and counter are applied to the task program with the fixed cycle of 10 seconds,
the maxim error of 10 seconds may occur in the timer. The counter reflects the input state every 10
seconds so the input that changed within 10 seconds is not counted.

1-8
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(b) Execution priority
In case several tasks to be executed stand by, the task program with high priority should be processed
first. If the tasks with the same priority stand by, they should be processed in order of occurrence.
When the fixed cycle task and external contact task occur at the same time, the task set early by
XG5000 will be executed by priority.
Set up the priority of the task programs in consideration of characteristics, importance of the programs
and urgency of required executions.
(c)Processing delay time
The delay of task program processing is caused by the below causes. Consider these factors when setting
up tasks and writing programs.
Delayed detection of tasks  (Refer to the detailed description of each task.)
Program execution delay due to execution of the preceding task program
Input/output data refresh of expansion special module
(d) Relation between the initialization, scan program and the task program
When executing the initialization task program, the fixed cycle, external contact, high speed counter,
internal contact task cannot be started.

The scan program has the lowest priority so when the task occurs, the scan program will be suspended
and the task program will be executed preemptively. Accordingly, in case the tasks occur frequently during
one scan or they converge intermittently, the scan time may be extended abnormally. You should consider
this point when setting tasks.

(e) Protection of the currently running scan program by prohibiting tasks execution
If you do not want the scan program to be suspended by the task program with high priority during
executing the scan program, you can partially prohibit the execution of task programs by using the below

DI, El command in order to protect the scan program.

(When the power is supplied to the PLC, the initial values of all tasks are El (allowable) state.)

Command Use Description
El Allows the start of all tasks.
DI DI Prohibits the start of all tasks.
EIN Allows the start of the task designated as n.
DIN Prohibits the start of the task designated as n.

(4)Verification of task program
After writing the task program, verify it based on the following instructions.

(a) Are the occurrence conditions of tasks proper?
If tasks occur frequently beyond necessity or if several tasks occur in one scan, the scan time may be
extended or become irregular. / If you cannot change task settings, check the maximum scan time.

(b) Are the priorities of tasks arranged well?
The task program with low priority may be delayed and fail to be executed in time due to the task program
with high priority, in some cases, the pending tasks occur redundantly during execution of the preceding
tasks so it may lead to tasks conflicts.
Set up the priority in consideration of urgency, running time, etc. of tasks.

(c) Are task programs made as shortly as possible?
Long running time of the task program can cause the long or irregular scan time or may lead to the conflict of task
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programs. Make the task programs as shortly as possible.
Especially, when attaching expansion special module, or using PUT,GET instructions, program processing might
be delayed.( More than 10ms task cycle is recommended).
When making the task program with fixed cycle, the task program should be executed within 10% of the operation
cycle of the shortest task among several tasks.
Ex.) When the task program’s running time is 1ms, the fixed cycle time should be more than 10ms.

(d) Is the protection of the program needed for the task with high priority during execution of the program?

If the other task interrupts during execution of the task program, after the executing task is completed, among
pending tasks, the one will run in order of priority. If you do not want interruption of other tasks during

execution of the task program, protect the program with DI, El applied commands.

(5)Example of program configuration and processing
The example of the program execution sequence is given under the registered tasks and programs as below.

* Registered task programs
Interrupt source Interrupt Name Priority Task No. Program Name running time
Fixed cycle 10 _fixed cycle 3 0 Program1 2ms
Internal contact Internalcontact. MOO 5 24 Program2 ms
External contact  |Externalcontact P08 2 16 Program3 2ms
- - - - Scan program 17ms

Scan startup
(Initial operation setup) New scan startup

v y v
_ N | [ ]

End of Scan program

Execution of
Scan program

Execution of program 1 -

Occurrence ‘
of 10ms_fixed cycle

Execution of program 2
Occurrence of
Internal contact MOOO

Execution of program 3
Occurrence of ™M
external contact POOO

v

Time

0 678 10 12 20 22 2425 30 32 34

Time () Executed details

The scan program starts and is executed.
Request on running the external contact interrupt is entered and the scan program is interrupted and

6~8 . Y . . .
the program 3 runs. There is the request onrerun at 7[ ] but it is ignored since the program is running.
8~10 The execution of the program 3 is completed and the scan program will run continuously.
10-12 There is the request on running 10 _fixed cycle interrupt so the scan program is interrupted and the

program 1 runs.

| 110
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time( ) Executed details
12-20 The execution of the program 1 is completed and the scan program that was interrupted runs
continuously.
Although there are the requests on 10 _fixed cycle interrupt and the external contact interrupt at the
20 same time, the external contact interrupt has higher priority so the program 3 runs and the program 1

stands by for execution.

20~22  |The scan program is interrupted and the program 3 runs.

The execution of the program 3 is completed and the pending 10 _fixed cycle interrupt program 1
runs.

22~24

24~25 | The execution of the program 1 is completed and the scan program is finished.

The program 2 is executed by checking the interrupt request on internal contact MO of P2 at the time

25 .
of completion of the scan program.

25~30 |The program 2 runs.

The request on 10 _fixed cycle interrupt occurs and the 10 _fixed cycle has higher priority so the

30-32 program 2 is interrupted and the program 1 runs.

32~34  |The execution of the program 1 is completed and the program 2 that was interrupted is finished.

34 The new scan starts (startup of executing the scan program)

1.1.6 Initialization task

(1) How to set up the task
You can add initialization tasks in the project window of XG5000 as below and add the programs to be
executed. For more details, refer to the XG5000 manual. (You cannot add tasks on online. After disconnecting
the PLC, add tasks.)

(@) Adding task: Select Project — Addltems — Task or after clicking with the right mouse button on
the project name of the project tree, select  Add Items - Task as shown in the below figure.

Project - B X MNewProgram X
4 3 XGB PROJECT *
4 B Network Configuration
a £ Unspecified Metwork
: i.£4, NewPLC [BOSO Internal Cnet]
: Lg% NewPLC [BOS1 Internal FEnet]
% System Variable
() NewPLC(XGB-*=="»—=x0
P9 variablercq  OPe"
a [# Parameter
g

Add Item L4 PLC...

T rt i Fil 4
mport from File Task...

Export to File...

o Program...
40 Sean Progr: Export network settings to file...

MewProl Function...
Jé Cut Ctrl=X Function Block...
Copy Ctrl+C Data Type...
B raste Crl=V
X Delete Delete

(b) The screen for registering the task will be displayed. Click  Initialization in the execution conditions
and enter the task name.
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Task ' P ||
Task name:
Priority: 2

(Cydle Time:0~15, External Contacts: 16~23, Internal
Device:24n~39,

High-speed Counter:40 ~43, Position Control:44~44)

Task number: 0
Execution condition
@ Initialization

() Cyde time ms

(c) Click on the right mouse button on the registered task and click  Add ltems - Program

4 EF XGB PROJECT *
a4 HF Metwork Configuration
¢ a-fD Undefined Network

%@ System Variable

49 NewPLC(XGB-XBMHP)-Offline
{24 Variable/Comment

a [@ Parameter

Basic Parameter

[ /O Parameter

» . Internal Parameter

a-[2] Scan Program
-[# NewProgram

Open
Add Item L4 PLC...
I rt F Fil 3
) mpaort From File T

& Export to File..,

i Program...
Export Metwork Settings to File..,
Xpor or ings to Fi —

(d) Make the necessary initialization program and make sure to include the INIT_DONE command to the
initialization task program.

(If the operation conditions of INIT_DONE runs, the initialization task is ended and the scan program runs.)

n PDDDIED [ TN 70000 1000 |]
Tnnuln INIT_DOME
3
END
5
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1.1.7 Fixed cycle task
(1) How to set up the task

(@ Adding tasks: Select Project — Addltems — Task

the project name of the project tree, select

Project

o T XGB PROJECT *
4B Network Configuration
4D Undefined Network
MNewPLC [BOSO Internal Cnet]
g% NewPLC [BOS1 Internal FEnet]
.5 System Variable
4 ) NewPLCpf— ==~
29 Variably o

-

(b) The screen for registering the task will be displayed. Click  Fixed cycle

or after clicking with the right mouse button on
Add tems - Task as shown inthe below figure.

a4 = ' NewProgram

4 I

2 [® Parame  addiem ’ PLC...
i‘:;' _ Import From File 4 .
C o Inte i Program...
‘ Scan Pi Export Network Settings to File... Fundtion..

in the execution conditions and

after entering the task name, input the items required for setting as below

ltems Input range

Description

priority 2~7

Designates the priority of tasks.

Task No. 0~15

Designates the task number.
The numbers overlapped with are not available.

cycle 1~4,294,967,295 ( )

Designates the task’s running cycle.

Task

Task number: 0 Device:24~39,
Execution condition
_) Initialization
@ Cyde time ms
D1fo !
10 execution conditions

@) Rising Falling Transition

_) Internal device BIT

[
Task name: | oK
—

{Cyde Time:0~15, External Contacts: 16~23, Internal

High-speed Counter:40~43, Position Control: 44~44)
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(c) Click on the right mouse button on the registered task and click ~ Add ltems - Program
4T3 XGB PROJECT *
a-Hp Metwork Configuration
i 4P Undefined Network
»% MewPLC [BOSO Internal Cnet]
H 653 MewPLC [BOS1 Internal FEnet]
. System Variable
a - NewPLC(XGB-XBMHP)-Offline
... 29 variable/Comment
4 [B Parameter

< ]

Basic Parameter | FLC | Progam |
g 1O Parameter 1] [

i ¢ Internal Parameter

4 Scan Program

H NewProgram
“-4@r Cycle(D Fixed Cycle:200ms, Prioritv21

Open
Add Item 4 FLC...
Import From File 4
, = Task...
& Exportto File..,
B Program...
Fvnnrt Matwnrk Sattinac tn Fila

(d) Register the task program name and comment.

- Bl
Program L2 [
Home Creel
Language

@ LD SFC

Program description:

MewProgram Name _Cycle x

(e) If the program window for writing the task program is displayed, you can make the task program here.

LSTELECTR’FC ‘ 1-14
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(2) Instructions to use the fixed cycle task

The corresponding task program with fixed cycle runs at every set time interval

the below instructions in mind.

» When the specific task program with the fixed cycle runs currently or stands by for execution, if the request

on running the same task program occurs, the newly occurred task will be ignored.

» The timer generating the request on running the task program with fixed cycle works only when the

operation mode is RUN mode. Ignore all the blackout time.

» When setting up the running cycle of the task program with fixed cycle, the request on running several task

programs should not occur.

If you apply 4 task programs with the fixed cycle of 2 seconds, 4 seconds, 10 seconds, 20 seconds, 4
execution requests occur simultaneously every 20 seconds and 4 tasks runs at once so the scan time

may be longer momentarily.

1.1.8 External contact task

(1) How to set up the task

(@) Adding tasks: Select

the project name of the project tree, select

Project
4 P XGB PROJECT *

..... & System Variable

H Inte

4.3 Scan Pi

4 % Network Configuration
: '4--@ Undefined Metwork
L£8) NewPLC [BOSO Internal Cnet]
i ,ﬁ, MNewPLC [BOS1 Internal FEnet]

2 {f NewPLC¥ ™=~

..... 0| )
E L Export to File...
Export Network Settings to File...

Project — Addltems - Task
Add ltems -

or after clicking with the right mouse button on

Task as shown in the below figure.

v 1 X ' MNewProgram

- - Open

-9 variabls ?

_‘..@ Parame Add Item ' e
[ Basi Impaort From File '

(b) The screen for registering the task will be displayed. Click
and after entering the task name, input the items required for setting as below.

External contact

(running cycle) and keep

in the execution conditions
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ltems Input range

Description

Priority 2~7

Designates the priority of tasks.

Task No. 16~23

Designates the task number.

The numbers overlapped with are not available.

Contact No. | 0~7

Designates the task start contact number.

Startin .. . . . .
. g rising, falling, transition Sets up starting conditions of tasks.
conditions
Task u—J@ e S|

Task name:

Priority:
(Cydle Time:0~15, External Contacts: 16~23, Internal

Task number: 15 Device:24~39,

High-speed Counter:40 ~47)
Execution condition

) Initislization
() Cydle time ms
@ 1/0 o

1/O execution conditions

@ Rising ¢ ) Falling %-i-rransiﬁunﬂ

) Internal device BIT

Internal device execution conditions

Device: < o
@) Rising Falling Transition on off
") High-speed counter Channel: 0

Project

4 EF XGB PROJECT *
4 % Network Configuration
| 4. Undefined Network
% MNewPLC [BOST Internal Cnet]
ﬁ MewPLC [BOS1 Internal FEnet]
@ System Variable
4@ NewPLC(XGB-XBMHP)-Offline
24 Variable/Comment
4 [ Parameter
. L.JH Basic Parameter
- /O Parameter
. . Internal Parameter
4 5] Scan Program
L NewProgram
. IOtask(16 /O0_Rising_Prioritv-2)

(c) Click on the right mouse button on the registered task and click ~ Add ltems - Program

+ I X MewProgram xl

Open
Add Hem 4 PLC...
Import From File 4
i + Task...
I Exportto File... |
Program...
Cuvrmmed Blabonel: Taddimar $4 Cila |

(d) Register the task program name and comment.
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L& ~
Program T -
Program name:

Mame_External
Cancel
Language
LD SFC ST

Program description;

(e) If the program window for writing the task program is displayed, you can make the task program here.

(3) Instructions to use the external contact task

When the rising, falling or transition conditions occur in the set input contact, the corresponding external contact task
program runs and keep the below instructions in mind.

» 8 external contacts are available in the range of POO00~P0007.

» When the specific external contact task program runs currently or stands by for execution, if the request on
running the same input task program occurs, the newly occurred task will be ignored.

* The input contact monitoring for the external contact tasks is executed only when the operation mode is
RUN mode. The input contact monitoring for task startup is not executed in STOP mode.

» The detection delay time of the external contact task is approximately 50us.

» When designing the system, several external contact tasks should not start at the same time. If POO00 ~

P0007 contacts are ON at the same time under all the external contacts of PO0O00 ~ PO007 are set as the

external contact tasks, 8 external contact task programs run at one so the scan time may be longer

momentarily.

1-17
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1.1.9 Internal device task

(1) How to set up the task

(@) Adding tasks: Select Project — Addltems — Task or after clicking with the right mouse button on
the project name of the project tree, select  Add ltems - Task as shown in the below figure.

Project v & X ' MewProgram
4 & XGB PROJECT *
4B Network Configuration
: j--@ Undefined Metwork

NewPLC [BOSO Internal Cnet]

‘g NewPLC [BOS1 Intemal FEnet]
%@ System Variable

4D NewPLCO{™™ " T

f . Open
g Variabls ——
4.[# Parame  add item 3 PLC

Basi Import From File 4

E Yo Task...

& Export to File...
] Inte partta e Program

" __ Scan P Export Network Settings to File... Function

(b) The screen for registering the task will be displayed. Click  Internal device in the execution conditions and after
entering the task name, input the items required for setting as below.

ltems Input range Description
Priority 2~7 Designates the priority of tasks..
Task No. 24~39 Designates the task number. _
The numbers overlapped with are not available.
Internal device | BIT, WORD Selects the device type that will start the task.
_ — Input directly the device that will start the task and set the startup
Device Direct input -
conditions.
Rising Starts the task in case of rising edge.
- , L Falling Starts the task in case of falling edge.
) Rising, falling, transition, On, — : — -
Bit Off Transition | Starts the task in case of rising or falling edge.
On Starts every scan task during ON.
Off Starts every scan task during OFF.
< Starts the task when the word is less than the set
Startup value.
conditio - Starts the task when the word is less than or equal
ns - to the set value.
Starts the task when the word is the same as the
Word <, <=, ==,>= > ==
set value.
.- Starts the task when the word is more than or equal
- to the set value.
S Starts the task when the word is more than the set
value.

| 118
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Task M

Pricrity:
{Cyde Time:0~15, External Contacts: 16~23, Internal

Task number: 24 Device:24~39,
High-speed Counter:<40~47)

Execution condition

() Initialization
() Cyde time ms
© 1o 0

I/0 execution conditions

Rising Falling Transition

@ Internal device  [grr =
Internal device execution conditions

Device: ma < ©
Rising f- Transition d: [ n [Z:} Off |

igh-speed counter Channel: | O

Falling

(c) Click on the right mouse button on the registered task and click ~ Add ltems - Program .
" Project vRx 'W_

4 % XGB PROJECT *
4 &% Network Configuration
i a @ Unspecified Metwork
: % MewPLC [BOSO Internal Cnet]
E ﬁ MewPLC [BOST Internal FEnet]
% System Variable
4 -f) NewPLC(XGB-XBCU)-Offline
-4 Varigble/Comment
a-[ Parameter
: Basic Parameter
{-[E 1O Parameter
» -5 Internal Parameter
Scan Program
MewPragram
<& Internal(24 Internal DevicerM0000D, P

Open

Add Item > PLC...

T rt i Fil 4

mport from File sk

Export to File...

port to File Program...
O = Export network settings to file... Fundtion...
View High-speed Link View P2P % cut Chrl+X Function Block.

Function/FB v 1 Copy CrlC Data Type...

(d) Register the task program name and comment.
Program M

Program name: QK
Name_Internal

Language

@ LD SFC ST

Program description:

1-19 | LSELecTric
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(e) If the program window for writing the task program is displayed, you can make the task program here.

(2) Instructions to use the internal device task

The internal contact task detects the startup conditions of the internal device set by the scan END and runs the
relevant internal device task program. Keep the below instructions in mind.

*The internal device task program runs when the scan program is completed. Accordingly, although the
execution conditions of the internal device task program occur in the scan programs or task programs (fixed
cycle, external contact, high speed counter), it will run at the time of completing the scan program instead of
running immediately.

* In the case of the internal device task, the execution conditions are searched when the scan program is
completed. Accordingly, if the execution conditions of the internal device task occur and dissipate by the scan
program or other task programs, the task will not run since the execution conditions cannot detected at the
time of searching the conditions.

1.1.10 High speed counter task

(1) How to set up the task

(@) Adding tasks: Select Project — Addltems — Task or after clicking with the right mouse button on
the project name of the project tree, select  Add Items - Task as shown in the below figure.

Project v & X ' MewProgram
4 & XGB PROJECT *
4B Network Configuration
: j--@ Undefined Metwork

MNewPLC [BOSO Internal Cnet]

‘g NewPLC [BOS1 Intemal FEnet]
%@ System Variable

4 D NewPLCO{ ™™ =~~~ =" [ 1
f . Open
& Variably —
Add ltem * PLC
Import From File 4

H Export to File...
Export Network Settings to File...

(b) The screen for registering the task will be displayed. Click  High speed counter  in the execution conditions
and after entering the task name, select the channel.

Task B S
Taskname:  High-speed| -
Prioity: 2 - [ concel ]

{Cyde Time:0~15, External Contacts: 16~23, Internal
Tasknumber: 0 Device:24~39,
High-speed Counter:40~+47)
Execution condition
Initialization
@ Cyde time ms
1/0
1/0 execution conditions
misng oF Faling o Transiton ﬂ

Intemaldevie g7
Internal device execution conditions

Device: < 0
Rising j( Faling { Transition ﬂo\w Off |

High-speed counter  Channel: |0

| 1-20
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(c) Click on the right mouse button on the registered task and click ~ Add ltems - Program
Project N AT 00
4 B XGB PROJECT *

4 -EE Network Configuration

i 4 Undefined Metwork

% MNewPLC [BOSO Internal Cnet]

‘... NewPLC [BOS1 Internal FEnet]

System Variable

469 NewPLC{XGB-XBMHP)-Offline
.29 Varizble/Comment

y Parameter

Basic Parameter

[ 1O Parameter

T8 Internal Parameter

can Program

MewProgram

“.¢% High-Spead-Counter(40 High Spesd C

Open

Add ltem L4 PLC
I rt Fi Fil G
) mport From File _—
Export to File

Program...
Funnrt Matunrk Sattinne a Fils

(d) Register the task program name and comment.

Program LI—@
Program name:
i L
Mame_High-spezd Cancel
Language
3) LD SFC ST

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.

(2) Instructions to use the high speed counter task

« When the high speed counter’s current value in the selected channel becomes equal to the comparative output
set value of 0 of the relevant channel in the below Fig., the high speed counter task will be detected and the task
program will run.

« You can check whether the conditions of the high speed counter task occur at every 250us cycle so detection
delay may occur up to 250us.

» The operations of the high speed counter task are performed only when the operation mode is RUN
mode.
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1.1.11 Positioning control task
(1) How to set up the task

(c) Adding tasks: Select Project — Addltems — Task or after clicking with the right mouse button on

the project name of the project tree, select  Add ltems - Task as shown in the below figure.
Project * o X ' NewProgram
4 HF XGB PROJECT *
4B Network Configuration
4D Undefined Network
% NewPLC [BOSO Internal Cnet]
‘... g NewPLC [BOSL Internal FEnet]
.5 System Variable

4 P NewPLCQY~ = =™ ] e
: ) Open
% Variably I——
4[4 Parame  Add ltem ’ PLC...
. iJH Basi '
Import From Fil 3
. mpo rom rile Task...
:  Export to File..
s =, Inte partta e Program...

Export Network Settings to File...
E . Function...

(3] Scan Py

(d) The screen for registering the task will be displayed. Click  Position control task  in the execution conditions

and after entering the task name, select the channel.

Task T [
Task name:
(Cyde Time:0~15, External Contacts: 16~23, Internal
Tasknumber: |45 |Device:24w39,

High-sped Colinter:40~43, Position Control:44~-44)
Execution condition

*) Initialization

) Cyde time ms

@10 0
1/0 execution conditions

@ Rising Faling Transition

(@ Internal device  |grr
Internal device execution conditions
0

Device:

@ Rising Faling Transition on off

(O High-speed counter  Channel:|0

@) Position Contr
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4T3 XGB PROJECT *
4-EF Network Configuration
i a-ffD Undefined Network
L. £ NewPLC [B0S0 Internal Cnet]
H 59?, MewPLC [B0OS1 Internal FEnet]
% system Variable
460 NewPLC(XGB-XBMHP)-Offline

83 Varizble/Comment

4 @ Parameter

Basic Parameter

-.[@ /O Parameter

v [ Internal Parameter

4 (3] Scan Program

i L.fi@ NewProgram

<®> Positioning-controlfA4 Bositinn Canfrali

Open

Add Item

Import From File
Export to File

(c) Click on the right mouse button on the registered task and click ~ Add ltems -

- I X' NewProgram XI

Task...

Program... ‘

(d) Register the task program name and comment.

Program -

==

Frogram | Pagsword

Program name:

Language:
[LD

Program description:

[ =o

] {

©

I LSTEL ECTRIC

Details of Positioning control task: refer to Part3 Ch04 Positioning Control

Program
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1.2 Operation mode

The XGB PLC has 3 operation modes; RUN mode, STOP mode, DEBUG mode.

This section describes the execution processing of each operation mode.

1.2.1 RUN mode

It is the mode executing the program normally.

First scan of
RUN mode

Data area initialization

¥

Program validation check

excute?

Keep

RUN

mode

>

Refresh the inputimage
area

!

Program execution
Interrupt execution

¥

Check the operating state
and failure of expansion
modules

!

Refresh the output image
area

Change
operation mode?

Mode change

(1) When changing the mode from other into RUN

Initialize the data area at the beginning stage and check the validity of the program to determine whether it can

be executed or not.

(2) Execution processing details
I/O Refresh and program operation are executed.

(a) The interrupt program is executed by detecting the startup conditions of the interrupt program.
(b) Normal operation or fail of the equipped module is checked.

No

y

ERROR mode

(c) Communication services are executed with other internal processing.
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1.2.2 STOP Mode

It is the mode of block state without operations of the program. In STOP mode, you can write the programs and
parameters through XG5000.

(1) When changing the mode from other into STOP
Eliminate the output image area and execute Output Refresh.

(2) Execution processing details
(@) /O Refresh is executed.

(b) Normal operation or fail of the equipped module is checked.
(c) Communication services are executed with other internal processing.

1.2.3 DEBUG Mode

This is the mode to detect Program error or trace the operation process and the conversion to this mode is available only
in STOP mode. This is the mode to check the program execution state and the contents of each data and verify the
program.

(1) Processing at mode change

(@) Initializes the data area at the beginning of mode change.
(b) Clears the output image area and execute input refresh.

(2) Operation processing contents
(a) Executes I/O refresh.
(b) Debug operation according to setting state.

(c) After finishing Debug operation by the end of Program, execute output refresh.
(d) Examine the normal operation or missing of module.
(e) Executes communication service or other service.

1-25
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(3) Debug operation

It describes debug mode.

DEBUG | TOOLS  WINDOW  HELP
@ start/Stop Debugging 1
[T} Go ctri<Fa f
[1* Step Ower Ctrl+Fa :
[1 StepInto Ctrl=F7 I
[1* 5tep Out 1
[l Goto Cursor Ctrl+F2
E[1 Set/Remove Breakpoints Ctrl+F5
BD Breakpoints List...
(1 Breakpoint Conditions...
Item Description Remark
Start/Stop Debugging Change the debug - stop mode
Go It starts debug operation.
Step Over It operates by 1 step.
Step Into It starts the subroutine program. Other  operation s
Step Out It finished the subroutine program. identical to Step Over.
Go to Cursor It operates to current cursor position.
Set/Remove Breakpoints Set/Removes current cursor position to break points.
Breakpoints List It displays list of breakpoints.
Breakpoint Conditions It specifies device value and number of scan.
(@) Set/Remove Breakpoints i
» Sets breakpoint at current cursor position. After breakpoint setting, -#f# (breakpoint setting indicator) is displayed.
@ MewPragram -|0] x|
Fooo9s
. o | CALL I [_ -
MOVP oot on oozon l_
MOooao MOooooz MOoo04 MOOo0s MOOoz0
B | 1/ 1/ || —
HOOoos MOoooo? HOOm F
— | 11 [
END
15
. SBRT 4 [_
honoz1 WOV 00000 ooonns ||
) 1T
RET
24
1| | LA
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(b) Go
= Run the program to breakpoint. At break-pointer -_- (stop indicator) is displayed.
8 MewProgram 1ol x|
Fonnas CALL =
i} LI 1
HOVP 000100 naozoo l_
W01 HOoooz KOooo4 HO000S HOO0Z0
HOH 1/} /1 ||
HOOoOos MOoooo7 WHOOm F
— | 1/ —
END
15
SBRT Jd
16 l_
MO0Z1 HOw nonom ooooos | |
71 11
RET
o4
1] | oy
(c) Step Over
= Run the program to next step. Step over indicator -~ is displayed.
MewPragram -0l x|
FOO033 <
. i [ o 5 [_
MOWP Dooion noozo0 I_
HOoooo Hoooo2 MOooo04 MOoo0s WHOooz0
B o /| 141 I —
HODo03 Moooa7 HOoom F
— | 1./ ]
END
15
SERT o
16 l—
MO0oz1
o1 I Moy Qoo Ooo0ng I_
RET
24
‘| | L
(d) Breakpoint List
= |t displays current Breakpoint List. It supports Select All, Reset All, Goto, Remove, Remove All.

Breakpoint List - NewPLC 2

ze Program Step Caount | Ok, I

1] I+ MewProgranm 4 1 Cancel |
Select All |
Reset &ll |

Goto |
Rernove |
FRermowve &ll |

127 | L
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(e) Break condition
= [t sets Device Break and Scan Break.

Break condition - NewPLC 2lx

Device Break | Scan Break |

v Use the device as a device break

Device: [0 Find...
Tvpe: |WOHD v|

Yariable: Ernpty

icomment:  Empty

Iv Use value break

Halue: |H12341

Device Break Scan Break |

w LUse scan break

Debugger stops after scanning following counts
Scan Count: | B0000—]

1) Refer to XG5000 Users Manual ‘Chapter 12 Debugging’ for detailed information.

stELECTR’."C ‘ 1-28
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1.2.4 Change of operation modes

(1) How to change operation modes
You can change the operation mode with the below methods.
(@) Change by the mode key of the basic unit

(b) Change by connecting the programming tool (XG5000) to the PLC

(c) Changing the operation mode of the other basic unit connected to network with XG5000 accessed to the

basic unit 1 (remote access)
(d) Change by using XG5000, HMI, communication module connected to the network
(e) Change by the ‘STOP’ command during execution of the program

(2) Kinds of operation modes

The following operation modes are set by the mode setting key of the basic unit and XG5000’s commands.

Operation mode switch XGS000 Operation mode Remarks
command
When the operation mode switch is
RUN Unchangeable Local RUN located in RUN position, the mode
change by XG5000 is impossible.
RUN remote RUN
STOP STOP remote STOP
Debug Debug
RUN STOP - STOP

(a) The mode change by XG5000 is available only when the operation mode switch is in STOP state.
(b) If you want to change the mode into ‘STOP’ with a switch in the remote RUN state by XG5000, operate
the switchas STOP RUN  STOP.

=In case the mode is changed into RUN by a switch in the remote RUN mode, the PLC is operates continuously

without intermission.

= Modificaiton is possible during run in the RUN mode by a switch but the mode change operaitons through XG5000 are
restricted. Only when mode change is not allowable in a remote site, set the mode switch in RUN position.
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1.3 Memory

1.3.1 Data memory

(1) Bit device area

Various bit devices are provided by function. In terms of designation method, the first digit indicates the device
type; the middle digit indicates the decimal word position; the last digit indicates the hexadecimal bit position in

word.
Displayi h istics of
isp aylng' areas | Cl aractgrls icso e
by device devices
It is the image area saving the state of I/O contacts. The device reads the
P0O000 ~ P2047F I/O contact input module state and saves it to the P area.

The P area data saving operation results is saved to the output module.

MO000 ~ M2047F

Internal contact

It is the internal memory to save bit or word data in the program.

L0000 ~ L4095E Communication The device d|splays the state information of high speed link/P2P service
contact in the communication module.
. It is the device area maintaining the data during blackout. It can be used
Contacts against ) . X
blackout for without setting the parameters against blackout sgparately. (Among K
KO00000~K4095F ., |areas, some areas are used by the embedded high speed counter, data
embedded special . o .
functions log, PID funct|on: If Wnte is executed in the relevant area, the _
embedded function will not work normally so be careful about this.
FO000~E2047F Special contacts Itis the gystem flag area managing the flags required to operate the
system in the PLC.
T0000~T2047 Timer contacts :;[ 6|1|sut:Se area saving the state of the timer contacts/current values/set
C0000~C2047 Counter contacts It is the area saving the state of the counter contacts/current values/set

values.

S00.00~S5127.99

Step controller
128 x 100 Step

It is the relay for step control.

(2) Word device area

Displaying areas

Characteristics of

: . Purpose
by device devices P
_ It is the area keeping the internal data. It also can be expressed as
D0000~D32767 |Data t . .
aaregister bit. (Ex:D0000.0 No.Obitof DO)
U00.00~U08.31 |Analog data register It is the register used to read the data from the special module

equipped to the slot. (It can be expressed as bit)

NOOO0~N10239

Communication data

register

Area saving the P2P service of the communication module.
(It cannot be expressed as bit)

Z000~2127

Index register

Dedicated device to use index functions
(It cannot be expressed as hit)

Timer’s current value Lo .

TO000~T2047 ! . ! val Area indicating the timer’s current value.
register
Counter’s current value Lo

C0000~C2047 ) Area indicating the counter’s current value.
register

R0O000~R32767 |File register File saving register, consists of 8 banks
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1.3.2 Memory block diagram

p2047
MOO00

M2047
Ko000

KA055
FOOO00

F2047
LOOO0

L4095

5127

TOOOD

T2047
]

c2047

Bit Data area

1/0 relay
{32,768 points)

P area

Auxiliary relay
{32,768 points)

Il area

KEEP relay
{65,536 paints)

|Karea

Special relay
{32,768 points)

| F area

Link relay
{65,526 paints)

| Larea

Step controller
{122 * 100 points
5 area

Timer
(2,048 points)

|Tarea

Counter
(2,048 points)

| Carea

Word data area

D000

032767
NOODD

N10235
Uoo.00

uas.31
000

127
ROCOD0

R32767
TOODD

T2047
TODO

T2047
CO000

c2047
CO000

C2047

User program area

data register
(32,768 words)

D area

Communication
Data register
(10,240 words)

M area

Analog Data register
{288 words)

U area

Index register

{128 wurd_'ll—
Z area

File register
(22,768 words * 8
banks)

Timer setvalue
(2,048 words)

Timer current
value
(2,048 words)

Counter set value
(2,048 words)

Counter current
value
(2,048 words)

Parameter area

User program area
[EdkStep)
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1.3.3 Setup of the data latch area

If you want to keep and use the data required for operations or data generated during operations even when the
PLC restarts after the stoppage, ‘data latch’ can be applied. You can use the certain areas of some data devices as
the latch areas by setting parameters.
*You can set up the latch range for the below devices by parameters.

Device Latch areal | Latch area 2 Characteristics
P X X Image area saving the 1/O contacts state
M 0] 0] Internal contact area
K X X Contacts that keep the contact state during blackout.
F X X System flag area
T @] @] Arearelated to the timer  ( For both bit/word )
C @] @] Area related to the counter (For both bit/word)
S 0] 0] Relay for step control
D 0] 0] Area saving general word data
U X X Analog data register  (Not latched)
L X X High speed link/P2P service state contacts of the communication
module (Not latched)

N X X Communication module’s P2P service address area (latched)
Z X X Register for index only  (Not latched)
R X X File register (latched)

K, N, R devices can be basically latched without setting parameters.

= P, U, Z devices cannot be latched.

(1) How to set up the latch area
(a) After clicking the ‘Device Area Setup’ of the basic parameter, select the latch to be used and input the initial
address and end address.

I

w - ad - ¥
Basic Parameter Setting e - v —-—e s EE
.
| Basic Operation Settings | Device Area Setup | Error Operation Setfings |
Select latch area Latch &rea
Selects the area to save data, If not
selected, the set values in right Kind LEEigeet i
table will be ignored, Use Start End Use Start End
[T]Enable area 1 [|Enable area 2 D | 0i 32767 [0 0 0
M = 0 2047 . [0 0 0
Timer Boundary [ ] 0 127 [0 0 0
Kind Start End C [ 0 2047 . [0 0 0
100ms ] 999 T(00ms) | [ 0 999! [0 0 ]
10ms 1000 1999 T(10ms) | [ 1000 1099 . [ 0 ]
1ms 2000 2047 T(ims) | [ 2000 2047 [ 0 0
Defautt | [ =l || 3=
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(2) Operation of the data latch area
(a) The device set as the latch area keeps the previous data without initialization when the power is recovered
after cutting the power supply of the PLC.

(b) You can delete the latched data in the following ways.

- Deleting latch1l, latch 2 with XG5000

- Writing with the program (The initialization program is recommended)
- Inputting O in the window of XG5000 monitor

Refer to the below table for Maintaining or Reset (clear) operation of the latch area data depending on the

PLC operations.
No. Operations Detailed operations latchl latch2 | Remarks
1 | Power On/Off On/ Off Maintain | Maintain
Reset by XG5000 Overall Reset Reset | Maintain
3 | Write program  (online) - Maintain | Maintain
Broken SRAM due to (breakdown of a
Reset Reset
4 | Broken backup data battery, etc.)
Broken data due to other reasons Reset Reset
. Latch 1 Clear Reset Maintain
5 | XG5000 online
Latch 2 Clear Reset Reset
(c) Ifyou click Online - Reset/Clear - Reset PLC - Overall Reset |, the latch 1 area will be

cleared.

Online | Monitor Monitor Debug

=]
&

Be gk oD

Disconnect

Connection Settings...

Safety Lock

Safety Signature

Change Mode
Read...

Write...

Compare with PLC...

Set Flash Memory...

Control Redundancy

Communication module setting
Reset/Clear

Diagnosis

Force /O...
Skip I'O...
Fault Mask...

Module Changing Wizard...

Window  Window
BOAE MM R
A REE o 0|

3 Reset PLC...
Reset Individual Module

Clear PLC...
Clear All PLC...

SD Memaory »

o

Delete Parameter(Standard Settings,HS Link,P2F)...

PLC Reset - NewPL

Mote: ¥G5000 will be disconnected after PLC Reset.
Select
() Reset
@ Overall reset
Info
Clears all errors warnings occurred in current PLC
and operates PLC.
Reboots the PLC after deleting latch 1(retain), 1O
skip, fault mask, forced 1jO.

Sometimes error fwarning occurs again even after
rebooting.

oK ] [ Cancel
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(d) After selecting  Online - Reset/Clear - Clear PLC latch area 1,2, if you click “Delete”, it will be
cleared.
Clear - NewPLC - e &u
| | hern | Clear Memory | Clear Lateh |
[ Latch 1 [Latch 2
Latch set in PLC
Latch 1 Latch 2
Uze Usze
D | & 0 32767 ] ] 0
M| [ i 2047 i i
f 5 | & i 127 T i i
| C |#& i 2047 i i
i T 100 [V i 993 T i i I
T 10ms| [ 1000 13987 Y i 0
T Ims | [ 2000 2047 Y i 0
. —

(3) Deletion of data at once
If you click ‘Delete’ in the memory area, the memory of all devices will be deleted as ‘0'. So this function can be
used when you want to delete the certain area of the device at once.

(a) After selecting  Online - Reset/Clear - Clear PLC - Clear Memory , if you set up the
area to be deleted and click “Delete”, the device area will be cleared.

Clear - NewPLC .' l . ' . - e l-ilg

l Clear Memory | Clear Latch

Select| Device Start device | End device Clear
T Select Al

&
127
127
4095
32767
2047
2047
22767
262143

oioooooooo o o=

HaozitormMcoo-

|
Close
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Chapter 2 CPU Function
2.1 Type Setting

This section descries setting XGB PLC models.

Mew Project

Project name:

File directory:

CPU Series

CPU type:

Programming
Format:

Program name:

Project description:

C¥tG 5000

|xGB

)

[ Product Mame... ]

[ XBC-DxoE - |

XBC-DuxxE
¥BC-DnxxEB
XBCDnxxEX
XBC-DxxxH
¥BCDexxsU
XBC-Doxxl
¥BC-ELC
XEM-DxxxH
XBM-DoxxH2
¥BM-DioxxHP
XBM-DxxxS
XEE-DR16C3
¥iEE-DRIZHL

El:ie CPU Type Language Description Remarks
XGB-DR16C3 | MK language | Dedicated product Modular type
XGB-DR32HL | MK language | Dedicated product Compact type

Economic : XBC-DR10/14/20/30E
XGB-XBCE MK language XBC-DN10/14/20/30E, Compact type
XBC-DP10/14/20/30E
Deluxe: XBC-DR32/64H, XBC-DN32/64H Compact type
XGB-XBCH MK language XBC-DP32/64H .(DC power PLC
included)
Standard : XBC-DR20/30/40/60SU,
XGB | XGB-XBCS MK language XBC-DN20/30S (V), Compact type
XBC-DN40/60SU
XGB-XBMS MK language | Standard : XBM-DN16/32S , XBM-DR16S Modular type
XGB-XBMH MK language | Deluxe 2axis APM positioning: XBM-DN32H H:O/S Ver1x
XGB-XBMH2 | MK language | Deluxe 2axis XPM positioning: XBM-DN32H2 | H2,HP: O/S Ver 2.x
XGB-XBMHP | MK language | Deluxe 6axis XPM positioning : XBM-DN32HP | Modular type
high performance : Compact type
XBC-DN32U, XBC-DN32UP, XBC-DN32UA
XGBXBCU | MKlanguage | o~ hpgaou, XBC-DP32UP, XBC-DP32UA i(r[])cijsgc\;‘;er PLC
XBC-DR28U, XBC-DR28UP, XBC-DR28UA

§ &=

L2 ELECTRIC
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2.2 Parameter Setting

This section describes XGB PLC's parameter setting.

2.2.1 Basic parameter setting

If you click the basic parameter in the project window, the below screen will be displayed.
Project
4 @ XBMHP *
4 Fp Network Configuration
- Undefined Network

%. System Variable
‘@ NewPLC(XGB-XBMHFP)-Offline
! 29 Wariable/Comment

Basic Parameter
- /O Parameter
.5 Internal Parameter
4 (2] Scan Program

----- NewProgram

You can set up 3 items; ‘Basic operation setting’, ‘Device area setting’, ‘Error operation setting’.

Basic Parameter Setting _' _— ||
Basic Operation Setup | Device Area Setup | Error operation setup|
Basic operation seftings Qutput Control
Fized period operation: V| Output during debugging
mode (1 ~ 333ms) 10/ms Keep output when an error occurs
Assign fixed points to /0 slot(fd) Keep output when canverting RUN->STOP
Keep output when convering STOP->RUN
Delete all areas except latch when an error occurs
Timer Setup
taiog Timar s
Standard Input Filter: 3 - |ms
| Default | [ =l ] | =ty
Classification ltems Descriptions Set values
Fixed cycle operation Set the fixed cycle operation time. 1~999
Watchdog timer Set the scan Watch Dog's time. 10~1000
Standard input filter Set the standard input filter’s time. 1,3,5,10,20,70,100
Basic Outout duri
. utpu urin ) . .
operations debﬁ in 9 Set whether allowing the actual output during| Allowable/Prohibited
gging debug operation.
Output Hold when errors| Determine whether allowing the Output Hold "
P ermine g D Allowable/Prohibited
occur function set in I/O parameters when errors occur
Device . .
. Selection of latch area Set each device’s latch area.
area setting
Resumption of . . . .
Error P Determine whether stopping or resuming the operation
. operation in case of . ; Stop/Resume
operation . in case of computational errors.
computational errors.
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2.2.21/0 parameters Setting

It is the function to set up and reserve the information for each I/O. If you click

window, the below setting window will be displayed.
' MewProgram ;’/y I/O Parameter

I/O Parameter in the project

All Base | SetBase | [ Apply ] [ Current Consumption

B@ Base 00 : Default Slot Module Comment Input Filter | Emergency Out Allocation
& Slot 00 - XBM-DN3 %BM-DN3ZHF [DC 24 3 Standard(ms],  Defaul PON00 ~ POO3F
& Slot 01 - XBF-PO06 1 | XBF-PODEE(Dpen col : - ~ POD4D ~ POOTF

Clat AT - Mafanle

If you click the Module inthe slot position, the list of each module will be displayed. Then, choose the
module that is matched with the actual system to be configured. The selected slot will be displayed as below.

[ [

All Bam] Set Baze ] [ Apply l [Current::onmmpﬁon ]

EI@ Base 00 - Default Slat Maodule Carnent Input Filter | Emergency Out Allocation
& Slot 00 : XBM-DN3 “BM-DM32HF [OC 24 3 Standardims].  Defaul POOND ~ FON3F
&5 Slot 01 © XBF-PO0G 1 |BFPOOEE(Dpen cl : POD40 ~ POO7F
iz Slot 02 - Default 2

P

2-3 I LSTELECTRIC
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If you press  In Detail button on the slot image or the relevant slot position in the base window as below, the
window for setting the filter, emergency output will be displayed.

Details
Delete 5lot

Copy to Clipboard

All Base] SetBase ] [ Apply ] [Current Consumption l
B@ Ba&el{}o: Default || oot | Mot
i - - [Open call
‘o Slot 02 : Defauly | Detetesiot
3 Slot 03 : Default Copy to Clipboard
Input/Cutput Module Settil [ S| rInput.-’Output n.-10dule Settin
Module: Module: ¥BM-DN32HP (DC 24V INPUT/TR. OUTPUT, 32paints)
Input Input
Fiter:  [Standard - Fiter:  [Standard -]
I Standard I
Pulse Catch: 1ms Pulse Catch: [[]o [O]1 [[2 O3 [+ [Os [Cs [(E7

Ims

5ms
10 ms
Cutput 20ms Output
o ms Channel Emergency Dutput
Channel tormog=oy T =1 Channel 00 [00-07)
Channel 01 [08-15] | Clear Channel 01 [02-15]

o< J[ cencel | oc ]|

« In case each set details are different from the actually accessed 1/O module, ‘Module Type Mismatch Error’ occur and
the error will be displayed.
« If there is no setting, the CPU reads each I/O module’s information for operation.

LSTELE CTRIC ‘ 2-4
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2.3 Self-Diagnosis Function

The Self-Diagnosis function is the function for the CPU part to diagnose the PLC system for defects. In case errors occur
during supplying the power to the PLC system or during operation, it detects errors to prevent malfunction of the system and
preventive maintenance.

2.3.1 Scan Watchdog timer (Scan Watchdog Timer)

The WDT (Watchdog Timer) is the function to detect the congestion of programs caused by PLC module’s hardware or
software.

(1) The Watchdog timer is the timer to be used to detect operation delay caused by the user program error. You

can set up the Watchdog timer’s detection time in XG5000's basic parameters as below (Initial value:  500ms).
Basic Parameter Setting I

. el

Basic Operation Setup | Device Area Setup | Error operation setup|

Basic operation settings QOutput Control
[“1Fixed period operation: [¥] Output during debugging

mode {1~ 339ms) 10jms 7] Keep output when an error occurs
Assign fixed points to /0 slat{64) Keep output when converting RUM-> STOP
Keep output when converting STOP-»RUN
[[] Delete all areas except latch when an error occurs
Timer Setup

Watchdog Timer: 500 s
{10 ~ 1000ms}

Standard Input Filter: 2 ~|ms

_ [ ostaut |[ =ma [ 3z |

(2) The Watchdog timer monitors the scanning time during operation and when set detection time is exceeded, it

stops the PLC's operations immediately. At this time, the output status is maintained or cleared based on the
details of ‘Output Hold when errors occur’.

(3) Ifit is expected that the Scan Watchdog Time is exceeded since it takes more time to process the specific part

of the user programs (in case of using FOR ~ NEXT command, CALL command, etc.), clear the Watchdog
timer through the ‘WDT’ command.

The ‘WDT’ command initializes the scan Watchdog time and restarts measuring time from 0

A

WDT
Set value

WDT Count value WDT Count value

!

Set by 0

\E<ecute WDT I
Scan: END

< 1 Scan »!

il

(Example of initializing scan Watchdog timer through the WDT command )

(4) In case the Watchdog error occurs, you can clear the error by resupplying the power or converting the mode
into STOP.
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2.3.2 Function to save error history

When errors occur, XGB basic unit records the error history to clean up causes easily. If you click  Online -
EmorMWarning , you can see the current errors and the history. Remove the causes of errors referring to the details and
corrective measures of each error item.

Errar Log

Index Code Date Time Contents o

W32 30 2014-09-26  14:04:35,590 Module type mismmatch errar. Base 0, Slot 2
W33 30 2014-09-26  14:05:15, 590 Module type mismatch error, Base 0, Slot 2
W3 30 2014-09-26  14:21:48,590 Module type mismatch error, Base 0, Slot 2
| L] 2014-09-26 151118590 Module type mismatch error. Base 0. Slot 2
Wi 30 2014-09-26 15:34:03,590 Module type mismatch error, Base 0, Slot 2
W37 30 2014-09-26  15:45:29.590 Module type mismatch errar. Base 0, Slot 2
| L] 2014-09-29  16:23:34.590  Module type mismatch error. Base 0 Slot 2

: 204-03-29 16 30 Module type mismatch errar, 0, Slot 2

Details/Remedy
Download after modifying /0 parameter, and try to run PLC again, -~

[ Update | [ Clear |

Fead All ] ’ Save ] [ Cloge ]
Items Description Remarks
ErrorMWarning  |Displays the current ErrorAVarning. -
Error history  |Displays ErrorAWarning occurred in order of time. Saving up to 100

If you click ‘Delete’ in the Error/A\Warning window, all the saved error history will be deleted.
In case the error histories exceed 100EA, the histories are deleted in order from the one that occurred first and the
100EA recent histories are saved

2.3.3 Failure Management

(1) Failure Types
The troubles are caused by failure of the PLC itself, system configuration’s error, error detection of operational resullts, etc. They
can be divided into the failure mode stopping the operation for system safety; minor failure mode that informs a user of  failure
warning and resumes the operation.
The failures of the PLC system are mainly caused by the below.

* PLC hardware’s problems

* System configuration’s error

* Operational error during execution of user programs

» Detection of errors caused by external device failure

(2) Operation mode in case of failures
In case failures occur, the PLC system records the failure details in the special flag (F area) and determines
whether resuming the operation based on the failure mode.

* In case of the PLC hardware’s failure
In case there are problems with the CPU, power, etc. that the PLC cannot works normally, the system will
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be stopped; In case of minor failures such as a battery's low voltage, the warning is displayed and the
operation will be resumed.

« In case of system configuration’s error
It is the failure occurred when the actual PLC’s module configuration is not matched with the module
configuration set in XG5000. The system will be stopped.

» Computational error during execution of user programs
In case of the numeric operation error (EX.: in case the denominator of division operation is 0) occurred
during execution of user programs, the details will be displayed in the error flag and the system will resume
the operation. If the operational time exceeds the operation delay monitoring set time during operation or
equipped I/O modules cannot be normally controlled, the system will be stopped.

» When operational errors occur during executing programs, you can determine whether resuming the operation based
on the settings of “Basic parameter -> Error operations setting -> Resume the operation in case of operational errors” of

the XG5000 project.
« This parameter’s default value is set as “Resume the operation in case of operational errors”.

« Detection of errors caused by external device failure

The failure of the external control device can be detected by the PLC’s user program; in case of detecting
failures, the system will be stopped; in case of detecting minor failures, only the detection status will be
displayed and the operation will be continued. (For the detailed use of the function to detect external device’s
failures, refer to the 2.3.5 Failure Diagnosis Function for the External Device.)

The information on failures occurrence is saved in the special relay (F area). Among F area flags, the
information related to the failures are as below.

Word Bit Flag Name Function Description
F000 F0002 | ERROR ERROR ERROR status
- _CNF _ER System error Reports the failure status of the system.
F0021 | 10 TYER Module type error The module type is not matched.
F0022 | 10 DEER Module separation error | The module is separated.
FO024 | _I0_RWER Module /O error Jgere are some problems with the module
F0025 | _IP_IFER Module interface error There are some problemg with the special
/ communication module interface.
FO026 | ANNUM_ER | External device failure dz\"’}i'(':”eres are detected from the extemal
FO028 | BPRM ER Basic parameters There are some problems with the basic
parameters.
F002-3 There are some problems with I/O
F0029 | IOPRM_ER IO parameters P
parameters.

Special module

FOO2A | _SPPRM_ER Abnormal special module parameters

parameters
FOO2B CPPRM ER Communication module | Abnormal communication module
- - parameters parameters
F002C | PGM ER Program error There are some errors with the program.
FOO2D | CODE_ER Code error 'Crgg(ree are some errors with the program
FOO2E | SWDT ER System Watch dog The system Watchdog works.
FO030 | WDT ER Scan Watch dog The scan Watchdog works.
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Word Bit Flag Name Function Description
_CNF_WAR System waming Reports the minor failure status of the
system.
FO041 | DBCK_ER Backup error There are some problems with data
backup.
F0043 | _ABSD _ER Shutdown cased_ by Stoppage caused by abnormal operation.
abnormal operation
FOO4 | FOO46 | ANNUM WAR | External devicefaiure | inor faiures are detected from the
external device.
F0048 | HS WAR1 High speed link1 High speed link — more than parameterl
F0049 | HS WAR2 High speed link2 High speed link — more than parameter2
F0054 | P2P WAR1 P2P parameterl P2P — more than parameterl
FO055 | P2P WAR2 P2P parameter2 P2P — more than parameter2
FO056 | P2P WAR3 P2P parameter3 P2P — more than parameter3
FOO5C | CONSTANT ER | Fixed cycle error Fixed cycle error
_LOGIC RESULT | Logic result Displays the logic result.
F0110 | LER Operational error Itis Or_1 during 1 scanin case of
operational error.
FO111 | ZERO Zeroflag It is On when the operational result is 0.
FoLL It is On when CARRY occurs durin
FO112 | CARRY CARRY flag . 9
operation.
F0113 | ALL Off All outputs Off It is On when all outputs are Off.
F0115 | LER LATCH Operational error latch It maintains O in case of operational error.
F015 - _PUTGET ERRO | PUT/GET error O main base PUT / GET error
F023 - _PUTGET _NDRO | PUT/GET completion 0 main base PUT / GET completion
F058 - _ERR_STEP Error step Saves error step.
Increases when executing module
F060 - _REF_COUNT Refresh REFRESH
F062 ) _REF_OK_CNT Refresh OK Inn(;:rﬁzf,es when module REFRESH is
F064 ) _REF_NG_CNT | Refresh NG Increases when module REFRESH is
abnormal.
- Increases when module REFRESH is
F066 - _REF LIM_CNT | Refresh Limit abnormal. (TIME OUT)
F068 ) _REF_ERR_CNT | Refresh Error Increases when module REFRESH is
abnormal.
F090 - | JIOTYER N Mismatch slot Displays the slot number with the
mismatch module type.
F091 ) IO DEER N Slot with separated Displays the slot number with the
- = — module separated module.
F093 ) 10 RWER N RW error slot Displays j[he slot number with module
- - - ReadMWrite error
F094 ) P IFER N IE error slot _D|splays the slot number with module
- - - interface error
F096 - _1O_TYERO Module type O error Main base’s module type error
F104 - _1O_DEERO Module separation 0 error| Main base’s module separation error
F120 - 10 RWERO Module RW 0 error Main base’s module Read/\W\rite error
F128 - IO IFER O Module IF O error Main base’s module interface error
F202 ) ANC ERR Information on 'Ehe . D|spla),/s thel|nformat|on on the external
- = external device’s failure | device’s failure
Information on the . : .
£203 ) _ANC_WAR external device’s minor Displays the information on the external

failure

device’s minor failure
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* For more details on the whole flags, refer to the Appendix 1 Flag Table of the Outline of this manual.

2.3.4 Function to check the expansion module

Itis the function to check whether /O modules work normally during startup and operation. It checks the status of every scan
expansion module and the PLC checks whether the following situations occur.

« In case the module that is different from the set parameter is installed at the time of initial operation or failure is suspected
* In case expansion modules are detached or failure is suspected.

If abnormal conditions are detected, the basic unit's ERR LED will be flickering and the PLC will be stopped.

2.3.5 Failure Diagnosis Function for the External Device

Itis the function to detect the failure of the external device, which connected to the PLC to realize stoppage of the system and
warning easily. Through this function, you can detect the external device’s failure without complex programming and can
monitor the failure position without special devices (XG5000, etc.) or programs.

You can use the failure diagnosis function for the external devices as below.

(1)Failure types of external devices
» The failures of external devices are divided into the two types; failure (error) detected by combination of
user programs and special relay (F area) requires stoppage of the PLC operation; minor failure (warning)
that continues the PLC'’s operation and displays the detection status only.

(2) Flag to detect failures of external devices
The following flag types are used to diagnose failures of external devices.

Word Bit Flag Name Function Description
F0202 ) ANC ERR Infolrmat|on Qn the external Inp.ut the grror code of user—dsaﬂned
- - device’s failures serious failure of external device.
F0203 ) ANC WAR Info_rmation on the gxternal Input the_ error code of user-_deﬁned
- - device’s MINOR failures minor failure of external device.
) F0026 ANNUM ER detection of external serious | It is_ On When the external device's
- - error serious failure occurs.
) FO046 ANNUM WAR detection of external slight | It !s On when the external device’s minor
- - error failure occurs.
) F2002 CHK ANC ERR Request detection of external| Itis the commar?d flag agkmg tg detect
- - - serious error the external device’s serious failure.
Request detection of external| Itis the command flag asking to detect

- F2003 CHK_ANC_WAR| . . . . . .
- - - slight error minor failure the external device’s minor failure.

(3) Detecting the external device’s serious failures
The following programs are detecting the external device’s serious failures.
(@) Save the error code that can be distinguished by external device’s serious failures in F202 ( ANC_ERR)
through the FWRITE command as below. (Input the values excluding 0)
(b) In case the external device’s serious failures occur, F2002 (_CHK_ANC_ERR)flag will be On.
(¢) When the scan program is completed, the PLC checks whether F2002 ( CHK_ANC_ERR) is ON and
detects serious failures.

2-9
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(d) If the external device’s serious failures occur, the PLC will be in error status and will stop the operation.
Then, FO026 (. ANNUM_ER) is ON and F2002 flag is automatically Off. All outputs works based on 10
parameter’s emergency output settings.

(e) When failures occur, through XG5000, a user can figure out the causes of failures by monitoring F202
(LANC_ERRYflag.

() The below figure describes the example of the program detecting the external device’s serious failures
with operation details.

Slot number I 0 I 1 I 2 I 3 I 4 I 5 I

4l input input | output | input
| 1epoint | 16point | 16point | 16point

Parea [ 00-3F _[- 40-7F | 80-13F | 120-15F [ 160-19F | 200-23F |

]

External device's serious error input

PDO200
1

} FWRITE DOoo10 F0202 l_

Sensor_ER _ANC_ERR
R

FSET FD2002

_CHK_ANC
_ERR

‘D

P00207
1

} FWRITE DOo011 FO202 l_

Molor1_ER _ANC_ERR
R

FSET FO2002

_CHEK_ANC
_ERR

‘U"

P00202
|

} FWRITE DO0012 F0202 l_

Device1_Di _ANC_ERR
10 sconnected

FSET FO2002

_CHEK_ANC
_ERR

<Example of the system configuration and program >

< In this example, assume that the input signal to detect the external device’s failures is connected to
the input module of No.5 slot in the system configuration as below.

- In case of the sensor failure, P200 is ON. The error code is the value saved in DO010.
- In case of the motor failure, P201 is ON. The error code is the value saved in DO011.
- When the device 1 is disconnected, P202 is ON. The error code is the value saved in DO012.

* In the above programming, when P20 is On (In case of sensor failure), the value of DO010 is
saved in F202 (_ANC_ERR) and F2002 (_CHK_ANC_ERR) will be On.

« If F2002 is ON, it is detected by the scan end and the external device’s serious failures are
generated.

* You can detect the failure of motor 1, disconnection of device 1 in the same way.

* After accessing to XG5000, a user can check which external devices have failures by verifying the
F202 value and can take follow-up measures.

| 210
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(4) How to detect the external device’s minor failures
The following programming is used to detect the external device’s minor failures.

@

(®)
©

()

©

()
)

Save the warning code that can be distinguished by external device’s minor failures in F203_ANC_WAR
through the FWRITE command as below. (Input the values excluding 0)

In case the external device’s minor failures occur, F2003 (_ CHK_ANC_WAR)flag will be On.

When the scan program is completed, the PLC checks whether F2003 ( CHK_ANC_WAR) is ON and
detects minor failures.

If the external device’s minor failures occur, the ERR LED will be flickering at 2 seconds interval and the
PLC will run continuously. Then, FO046 ( ANNUM_WAR) is ON and F2003 flag is automatically Off. All
outputs works based on 10 parameter’s emergency output settings.

When minor failures occur, through XG5000, a user can figure out the causes of failures by monitoring
F203 (_ANC_WAR)flag.

If you input O again to F203 (_ANC_WAR) after removing the causes of failures and turn ON F2003
(_LCHK_ANC_WAR) again, detection of minor failures is canceled.

The below figure describes the example of the program detecting the external device’s minor failures
with operation details.

Slot number I 0 I 1 I 2 I 3 I 4 I 5 I

4l input input | output | input
| 1epoint | 16point | 16point | 16point

Parea [ 00-3F _[- 40-7F | 80-13F | 120-15F [ 160-19F | 200-23F |

]

External device's serious error input

PO0200
I

} FWRITE D0o0000 F0203 L

Sensor_Wa _ANC_WAR
i} ming

FSET F02003

_CHK_ANC
_WAR

P00201
L

} FWRITE DO0001 FO203 L

Motor_War _ANC_WAR
5 ning

FSET F02003

_CHK_ANC
_WAR

P0O0202
L

} FWRITE DO0002 F0203 l_

Device_Wa _ANC_WAR
10 ming

FSET F02003

_CHK_ANC
_WAR

< Example of the system configuration and program >

« In this example, assume that the input signal to detect the external device’s minor failures is
connected to the input module of No.5 slot in the system configuration as below.
- In case of the sensor warning, P200 is ON. The warning code is the value saved in DO0OO.
- In case of the motor warning, P201 is ON. The warning code is the value saved in DOO01.
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- When the device

is warned, P202 is ON. The warning code is the value saved in DO002.
* In the above programming, when P200 is On (in case of sensor failure), the value of DOOO is

saved in F203 ( ANC_WAR) and F2003 (. CHK_ANC_WAR)will be On.

« If F2003 is ON, it is detected by the scan end and the external device’s serious failures are

generated.

« You can detect the warnings on motor 1 and device 1 in the same way.

« After accessing to XG5000, a user can check which external devices have minor failures by

verifying the F203 value and can take follow-up measures.

2.4 RTC Function

XBM H’ unit has the clock (RTC) function and the clock keeps working thanks to the battery backup even when the power is
Off. You can use the embedded RTC's time data for time management such as the system’s operating history or failure

history, etc. The RTC's current time is updated every scan based on the operation status information flag of the system.

24.1 How to use the RTC Function

(1) Read/Set clock data
(a) Read/Set from XG5000
1)Click Online - Diagnosis - PLC information
2) Click the PLC clock tab of  PLC information
ONLINE | MONITOR DEBUG TOOLS WINDOW  HELP PLC Information - NewPLC @_ _23 -

&1/ pisconnect BS W A W .

G} Connection Settings... 5 i : BB [CPU | Performance | Password| PLC RTC

‘ # State
st BOEBEE &y peAes s
Change Mode ro = || o [ Sunchronize PLC with PC clock |

£ Read.. I Tuesday . June 27 |2

B wite.. [ Send to PLC ]

| E& Compare with PLC... . Time
Set Flash Memony 300:14 AM =

i:li ‘
EtherCAT Slave 4
Communication Module Setting 3
Reset/Clear L4 EE—
Diagnaosis L4 @ PLC Information...
Close

3) If you want to transfer the PLC's time to the PLC, click the PC clock and synchronization button.

4) If you want to set up your preferred time, after changing the set values of the data and time box, click them
to the PLC.

(b) Read with the special relay
You can monitor the data with the special relay as below.

Word Flag Name Name Data Description
F053 _MON_YEAR |Clock data (month/year) HO709 July, xx09
F054 _TIME_DAY |Clock data (hour/day) h1214 14h.12th
F055 _SEC_MIN Clock data (second/minute) H2040 20 min. 40 sec.
F056 _HUND_WK |Clock data (Year/week) H2003 20xx,Wed.

2-12
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(c) Example of changing the clock data through programs
You can change the clock data through the programs as below.

P s -oovoe <

. Hion [ oy T | R
[ v h1230 00000t || 12ns0day
[ v hiiso ooooo2 || 11secssomin
[ v 200 000003 || 2oyeansun
; | " DATEIR 000000
END
17
Area ltem Input data Description
D0000 Month/ Year h'0314 Mar./xx14
D0001 Hour/ Day h'1230 12:00/30%
D0002 Second/ Minute h'1130 11 seconds/30 minutes
D0003 Year/ Week h'2000 20xx /Sun.

Input the clock data in the random devices (PM,K,L,Z,U,D,R) and turn On/Off the DATEWR input contact
MO0001.

(If the clock data is not correct except the day of the week, it will not be written. Day of the week data is
automatically corrected and written)

Check whether the data was correctly changed by monitoring the above special areas (F053~F056).

(d) How to express the day

No. 0 1 2 3 4 5 6
Day Sun. Mon. Tue. Wed. Thu. Fri. Sat.
(2) Time error
The RTC's error is different depending on the service temperature.
temperature max error(sec/day) normal condition(sec/day)

0 -4.67~1.56 -1.55

25 -3.11~1.96 0.58

55 -10.37 ~-1.56 -5.97

» The clock data may not be stated in the shipped product so you need to set up the clock data correctly before use.
« If you write unserviceable clock data in the RTC, it will not work properly.
Ex.) 25:00, 32th, 14 month

* In case the RTC stops or error occurs due to a battery failure, if you write the new clock data in the RTC, the error
will be cleared.
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2.5 Timer counter function

25.1 Timer Function

The XGB's timer is the additional timer increasing the current value depending on the measuring time. There are 5
available timer types; On delay timer (TON), Off delay timer (TOFF), Cumulative (TMR), Monostable (TMON),
retriggerble (TRTG).

The measurable time ranges by timers are as below.

100ms timer 10ms timer 1ms timer
0.1 seconds ~ 6553.5 0.01 seconds ~ 655.35 0.001 seconds ~ 65.535
Range
seconds seconds seconds
MNewProgram X
PO0000
. o T _ 10000 /250 ]
Timer type Timer contact No. Timer setting value

(1) Updating the current value of On delay timer and contact On/Off
If the input contact is On, the current value starts to increase. When the current value reaches the set time (PT)
(current value=set value), the timer’s output contact (Txxx) will be On. When the input contact is Off while the
current value increases, the timer’s current value will be 0. The timing chart of the On delay timer is as below.

Startup
contact

Timer output
contact
Timer's Set ___ 1 _____ :

value

Timer current
value |
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(2) Updating the current value of Off delay timer and contact On/Off
If the input condition is On, the timer’s output contact (Txxx)is On and the current value becomes the set
value. When the input contact is Off, the current value starts to decrease and if the elapse time reaches the set
time (PT (current value=0), the timer’s output contact (Txxx) will be Off. If the input contact is On while the
current value decreases, the current value becomes the set value.
The timing chart of the Off delay timer is as below.

Startup
contact !

Timer output |
contact

Timer's Set _ _ _
value

Timer current
value

(3) Updating the current value of Cumulative timer and contact On/Off
The current value increases only when the input contact is On and if the cumulative value reaches the timer’s
et time (PT), timer output contact is on. The timer output contact maintains the On status until it is Off by the
reset coil (IL : RST command). The timing chart of the Cumulative timer is as below.

Startup

contact
Timer output
contact

Timer's Set_ _ _ _ _ _ _
value

Timer current
value

|
RST commend '
—Rr—]
(4) Updating the current value of Monostable timer and contact On/Off
If the input condition is On, the timer’s output contact (Txxx) is On. When the timer’s current value starts to

decrease from the set value (PT) and it becomes 0, the output contact is Off. The change of On/Off of the input
contact is regarded until the current value reaches 0. The timing chart of the Monostable timer is as below.

Startup |
contact I I

Timer output
contact = | | | |
Timer's Set __ _\_ __ ____ S S L ____
value
Timer current
value |

/
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(5) Updating the current value of retriggerble timer and contact On/Off
If the input condition is On, the timer’s (Txxx) is On.
When the timer’s current value starts to decrease from the set value (PV) and it becomes 0, the output contact
is Off. Before the timer’s current value becomes “0’, the input contact is Off - On again, the timer’s current value
is updated to the initial set value again. The timing chart of the retriggerble timer is as below.

Startup

contact ' [
Timer output
contact ——

Timer's Set ! | ! |
value :
Timer current
value —

|

« The timer’s current value and output processing are executed in the scan END so the maximum error is as below.
Max. error : 1 scan time + Executing time from the startup of the scan to the timer command step
* For more details on how to use the timer command, refer to the XGB command manual.

2.5.2 Counter Function

The CPU part's counter detects the input signal’s rising edge (Off . On) and increases-decreases the current value.
XGB PLC supports 4 kinds of counter commands; additional counter (CTU), subtractive counter
(CTD),additional-subtractive counter (CTUD),ring counter (CTR).

» The additional counter increases the current value.

* The subtractive counter decreases the current value.

« The additional-subtractive counter increases or decreases the current value depending on the 2 input

conditions.

 The ring counter increases the current value and renews the current value as “0” whenever the current value

becomes the set value.

(1) Updating the counter’s current value and contact On/Off
(a) Additional counter

MNewProgram X

FOD0S3 |
o— -
HODOO! 0000

s | R—

CTU £0000 100 ||

« It increases the current value under the rising edge of the input condition.

< When the current value increases and becomes the same as the set value, the counter’s output contact
(Cxxx) is On.

» The current value is “0” and the output contact (Cxxx) is Off while the reset signal is On.
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(b) Subtractive counter

NewProgram X

CTo

FO0093 |
0 ’ '

C0oaan

1000 ||

MO0an

C0ooa

R>—

« It decreases the current value of the rising edge of the input condition.

« When the current value decreases and becomes “0”, the counter’s output contact (Cxxx) is On.

» The current value is “0” and the output contact (Cxxx) is Off while the reset signal is On.
(c) Additional -subtractive counter

NewProgram X

HOOO10
. 1 | cTu £o00n HODOD2 HODO03 0|
HODOO! £ooon
e ]

» The current value increases under the rising edge of the additional input condition and the current value
decreases under the rising edge of the subtractive input condition. When the current value is greater than
or equal to the set value, the output contact Cxxx is On. The current value is smaller than or equal to the

set value, the output contact Cxxx is Off.
 The current value becomes 0 in case of reset sighal input.
(d) Ring counter

NewProgram X

FO0033 |

CTR

(0000

|

L
||

L0000

3 11

Ri—

e The current value increases by 1 under the rising edge of the input condition. After the current value
reaches the set value, the current value becomes 0 under the rising edge of the next input condition.
< When the current value is the set value, output contact Cxxx is On. Under the rising edge of the next input

condition or the rising edge of the reset condition, output contact Cxxx is Off.
« During counting the ring counter, it the reset condition is input, the current value becomes 0.
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(2) Counter’s maximum counting speed

The counter’s maximum counting speed is determined by the scan time. only when On/Off time of the input
condition is greater than the scan time, it can be countable.

Max. counting n :Duty (%)

S L (i) ts : scan time[s]

Cmax
100t

<The duty (n) puts the input signal’s On, Off time ratio on a percentage basis
Ok

OFF OFF

I . E—  S—
] | |

I

1 : = —— *100 [

=12 7= eTe (7]
e

T1 >T2 D= ——— =100 [%]
F1+72

* You are recommended to use the high speed counter function to count the high speed’s input pulse accurately
that cannot be counted with the counter command
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2.6 Remote Function

2-19

In XGB basic unit, you can change the operation mode through the key switch attached to the module or through
communication. For remote operation, put the basic unit's mode change switch on STOP position.

(1) The kinds of remote operations are as below.
*Access to XG5000 and operation through the USB port installed in the basic unit
*You can operate the other PLCs connected to the network by using the PLC’s communication functions when XG5000 is
connected to the basic unit.
* You can control the PLC’s operation status with HMI software, etc. though the dedicated communication

(2) Remote RUN/STOP
«It is the function to execute RUN/STOP through communication modules through the outside.
*This convenient function can be helpfully used when the PLC is installed in the bad palace to operate or you
need to RUN/STOP the CPU modules of a control panel from the outside.

(3) Remote DEBUG
«It is the function to execute DEBUG when the operation mode switch is on STOP position. DEBUG is the
function to execute the program operation based on the specified operating conditions.
« This convenient function can be helpfully used when you need to check the program’s progress or each data’s
details during the system’s debugging works.

(4) Remote reset
«It is the function to reset the CPU module by remote control when errors occur.
*Reset and ‘Overall Reset’ are available.

« For more details on how to operate the remote functions, refer to ‘Chap.10 Online’ of the XG5000 manual.
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