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(2) Connection of power and earth wires 
 
Earthing and power supply wires for the PLC system must be connected as described below.  

 
(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] 

manufacture name 

External  Dimension (mm) maximum 
cable 
diameter 
(mm) 

address A B C D 

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 31.50 13.00 www.coilmaster.com.tw 
TDK ZCAT3035-1330 30.00 13.00 34.00 30.00 13.00 www.tdk.com 

 

 
 
 
 
 
 
 

ferrite core 
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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) Power and  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) I/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/O 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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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.  
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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 (P0000~00007) 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 

 

 

 

 (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 

F005C _CONSTANT_ER Fixed cycle error 
In case the actual scan time is longer than the fixed 
cycle set value 

F0080 _CONSTANT_RUN 
Fixed cycle operation is 
running  

Turned ON during fixed cycle operation  
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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 

 

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

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

 (3) In case execution is suspended due to instantaneous  
interruption, timer measurement and one for fixed cycle  
interrupt will be continuously run.  

 

 (1) If instantaneous interruption exceeds 1ms, the PLC will  
execute restart like the time when power is supplied. 

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

 

 

Notice  
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 0 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) 

Model 

MPU processing time Expansion interface processing time 

Scan program 
running (32K)  

PLC 
internal 

Processing 
time 

Digital I/O module  
 (32 points, 1 EA) 

Analog module 
 (8 channels, 

1EA) 

Communication module 
 (200 byte, 1 block) 

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.  
 

래더수행시간 래더수행시간기본유닛

증설 모듈

시스템 처리 
태스크처리 

I/O처리시간 
통신 모듈 서비스

XG5000 서비스

In
p
u
t

O
u
tp

u
t

통
신

데
이

터

자체처리

스캔시간

입출력모듈
데이터교환 통신모듈

데이터교환

 
 

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 

 

I/O processing time  Communication module service  

XG5000 

 
Ladder  processing 

 Scan time 

System processing 

Task processing 

Ladder processing time 

Exchange of communication module data  Exchange of I/O module data  

Basic unit 

Expansion 

module Self-processing 

Com
m

. data 
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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. 

 

 

Items 
System Configuration 

Basic unit SLOT2 SLOT3 SLOT4 SLOT5 SLOT6 SLOT7 SLOT8 
Product 
name XBM-DN32HP XBE-DC32A * 3EA XBF-AD04A * 2EA XBL-C41A XBL-EMTA 

Operating 
conditions 20kStep - - 200 Byte per module,  

1 block 

 
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』-『PLC information』-『Performance』. 

 

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

F0050 _SCAN_MAX Maximum scan time The longest scan time  
(update in case of occurrence only), in 0.1ms 

F0051 _SCAN_MIX Minimum scan time The shortest scan time  
(update in case of occurrence only), in 0.1ms  

F0052 _SCAN_MAX Current scan time Running time of this scan (scan update), in 0.1ms 

Scan time= Ladder running time + system processing time + digital I/O processing time + 

analog I/O 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㎳ 
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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.  

• 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 •refer 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. 
 
 
 
 

Notice  
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 Interrupt0 - - Initialization program  
Fixed cycle 1 Interrupt1 2 0 Fixed cycle 1  
External Interrupt2 2 16 External  
Internal device Interrupt3 3 24 Internal device  
High speed 

counter Interrupt4 4 40 High speed counter  

Fixed cycle 2 Interrupt5 3 1 Fixed cycle 2  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Initializing 
 (Before INIT_DONE instruction) 

Cycle time 1 execution Interrupt 1_Cycle time 
occur 

Cycle time 1/ 
external occur 
simultaneously 

Cycle time 1 execution 

External I/O execution 

Internal device 
Interrupt occur  

Internal device interrupt 
execution 

Cycle time 1 
execution 

Timed-driven 1 
execution 

Cycle time 2  
occur 

Cycle time 2 execution 

END 

Scan program  
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Notice  

1) If the interrupt with the same priority occur at the same time, the early set interrupt will be executed first.  (In 
case ‘interrupt 1’and‘interrupt 2’occur at the same time, ‘interrupt1’will be executed first.)  

2) If the interrupt with higher priority occurs during execution of interrupts, the interrupt with higher priority will be 
executed first.  

3) All interrupts are allowable  (Enable) when the power is On. If you want to run by interrupt program or prohibit 
them, you can use EI, DI command.  

4) The internal device interrupt will run after getting the END command. 

 
(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.  

Type 
Spec. Fixed cycle task External contact 

task 
Internal contact 

task 
High speed counter 
task 

positioning task 

Maximum 
number 

 
16 EA 
 

8 EA 16 EA 4 EA 1EA 

Start 
conditions 

Fixed cycle (Can be 
set up to 
4,294,967.295 
seconds, in 1ms ) 

Rising or falling edge of 
the basic unit 
P000~P007  
input contacts 
 

Internal device’s 
designated conditions  

High speed counter 
comparative output 0 / 
The minimum set value 
is matched  

Fixed cycle (can be set 
up to 10ms in 1ms 
increments) 

Detection 
and  
Execution 

Executed cyclically at 
every setting time 

Executed immediately 
when the edge of the 
basic unit P008~P00F  
input contacts occur  

Executed with 
searching conditions 
after completing the 
scan program  

Executed when the 
current counter value is 
matched with the 
minimum set value of 
the comparative output 
0  

Executed cyclically at 
every setting time 

Detection 
delay  
Time 

Delayed for the 
maximum of 1ms 

Within the maximum of 
0.05㎳ 

Delayed as much as the 
maximum scan time 

Within the maximum of 
0.25㎳  

Delayed for the 
maximum of 1ms 

Priority of 
execution
s  

2 ~ 7 level setting 
 (2 level has the 
highest priority) 

Same as the left   Same as the left Same as the left 
Cannot set priority 
(Has a higher priority 
than other tasks) 

Task No. 
Designated without 
overlapped users in 
the range of 0~15 

Designated without 
overlapped users in the 
range of 16~23 

Designated without 
overlapped users in the 
range of 24~39 

Designated without 
overlapped users in the 
range of 40~43 

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.   
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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, EI command in order to protect the scan program.  

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

Command Use Description 

EI 
 

Allows the start of all tasks.  

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, EI 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_M00 5 24 Program2 7ms 
External contact Externalcontact_P08 2 16 Program3 2ms 

- - - - Scan program 17ms 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time (㎳) Executed details 
0~6 The scan program starts and is executed. 

6~8 
Request on running the external contact interrupt is entered and the scan program is interrupted and 
the program 3 runs. There is the request on rerun 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.  

Execution of  
Scan program 

Execution of program 1  
Occurrence  
of 10ms_fixed cycle  

Execution of program 2  
Occurrence of  
Internal contact M000 

Execution of program 3  
Occurrence of  
external contact P000 

Time 
0 6 7 8 10 12 20 22 24 25 30 32 34 

Scan startup 
 (Initial operation setup) 

End of Scan program 
New scan startup 
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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.  

20 
Although there are the requests on 10㎳_fixed cycle interrupt and the external contact interrupt at the 
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. 

22~24 
The execution of the program 3 is completed and the pending 10㎳_fixed cycle interrupt program 1 
runs.  

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

25 
The program 2 is executed by checking the interrupt request on internal contact_M0 of P2 at the time 
of completion of the scan program.  

25~30 The program 2 runs. 

30~32 
The request on 10㎳_fixed cycle interrupt occurs and the 10㎳_fixed cycle has higher priority so the 
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.) 

 
(a) Adding task: Select 『Project』–『Add Items』–『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. 

 

 
 

(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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 (c) Click on the right mouse button on the registered task and click 『Add Items』-『Program』. 
 

 
 

 (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.) 
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1.1.7 Fixed cycle task 
(1) How to set up the task  

(a) Adding tasks: Select 『Project』–『Add Items』–『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. 

 
 

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

Items 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. 
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 (c) Click on the right mouse button on the registered task and click 『Add Items』-『Program』. 

 
 

 (d) Register the task program name and comment.  

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

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  
 

(a) Adding tasks: Select 『Project』–『Add Items』–『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. 
 

 
 

 

 
 
 
 
 
 
 
 

(b) The screen for registering the task will be displayed. Click 『External contact』in the execution conditions 
and after entering the task name, input the items required for setting as below. 
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Items 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. 
Starting 

conditions 
rising, falling, transition Sets up starting conditions of tasks. 

 

 

 
 (c) Click on the right mouse button on the registered task and click 『Add Items』-『Program』. 

 
 

 (d) Register the task program name and comment.  
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 (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 P0000~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 P0000 ~ 
P0007 contacts are ON at the same time under all the external contacts of P0000 ~ P0007 are set as the 
external contact tasks, 8 external contact task programs run at one so the scan time may be longer 
momentarily. 
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1.1.9 Internal device task 
 

(1) How to set up the task 
 

(a) Adding tasks: Select 『Project』–『Add Items』–『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. 

 

(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. 

Items 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.  

Device  Direct input 
Input directly the device that will start the task and set the startup 
conditions.  

Startup 
conditio
ns 

Bit 
Rising, falling, transition, On, 
Off 

Rising Starts the task in case of rising edge. 
Falling Starts the task in case of falling edge.  
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.  

Word <, <=, ==, >=, > 

< 
Starts the task when the word is less than the set 

value.  

<= 
Starts the task when the word is less than or equal 

to the set value.  

== 
Starts the task when the word is the same as the 

set value.  

>= 
Starts the task when the word is more than or equal 

to the set value. 

> 
Starts the task when the word is more than the set 
value. 
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 (c) Click on the right mouse button on the registered task and click 『Add Items』-『Program』. 

 
 

 (d) Register the task program name and comment.  
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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  

 
(a) Adding tasks: Select 『Project』–『Add Items』–『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. 

 
(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. 
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 (c) Click on the right mouse button on the registered task and click 『Add Items』-『Program』. 

 
 

 (d) Register the task program name and comment.  

 
 (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』–『Add Items』–『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. 

 
(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. 
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(c) Click on the right mouse button on the registered task and click 『Add Items』-『Program』. 

 
 

 (d) Register the task program name and comment.  

 
 (e)  Details of Positioning control task: refer to Part3 Ch04 Positioning Control 
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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 initializat ion

Program validat ion check

Refresh the output image 
area

ERROR  mode

Noexcute?

Refresh the input image 
area

Program execut ion
Interrupt execut ion

Check the operating state 
and failure of  expansion 

modules

Change 
operation mode?

Keep 
RUN 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.  
 (c) Communication services are executed with other internal processing. 

 
 
 
 



M
ain 

 
 
 
Chapter 1 Program Configuration and Operation Method 

1-25 
 
 
 

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 

 (a) I/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 

(a) 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. 
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       (3) Debug operation  

   It describes debug mode.   

 
 

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 is 
identical to Step Over.  Step Out It finished the subroutine program. 

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.  
 
(a) Set/Remove Breakpoints  
▪ Sets breakpoint at current cursor position. After breakpoint setting,     (breakpoint setting indicator) is displayed.  
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(b) Go  
   ▪ Run the program to breakpoint. At break-pointer     (stop indicator) is displayed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
(c) Step Over 
  ▪ Run the program to next step. Step over indicator     is displayed. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) Breakpoint List 
  ▪ It displays current Breakpoint List. It supports Select All, Reset All, Goto, Remove, Remove All.  
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 (e) Break condition 
  ▪ It sets Device Break and Scan Break.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

command Operation mode Remarks 

RUN Unchangeable Local RUN 
When the operation mode switch is 
located in RUN position, the mode 
change by XG5000 is impossible.  

STOP 
RUN remote RUN  
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 switch as STOP RUN  STOP. 
 
 
 
 
 
 
 
 
 
 
 
 

Notice  
 
▪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. 

Displaying areas 
by device 

Characteristics of 
devices Purpose 

P0000 ~ P2047F I/O contact 
It is the image area saving the state of I/O contacts. The device reads the 
input module state and saves it to the P area. 
The P area data saving operation results is saved to the output module.  

M0000 ~ M2047F Internal contact It is the internal memory to save bit or word data in the program.  

L0000 ~ L4095F Communication 
contact 

The device displays the state information of high speed link/P2P service 
in the communication module. 

K00000~K4095F 

Contacts against 
blackout for 

embedded special 
functions 

It is the device area maintaining the data during blackout. It can be used 
without setting the parameters against blackout separately.  (Among K 
areas, some areas are used by the embedded high speed counter, data 
log, PID function. If ‘Write’ is executed in the relevant area, the 
embedded function will not work normally so be careful about this.    

F0000~F2047F Special contacts It is the system flag area managing the flags required to operate the 
system in the PLC. 

T0000~T2047 Timer contacts It is the area saving the state of the timer contacts/current values/set 
values.  

C0000~C2047 Counter contacts It is the area saving the state of the counter contacts/current values/set 
values. 

S00.00~S127.99 Step controller 
128 x 100 Step It is the relay for step control.  

 
 (2) Word device area 

Displaying areas 
by device 

Characteristics of 
devices Purpose 

D0000~D32767 Data register 
It is the area keeping the internal data. It also can be expressed as 
bit.  (Ex.: D0000.0 No.0 bit of  D0) 

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) 

N0000~N10239 
Communication data 
register 

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

Z000~Z127 Index register 
Dedicated device to use index functions  
 (It cannot be expressed as bit) 

T0000~T2047 
Timer’s current value 
register  

Area indicating the timer’s current value. 

C0000~C2047 
Counter’s current value 
register  

Area indicating the counter’s current value.  

R0000~R32767 File register File saving register, consists of 8 banks 
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1.3.2 Memory block diagram  
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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 area 1 Latch area 2 Characteristics 
P X X Image area saving the I/O contacts state  
M O O Internal contact area 
K X X Contacts that keep the contact state during blackout. 
F X X System flag area 
T O O Area related to the timer  ( For both bit/word ) 
C O O Area related to the counter (For both bit/word) 
S O O Relay for step control 
D O O 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) 

 
Notice  
 
▪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.  
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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 latch1, latch 2 with XG5000 
- Writing with the program (The initialization program is recommended) 
- Inputting 0 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 latch1 latch2 Remarks 

1 Power On/Off On / Off Maintain Maintain  

2 Reset by XG5000 Overall Reset  Reset Maintain  

3 Write program  (online) - Maintain Maintain  

4 Broken backup data  
Broken SRAM due to (breakdown of a 
battery, etc.) 

Reset Reset 
 

Broken data due to other reasons Reset Reset  

5 XG5000 online 
Latch 1 Clear Reset Maintain  

Latch 2 Clear Reset Reset  

 
 (c) If you click『Online』-『 Reset/Clear 』-『 Reset  PLC 』-『Overall Reset』, the latch 1 area will be 
cleared. 
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 (d) After selecting 『Online』-『 Reset/Clear 』-『Clear PLC 』latch area 1,2, if you click “Delete”, it will be 
cleared. 

 
 
  (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.  
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Chapter 2 CPU Function 
2.1 Type Setting 

This section descries setting XGB PLC models.  

 
 

PLC 
Name CPU Type Language Description  Remarks 

XGB 

XGB-DR16C3 MK language Dedicated product Modular type 
XGB-DR32HL MK language  Dedicated product Compact type 

XGB-XBCE MK language 
Economic : XBC-DR10/14/20/30E 

XBC-DN10/14/20/30E, 
XBC-DP10/14/20/30E 

Compact type 

XGB-XBCH MK language 
Deluxe: XBC-DR32/64H, XBC-DN32/64H 

XBC-DP32/64H 

Compact type 
(DC power PLC 
included) 

XGB-XBCS MK language 
Standard : XBC-DR20/30/40/60SU, 

XBC-DN20/30S (U), 
XBC-DN40/60SU 

Compact type 

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  Ver 1.x 

H2,HP: O/S Ver 2.x XGB-XBMH2 MK language Deluxe 2axis XPM positioning: XBM-DN32H2 
XGB-XBMHP MK language Deluxe 6axis XPM positioning : XBM-DN32HP Modular type 

XGB-XBCU MK language 

high performance :  
XBC-DN32U, XBC-DN32UP, XBC-DN32UA 
XBC-DP32U, XBC-DP32UP, XBC-DP32UA 
XBC-DR28U, XBC-DR28UP, XBC-DR28UA 

Compact type 
(DC power PLC 
included) 
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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.  

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

 
 

Classification Items Descriptions Set values 

Basic 
operations 

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㎳ 

Output during 
debugging  

 
Set whether allowing the actual output during 

debug operation.  
Allowable/Prohibited  

Output Hold when errors 
occur  

Determine whether allowing the Output Hold 
function set in I/O parameters when errors occur 

Allowable/Prohibited 

Device 
area setting 

Selection of latch area  Set each device’s latch area.  

Error 
operation 

Resumption of  
operation in case of 
computational errors. 

Determine whether stopping or resuming the operation 
in case of computational errors.  Stop/Resume 
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2.2.2 I/O parameters Setting    
It is the function to set up and reserve the information for each I/O. If you click 『I/O Parameter』in the project 
window, the below setting window will be displayed.  

 
 

If you click the 『Module』in the 『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.   
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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.  

 

 

  
 

Notice  
 
• In case each set details are different from the actually accessed I/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.  
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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).  

 
 (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) If it 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.  

 1 Scan

Scan END

WDT 
Set value

WDT Count value

Execute WDT 

Set by 0

WDT Count value

 
            (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』-
『Error/Warning』, 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.  
 

 
 
Items Description Remarks 
Error/Warning Displays the current Error/Warning. - 
Error history Displays Error/Warning occurred in order of time.  Saving up to 100 

 
Notice  

If you click ‘Delete’ in the Error/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 results, 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.  

Notice  
• 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 

F002~3 

- _CNF_ER System error Reports the failure status of the system.  
F0021 _IO_TYER Module type error The module type is not matched. 
F0022 _IO_DEER Module separation error The module is separated. 

F0024 _IO_RWER Module I/O error There are some problems with the module 
I/O. 

F0025 _IP_IFER Module interface error There are some problems with the special 
/ communication module interface. 

F0026 _ANNUM_ER External device failure  Failures are detected from the external 
device.  

F0028 _BPRM_ER Basic parameters There are some problems with the basic 
parameters.  

F0029 _IOPRM_ER IO parameters There are some problems with I/O 
parameters. 

F002A _SPPRM_ER Special module 
parameters Abnormal special module parameters 

F002B _CPPRM_ER Communication module 
parameters 

Abnormal communication module 
parameters 

F002C _PGM_ER Program error There are some errors with the program. 

F002D _CODE_ER Code error There are some errors with the program 
code. 

F002E _SWDT_ER System Watch dog The system Watchdog works. 
F0030 _WDT_ER Scan Watch dog The scan Watchdog works. 
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  Word Bit Flag Name Function Description 

F004 

 _CNF_WAR System warning Reports the minor failure status of the 
system. 

F0041 _DBCK_ER Backup error There are some problems with data 
backup. 

F0043 _ABSD_ER Shutdown cased by 
abnormal operation Stoppage caused by abnormal operation.  

F0046 _ANNUM_WAR External device failure Minor failures are detected from the 
external device. 

F0048 _HS_WAR1 High speed link1 High speed link – more than parameter1  
F0049 _HS_WAR2 High speed link2 High speed link – more than parameter2  
F0054 _P2P_WAR1 P2P parameter1 P2P – more than parameter1  
F0055 _P2P_WAR2 P2P parameter2 P2P – more than parameter2  
F0056 _P2P_WAR3 P2P parameter3 P2P – more than parameter3  
F005C _CONSTANT_ER Fixed cycle error Fixed cycle error 

F011 

 _LOGIC_RESULT Logic result Displays the logic result. 

F0110 _LER Operational error It Is On during 1 scan in case of 
operational error. 

F0111 _ZERO Zero flag It is On when the operational result is 0. 

F0112 _CARRY CARRY flag It is On when CARRY occurs during 
operation. 

F0113 _ALL_Off All outputs Off It is On when all outputs are Off. 
F0115 _LER_LATCH Operational error latch It maintains 0 in case of operational error. 

F015 - _PUTGET_ERR0 PUT/GET error 0 main base PUT / GET error 
F023 - _PUTGET_NDR0 PUT/GET completion 0 main base PUT / GET completion  
F058 - _ERR_STEP Error step Saves error step. 

F060 - _REF_COUNT Refresh Increases when executing module 
REFRESH  

F062 - _REF_OK_CNT Refresh OK Increases when module REFRESH is 
normal. 

F064 - _REF_NG_CNT Refresh NG Increases when module REFRESH is 
abnormal. 

F066 - _REF_LIM_CNT Refresh Limit Increases when module REFRESH is 
abnormal.  (TIME OUT) 

F068 - _REF_ERR_CNT Refresh Error Increases when module REFRESH is 
abnormal. 

F090 - _IO_TYER_N Mismatch slot Displays the slot number with the 
mismatch module type. 

F091 - _IO_DEER_N Slot with separated 
module  

Displays the slot number with the 
separated module. 

F093 - _IO_RWER_N RW error slot Displays the slot number with module 
Read/Write error 

F094 - _IP_IFER_N IF error slot Displays the slot number with module 
interface error 

F096 - _IO_TYER0 Module type 0 error Main base’s module type error 
F104 - _IO_DEER0 Module separation 0 error Main base’s module separation error 
F120 - _IO_RWER0 Module RW 0 error Main base’s module Read/Write error 
F128 - _IO_IFER_0 Module IF 0 error Main base’s module interface error 

F202 - _ANC_ERR Information on the 
external device’s  failure 

Displays the information on the external 
device’s  failure 

F203 - _ANC_WAR 
Information on the 
external device’s minor 
failure 

Displays the information on the external 
device’s minor failure 
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Notice  
 
• 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  
It is the function to check whether I/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 
It is 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 
Information on the external 
device’s  failures 

Input the error code of user-defined 
serious failure of external device. 

F0203 - _ANC_WAR 
Information on the external 
device’s MINOR failures 

Input the error code of user-defined 
minor failure of external device. 

- F0026 _ANNUM_ER 
detection of external serious 
error  

It is On when the external device’s 
serious failure occurs. 

- F0046 _ANNUM_WAR 
detection of external slight 
error 

It is On when the external device’s minor 
failure occurs. 

- F2002 _CHK_ANC_ERR 
Request detection of external  
serious error  

It is the command flag asking to detect 
the external device’s serious failure. 

- F2003 _CHK_ANC_WAR 
Request detection of external 
slight error minor failure 

It is the command flag asking to detect 
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. 
(a) 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.  
(c) When the scan program is completed, the PLC checks whether F2002 (_CHK_ANC_ERR) is ON and 

detects serious failures.  
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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, F0026 (_ANNUM_ER) is ON and F2002 flag is automatically Off. All outputs works based on IO 
parameter’s emergency output settings.  

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

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

 

 

<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 D0010. 
- In case of the motor failure, P201 is ON. The error code is the value saved in D0011. 
- When the device 1 is disconnected, P202 is ON. The error code is the value saved in D0012. 

• In the above programming, when P20 is On (In case of sensor failure), the value of D0010 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.   
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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. 

(a) 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)  

(b) In case the external device’s minor failures occur, F2003 (_CHK_ANC_WAR)flag will be On.  
(c) When the scan program is completed, the PLC checks whether F2003 (_CHK_ANC_WAR) is ON and 

detects minor failures.  
(d) 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, F0046 (_ANNUM_WAR) is ON and F2003 flag is automatically Off. All 
outputs works based on IO parameter’s emergency output settings.  

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

(f) If you input 0 again to F203 (_ANC_WAR) after removing the causes of failures and turn ON F2003 
(_CHK_ANC_WAR) again, detection of minor failures is canceled.  

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

 

 

< 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 D0000. 
- In case of the motor warning, P201 is ON. The warning code is the value saved in D0001. 
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- When the device  is warned, P202 is ON. The warning code is the value saved in D0002. 
• In the above programming, when P200 is On (in case of sensor failure), the value of D000 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.  

2.4.1 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』. 

  
 

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) H0709 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. 
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 (c) Example of changing the clock data through programs  

You can change the clock data through the programs as below.  

 
 

Area Item Input data Description  
D0000 Month/ Year h'0314 Mar./xx14 
D0001 Hour/ Day h'1230 12:00/30th 
D0002 Second/ Minute h'1130 11 seconds/30 minutes 
D0003 Year/ Week h'2000 20xx /Sun. 

 
Input the clock data in the random devices (P,M,K,L,Z,U,D,R) and turn On/Off the DATEWR input contact 
M0001.   
(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 

 
Notice  
 
• 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  
 

2.5.1 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 

Range 
0.1 seconds ~ 6553.5 

seconds 
0.01 seconds ~ 655.35 

seconds 
0.001 seconds ~ 65.535 

seconds 
 
 

 
 
 
 
 

 
 (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 current 
value

Timer's Set 
value

Timer output
contact

 

Timer setting value Timer contact No. Timer type 
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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 current 
value

Timer's Set 
value

Timer output
contact

 

 (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 current 
value

Timer's Set 
value

Timer output
contact

RST commend

 
 (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

Timer current 
value

Timer output
contact

Timer's Set 
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 current 
value

Timer's Set 
value

Timer output
contact

 

 
 

Notice  
 
• 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 

 
• 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 

 
• 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 

 
• 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 signal input. 
  (d) Ring counter 

 
• 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.  

 
 
 
 
 

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

 
 

Notice  
 
• 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 

 
 

Max. counting speed  

)
t

1
(

100

n
C

S

max ×=  

n :Duty (%) 

St : scan time[s] 
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2.6  Remote Function 
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.  

 
Notice  
 

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