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Outline

1.
Outline of sample ladder

This program is a sample ladder for the system using the industrial numeric operation function with the FX3 series main unit.

Applicable devices

The applicable devices for this sample ladder are indicated below.

Model

Description

Main unit

Series

Model

MELSEC-F Series

FX3S, FX3G, FX3GC, FX3U, FX3UC

Engineering tool

GX Works2
Series Language | Supported software version
MELSEC-F Series English Version 1.545T and later
GX Developer
Series Language | Supported software version
MELSEC-F Series English Version 8.119Z and later

 System configyraton

The configuration of a system using this sample ladder is shown below.

- FX3U(C)

Main unit
FX3U(C)

- FX3G(C)

Main unit
FX3G(C)

- FX3S

Main unit
FX3S

Description of sample ladder function

The following functions are realized with this program.

No. Project name Description Version
1 01_LD-FX3U_CPU NumCalc V100A E The moving average of "n" data is obtained. Ver. 1.00A
2 02 _LD-FX3U_CPU NumCalc V100A E The standard deviation of "n" data is obtained. | Ver. 1.00A
3 03 LD-FX3U CPU NumCalc V100A E The 30 of "n" data is obtained. Ver. 1.00A
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Prerequisites for using sample ladder

m Changing the PLC type
The sample ladder is provided with the model listed in the project name as shown below. When using with a model other than the
provided project, change the PLC type using the engineering tool.
Example: With the following project name, the model is FX3U/FX3UC.
01_LD-FX3U_pooo_ooo_V100A_E

T [Project] -> [Change PLC Type]

eoFor GX Works2
m
PLZ Series
[Fxceu =l oK
PLC Type Cancel
Fx 3U/FX30C -

F. Devices or instructions might need to be madified
ajg, to use.

[ —

eoFor GX Developer
Change PLC type E

FLC zenes

QE.

|FrCPU ]

Cancel

When using a GX Developer project with FX3S, refer to the TECHNICAL BULLETIN "HIME-T-P-0118 Limitations and precautions
when using FX3S Series with GX Developer ".

The provided project is not guaranteed to run with the user’'s system. Check the device assignments and parameters, etc., and
adjust them to the user’s system specifications before starting use.

Related manuals

FX3S/FX3G/FX3GC/FX3U/FX3UC Series Programming Manual - Basic & Applied Instruction Edition

This manual explains the functions of the sample ladder. The restrictions for using and the restrictions for combining the
programmable controller, various expansion boards, special adapters, and expansion devices are not covered. Always read the
User’'s Manual for the target product before starting use.
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2. Sample Ladder
2. 1. Obtain Moving Average of n Data (01_LD-FX3U_CPU_NumCalc_V100A_E

Outline of System
The moving average of "n" data is obtained.

m Description of functions

(1) When Execution Command (MO) is turned on, the simple moving average value of the input data is output.

(2) The range of the total number “n” of the input data should be 1 to 100.

(3) After Execution Command (MO) is turned on, this program will be completed in 1 scan.

(4) When the total number of data is out of the range, Abnormal end (Y000) turns ON, and the process is halted. The error code is

stored in Error code (D100). For the error codes, refer to Error code (D100) in the devices used.

* Supplement: In this sample ladder, the index register is backed up and recovered. However, this processing is not required if it is
unnecessary to retain the index register values for any processing other than this sample processing.

Programs Used
This program is targeted for FX3S, FX3G, FX3GC, FX3U and FX3UC.
The projects used in this program are indicated below.

No. | Project name Function name Remark
1 01_LD-FX3U_CPU_NumCalc_V100 | Obtain Moving Average of | This project is created with FX3U/FX3UC. When
A_E n Data using with a model other than the provided project,
change the PLC type using the engineering tool.

Devices Used
The devices used in this program are indicated below.

Input device

No. | Device name Data type | Kind Device comment Remark

1 MO Bit Input Execution Command ON: Program starts.
OFF: Program does not start.
2 DO Word Input Total Number of Data The total number of the devices which
store the input data is specified.
[Effective range (decimal)]
110100
3 D1 Word Input Newly Added Data The data that is to be newly added to
target data for average value calculation
is specified.
[Effective range (decimal)]
-32768 to 32767
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Output device

No. | Device name Data type | Kind Device comment Remark

1 M100 Bit Output | Execution Status ON: Execution command ON
OFF: Execution command OFF

2 M101 Bit Output | Normal End When this device is ON, it indicates that
processing has finished.

3 Y000 Bit Output | Abnormal End When this device is ON, it indicates that
an error has occurred in the program.

4 D100 Word Qutput | Error Code The error codes caused in the program
are stored.

[Error code (DEC)]
10: The total number of data is out of
range.

5 D101 Word Output | Target Data Moving Average Value The moving average value (with sign) of
the input data is output. Area for one
word is used.

Input output device
No. | Device name Data type | Kind Device comment Remark
1 D500 to D599 | Word Input Moving Average Data The target calculation data for the
output moving average value is specified and
after the program is executed, data of
the calculated moving average value is
stored.
Internal device

No. | Device name Data type | Kind Device comment Remark

1 M200 Bit Internal | Setting Data Check Command The setting data check command flag is
retained.

2 M201 Bit Internal | Main Process Execution Command The main process execution command
flag is retained.

3 M202 Bit Internal | ExeCommandBeforeStartMainProcess The execution command flag before
start main process is retained.

4 M203 Bit Internal | Program Completed The program completion flag is
retained.

5 M204 Bit Internal | Main Process Execution Completed The main process execution completion
flag is retained.

6 M205 Bit Internal | Program Error The program error flag is retained.

7 M206 Bit Internal | Pulsed Execution Command The pulsed execution command flag is
retained.

8 D50 to D51 Double Internal | Total Input Data Sum Used for calculation of the total sum of

word the moving average data.

9 D52 to D53 Double Internal | TotalNumber of InputData(32bits) The total number of the moving average

word data is retained.

10 D54 to D55 Double Internal | InputDataSum Calculation(32bits) Used for retention of the moving

word average data for calculation of the total
sum.

11 D56 to D57 Double Internal | DataAverageCalculation Quotient The quotient of the calculation result for

word the average value of the moving
average data is retained.

12 D58 to D59 Double Internal | DataAverageCalculation Remainder The remainder of the calculation result

word for the average value of the moving
average data is retained.

13 D60 Word Internal | Total Number of Data Minus 1 The number of data of carry moving
average data is retained.

14 D99 Word Internal | IndexRegisterBackup and Recovery Used for index register save.

15 D1000 to Word Internal | Moving Average Calculation Data When the moving average value is

D1099 calculated, the moving average data

that is to be calculated will be stored.
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Operation of I/O signals

m The timing chart for this program is shown below.

[In case of normal end]

MO (Execution command)

M100 (Execution status)

D101
(Target data moving average value)

D500 to D599
(Moving average data)

M101 (Nomal end)
Y000 (Abnormal end)

D100 (Error code)

4

Non-updated >< L)(;dated ><

Non-updated >< Upda}eq ><

[In case of abnormal end]
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MO (Execution command)

M100 (Execution status)

D101
(Target data moving average value)

D500 to D599
(Moving average data)

M101 (Nomal end)
Y000 (Abnormal end)

D100 (Error code)

// W

Non-updated

Non-updated

\ N ANAN
[} N
o »  10(DEQ) 0
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m The processes of this program are given below.
The moving average value calculated from the input data of the last data and the newly added data is output.

An output example when data of 5 words is set to the moving average data (D500) and 1500 is set to the newly added data (D1) is

shown below.

Set 5 to the total number of data (DO).

Input data

Moving avera

e data (D500)

Device name

Value

Newly added data (D1)

Total number of data
(DO)

(Example)
D500 10 1500 5
D501 4
D502 1243
D503 9000
D504 6433

(1) Transfer the leading 4 words of the moving average data (D500) and store them to D1001 and later.

Moving average data (D500) Moving average calculation data (D1000)

(2) Store the newly added data (D1) to the top of the moving average calculation data (D1000).

Moving average calculation data (D1000)

1500

10

4

1243

9000

10 Undefined value
4 10

1243 r“‘i} 4

9000 1243

6433 9000

Newly added data (D1)

1500

(3) Return 5 words of the total number of data (D0O) from the moving average value calculation data (D1000) to the moving average

data (D500).

Moving average calculation data (D1000)

Moving average data (D500)

1500 1500
10 10
4 [:::i} 4

1243 1243

9000 9000

(4) Calculate the average value of 5 words of the total number of data (DO) for the moving average value calculation data (D1000).

Store the calculation result to the moving average value (D101) of the target data.

(1500+10+4+1243+9000)+5=2351

Qutput data

Target data moving average value (D101)

2351

Version upgrade history

Version Date Description
Ver. 1.00A June, 2017 First Edition
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* Sample Ladder Name: 01_LD-FX3U_CPU_NumCalc_V100A_E
* Function: Obtain Moving Average of n Data
*Version: Ver.1.00A

#*

* Backup Process of Index Register

#

* «Backup of Index Register =

M8000
0| [mov  z7 D99 ]
RUN moni IndexReg
tor NO ¢ isterBac
ontact kup and
Recovery

* <Initialization of Index Register>

[Mov Ko 77 ]
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#*

* Process of Initializing Program

#*

MO

* =Setting Data Check Command: OFF =
Executio

[F{ST M200 ]
n Comman

Setting
Data Che
ck Comma
nd

* <MainProcessExecutionCommand. OFF =

[RsT M201 ]
Main Pro
cess Exe
cution C
ommand

* <ExeCmdBeforeStartMainProcessOFF =

[RsT mM202
ExeComma
ndBefore
StartMai
nProcess

* <Program Completed: OFF =

-
[RsT mM203

Program
Complete
d

* <MainProcessExecutionCompletedOFF=

[F{ST M204
Main Pro
cess Exe
cution C
ompleted

* <Program Error: OFF =

-
[RST  M205 ]

Program
Error

* <Pulsed Execution Command: OFF =

[F{ST M206 ]
Pulsed E
xecution
Command
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* <Execution Status: OFF =

[F{ST M100 ]
Executio
n Status

* <Normal End: OFF

[RST M101 ]

Normal E
nd

* <Abnormal End: OFF =

[RST  YOOO

Abnormal
End

* <Error Code: 0 (Initialization) >
[MDV KO D100 ]
Error Co
de
* Process of Executing Program
*®
* <Setting Data Check Command: ON >
MO M206
r
27 —| I——llrr { SET MZI]I_} :I
Executic |Pulsed E Setting
n Comman| xecution Data Che
d Command ck Comma
nd
* <Pulsed Execution Command: ON

>

[SET M206 ]
Pulsed E
xecution
Command

* <Execution Status: ON >
r
{ SET M100 _ ]
Executio
n Status
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#

* Process of Checking Preset Data

#

* =Setting Data Check Command: OFF =

M200
1 r

34— | [RsT
Setting
Data Che
ck Comma|
nd

M200 ]
Setting
Data Che

ck Comma
nd

* <Error Code: 10 (Outside Range) >
(= K1 Do ]

[MOv K10 D100 1
Total Nu Error Co
mber of de
Data

* <Program Error: ON >
[ < K100 DO 1

[sET M205
Total Nu
mber of

Program
Error
Data

* <ExeCmdBeforeStartMainProcessON >
M205
r
—F [sET mM202
Program
Error

ExeComma
ndBefore
StartMai
nProcess
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#

* Process Before Starting Main Process

#

* <ExeCmdBeforeStartMainProcessOFF =
M202
| r
57 —| I 1 RST M202 ]
ExeComm ExeComma
ndBefore ndBefore
StartMai StartMai
nProcess nProcess

* <TotallnputDataSum:0(Initialize) =

[DmMOV KO D50

Total In
put Data
Sum

* <TotalNumberOfData:0(Initialize) >

[omov Ko D52
TotalNum
ber of |
nputData
(32bits)

* <Average Value: O(Initialization)=>
[FMOV KO D56 K4 i
DataAver
ageCalcu
lation Q
uotient

* <Store Total Number of Data-1 =

[SUB Do K1 De0
Total Nu Total Nu
mber of mber of
Data Data Min

us1

* <Transfer Total Number of Data -1>

[BMOV D500 D1001 D60

Moving A Moving A Total Nu

verage D verage C  mber of

ata aleulati Data Min
on Data us 1

* <Store Newly Added Data >

[MOV D1 D1000 ]
Newly Ad  Moving A

ded Data  verage C
alculati
on Data
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* <MainProcessExecutionCommand:ON >

#

* Main Process Execution

#

* Store Moving Average Calculation Data

#

[SET M201 ]
Main Pro
cess Exe
cution G

ommand

* <Repeat Total Number of DataTimes>
104 [FOR DO
Total Nu
mber of
Data
* =Convert Input Data into DW=
M201
| r
107 —| I L MUL D100_l]Z7 K1 D54
Main Pro Maoving A InputDat
cess Exe verage C aSum Cal
cution C alculati culation
ommand on Data (32bits)
* =<Calculate Sum of Input Data =
[DADD D54 D50 D50 ]
InputDat  Total In Total In
aSum Cal put Data put Data
culation Sum Sum
(32bits)
* <Count Up Data Position >
['NC Z7 ]
* <Repeat Total Number of DataTimes>
131 [NEXT ]
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M201

* <Convert TotalNumberOfData intoDW=>
L r
132 —| | LMUL Do K1 D52 ]
Main Pro Total Nu TotalNum
cess Exe mber of ber of |
cution C Data nputData
ommand (32bits)

* =Calculate Average of Input Data >

[ DDIV D50 D52 D56 ]

Total In  TotalNum DataAver
put Data berofl ageCalcu
Sum nputData  lation Q

(32bits) uotient

* <StoreAverageValue toOutputDevice>

[Mov  Ds6 D101 ]

DataAver  Target D
ageCalcu  ata Mowvi
lation Q ng Avera
uotient ge Value

* <StoreMovingAverageCalculateData >

lr_E’-MOV D1000 D500 Do

Moving A Moving A Total Nu
verage G verageD  mber of

alculati ata Data
on Data
* Confirm Main Process Execution Completed
*
* <MainProcessExecutionCompleted:ON=
M201
| r
165 —| I L SET M2D_4
Main Pro Main Pro
cess Exe cess Exe
cution C cution G
ommand ompleted
* <MainProcessExecutionCommand:OFF >
r
| RST I'u'l2!]_1 ]
Main Pro
cess Exe
cution C
ommand
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#*

* Confirm Program Completion

#*

* <MainProcessExecutionCompletedOFF=
M204
1 r
168 — | [RsT M204
Main Pro Main Pro
cess Exe cess Exe
cution C cution C
ompleted ompleted
* <Program Completed: ON =
M205
1 r
— | [sET mM203
Program Program
Error Complete
d

#*

* Process of Program Completion

#*

* <Program Completed: OFF =

M203
1 r
172 —| I {RST M203 ]
Program Program
Complete Complete
d d
* <Normal End: ON >
M205
—f [sET M101 ]
Program Normal E
Error nd
* <Abnormal End: ON >
M205
I [SET Y000
Program Abnormal
Error End

* <Program Error: OFF =

[RST M205 ]
Program
Error
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#*

* Recovery Process of Index Register

#

* <Recovery of Index Register >

MS000
181 — | MOV D99 77 ]
RUN moni IndexReg
torNO e isterBac
ontact kup and
Recovery
187 [END ]
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2. 2. Obtain Standard Deviation of n Data (02_LD-FX3U_ CPU_NumCalc_V100A_E

Outline of System
The standard deviation of "n" data is obtained.

m Description of functions

(1) When Execution command (MO0) is turned on, the standard deviation (o) of word (with sign) will be calculated and will be stored
to the output devices (D102, D103).

(2) The range of the total number “n” of the input data should be 1 to 100.

(3) After Execution command (MO) is turned on, this program will be completed in 1 scan.

(4) When the total number of data is out of the range, Abnormal end (Y000) turns ON, and the process is halted. The error code is

stored in Error code (D100). For the error codes, refer to Error code (D100) in the devices used.

* Supplement: In this sample ladder, the index register is backed up and recovered. However, this processing is not required if it is
unnecessary to retain the index register values for any processing other than this sample processing.

Programs Used

This program is intended for FX3S, FX3G, FX3GC, FX3U and FX3UC.
The projects used in this program are indicated below.

No. | Project name Function name Remark
1 02_LD-FX3U_CPU_NumCalc_V100 | Obtain Standard Deviation | This project is created with FX3U/FX3UC. When
A_E of n Data using with a model other than the provided project,
change the PLC type using the engineering tool.

Devices Used
The devices used in this program are indicated below.

Input device

No. | Device name Data type | Kind Device comment Remark

1 MO Bit Input Execution Command ON: Program starts.

OFF: Program does not start.

2 DO Word Input Total Number of Data The total number of devices which store
the values whose standard deviation is
to be calculated is specified.

[Effective range]
1to 100

3 D500 to D599 | Word Input Input Data The values whose standard deviation is

to be calculated is specified.
Qutput device

No. | Device name Data type | Kind Device comment Remark

1 M100 Bit Output | Execution Status ON: Execution command ON
OFF: Execution command OFF

2 M101 Bit Output Normal End When this device is ON, it indicates that
processing has finished.

3 Y000 Bit OQutput | Abnormal End When this device is ON, it indicates that
an error has occurred in the program.

4 D100 Word Output | Error Code The error codes caused in the program
are stored.

[Error code (DEC)]
10: The total number of data is out of
range.

5 D102 to D103 | Single- Output | Standard Deviation The standard deviation value calculated
precision from input data is output as a
real single-precision real number.
number Area for two words is used.
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Internal device

No. | Device name Data type | Kind Device comment Remark

1 M200 Bit Internal | Setting Data Check Command The setting data check command flag is

retained.

2 M201 Bit Internal | Main Process Execution Command The main process execution command

flag is retained.

3 M202 Bit Internal | ExeCommandBeforeStartMainProces | The execution command flag before

S start main process is retained.

4 M203 Bit Internal | Program Completed The program completion flag is

retained.

5 M204 Bit Internal | Main Process Execution Completed The main process execution completion

flag is retained.

6 M205 Bit Internal | Program Error The program error flag is retained.

7 M206 Bit Internal | Pulsed Execution Command The pulsed execution command flag is

retained.

8 D50 to D51 Double Internal | Total Input Data Sum Used for calculation of the total sum of
word the input data.

9 D52 to D53 Double Internal | TotalNumber of InputData(32bits) The total number of the input data is
word retained.

10 D54 to D55 Single- Internal | TotalNumber of InputData(Single) The total number of the input data
precision (single-precision real number) is
real number retained.

11 D56 to D57 Double Internal | Square of X/N Division Quotient The quotient of the division result of
word square of X/N is retained.

12 D58 to D59 Double Internal | Square of X/N Division Remainder The remainder of the division result of
word square of X/N is retained.

13 D60 to D61 Single- Internal | InputDataArithmeticAverageSingle The calculation result of the input data
precision average (single-precision real number)
real number is retained.

14 D62 to D63 Double Internal | InputDataSum Calculation(32bits) The input data used for calculation of
word the sum of the input data is retained.

15 D64 to D65 Double Internal | Sum of Quotient The sum of quotient of the division
word result of square of X/N is retained.

16 D66 to D67 Double Internal | Sum of Remainder The sum of remainder of the division
word result of square of X/N is retained.

17 D68 to D69 Single- Internal | Sum of Quotient (Single) The sum of quotient (single-precision
precision real number) is retained.
real number

18 D70 to D71 Single- Internal | Sum of Remainder (Single) The sum of remainder (single-precision
precision real number) is retained.
real number

19 D72 to D73 Single- Internal | Variance Value (Single) The variance value (single-precision
precision real number) is retained.
real number

20 D74 to D75 Double Internal | Square of Input Data The square of the input data used for
word calculation is retained.

21 D76 to D77 Single- Internal | SquareofArithmeticAverageSingle The square of the average value
precision (single-precision real number) used for
real number calculation is retained.

22 D78 to D79 Single- Internal | Total Input Data Sum (Single) The total sum of the input data
precision (single-precision real number) used for
real number calculation is retained.

23 D99 Word Internal | IndexRegisterBackup and Recovery Used for index register save.
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Operation of I/O signals

m The timing chart for this program is shown below.

[In case of normal end]

MO (Execution command)

M100 (Execution status)

oY

D102to 103
(Standard deviation)

Non-updated X\Qdated >< N&n—updated

M101 (Normal end)

Y000 (Abnormal end)

[In case of abnormal end]

MO (Execution command)

M100 (Execution status)

\+ // W

D102to 103
(Standard deviation)

Non-updated

M101 (Normal end)

Y000 (Abnormal end)

\ |
A\
N N

b A
A 1opec) MK o

D100 (Error code) 0 D100 (Error code) 0

B The processes of this program are given below.

The standard deviation value calculated from input data for the number of data is output as a single-precision real number.
The standard deviation ¢ should be obtained as follows:

When “n” input data is X 1,X 2, ...Xn, these arithmetic average can be determined by the following formula.

n

_ 1

i=1

The variance can be obtained by using average as shown below.

n
o? = %Z(xi— X )?
i=1

The positive square root of this variance should be the standard deviation o.
n
1 _
[P AR
4 i=1

An output example when data of 5 words is set to the input data (D500) is shown below.
Set 5 to the total number of data (DO).

0‘:

Input data
Input data (D500) Total number of data
Device name | Value (DO)
(Example)
D500 2 5
D501 4
D502 6
D503 8
D504 10
Output data
Standard deviation (D102, D103)
2.8284271
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Version upgrade history

Version Date Description
Ver. 1.00A June, 2017 First Edition
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* Sample Ladder Name: 02_LD-FX3U_CPU_NumCalc_V100A_E
* Function: Obtain Standard Deviation of n Data
*Version: Ver.1.00A

#*

* Backup Process of Index Reqgister

#*

* <Backup of Index Register =

Ma000
0| {mov 77 D99 ]
RUN moni IndexReg
torNO ¢ IsterBac
ontact kup and

Recovery
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#

* Process of Initializing Program

#*

* <Setting Data Check Command: OFF >
MO
X I

6 —HF [RsT M200

Executio Setting

n Comman Data Che

d ck Comma

nd

* <MainProcessExecutionCommand: OFF >

[F{ST M201 ]
Main Pro
cess Exe
cution C
ommand

* <ExeCmdBeforeStartMainProcessOFF >

[RsT mM202
ExeComma
ndBefore
StartMai
nProcess

* <Program Completed: OFF >

[F{ST M203 ]
Program

Complete
d

* <MainProcessExecutionCompletedOFF=

[F{ST M204
Main Pro
cess Exe
cution C
ompleted

* <Program Error: OFF

-
[RsT  m205 }}

Program
Error

* <Pulsed Execution Command: OFF =

[RsT M206
Pulsed E
xecution
Command
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* <Execution Status: OFF =

[RST M100 ]
Executio
n Status

* <Normal End: OFF >

[F{ST M101 ]

Normal E
nd

* <Abnormal End: OFF =

[RST  YOOO

Abnormal
End

* <Error Code: 0 (Initialization) >

MoV Ko pioo
Error Co
de
* Process of Executing Program
* <Setting Data Check Command: ON >
MO M206
22 —| } | { [SET M200 ]
Executic |PulsedE Setting
n Comman xecution Data Che
d Command ck Comma
nd
* <Pulsed Execution Command: ON >
[sET M206
Pulsed E
xecution
Command
* <Execution Status: ON =

[SET M100 ]
Executio
n Status
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#*

* Process of Checking Preset Data

#*

nd

I |
I
Setting
Data Che

ck Comma

M200

* <Setting Data Check Command: OFF >

M205

Program

[F{ST M200 ]
Setting
Data Che

ck Comma
nd

*<Error Code: 10 (Outside Range) >
K1 Do 1

[mov K10 D100 1
Total Nu Error Co
mber of de
Data

* <Program Error: ON >
K100 DO ] [sET mM205 )
Total Nu

mber of

Program
Error
Data

* <ExeCmdBeforeStartMainProcessON >

Error

[SET M202 ]
ExeComma
ndBefore
StartMai

nProcess
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%

#

* Process Before Starting Main Process

#*

* <ExeCmdBeforeStartMainProcessOFF =
M202
52 —| } [F{ST M202 ]
ExeComm ExeComma
ndBefore ndBefore
StartMai StartMai
nProcess nProcess

* <TotallnputDataSum:0(Initialize) =

[omov Ko D50 ]
Total In
put Data
Sum

* =<Average Value: O(Initialization)=

[FMOV KO D64 K4 ]

Sumof Q
uotient

* <MainProcessExecutionCommand:ON >

* Main Process Execution

#

* Calculate Sum of Total Number of Data

#*

M201

n]

[sET M201 ]
Main Pro
cess Exe
cution C
ommand

* <|nitialization of Index Register>

Main Pro
cess Exe
cution C

ommand

[MOV KO z7 |

* <Repeat Total Number of DataTimes>

[FOR DO
Total Nu

mber of
Data
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104

* <Convert Input Data inte DW >

M201
80— | {MUL  D500Z7 Ki D62 ]
Main Pro Input Da InputDat
cess Exe ta aSum Cal
cution C culation
ommand (32bits)

* <Calculate Sum of Input Data >

[ DADD  Ds2 D50 D50

InputDat  Total In Total In
aSum Cal put Data put Data

culation Sum Sum
(32bits)
* <Count Up Data Position >
r
{INnC 77 ]

* <Repeat Total Number of DataTimes>

[NexT ]}
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#*

* Obtain Arithmetic Average of Input Data

* <ConvertinputDataTotalSumtoSingle>
M201
105 — | [DFLT  Ds50 D78
Main Pro Total In Total In
cess Exe put Data put Data
cution C Sum Sum (Si
ommand ngle)
* <Convert TotalNumberQfData intoDW=>
{mMuL Do K1 D52
Total Nu TotalNum
mber of ber of |
Data nputData
(32bits)
* <ConvertTotalNo InputDataToSingle>
[DFLT  Ds52 D54
TotalNum  TotalNum
ber of | ber of |
nputData  nputData
(32bits) (Single)
* <Calculate Input Data Average =
[DEDIV D78 D54 DE0
Total In~ TotalNum  InputDat
put Data berofl aArithme
Sum (Si nputData  ticAvera
ngle) (Single) geSingle
* Obtain Variance Value
* <Initialization of Index Register>
M201
| r
144 — | {mMov Ko z7 ]
Main Pro
cess Exe
cution C
ommand
* <Repeat Total Number of DataTimes>
150 [FOR Do
Total Nu
mber of
Data
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M201

1591 |

Main Pro
cess Exe
cution C
ommand

r
1 MUL

r
1 DDIV

-
{ DADD

-
[ DADD

* <Square of Input Data

D500Z7  D500Z7 D74

InputDa  Input Da Square o

ta ta f Input
Data

>

]

* <Square of Input Data/n =

D74 D52 D56 ]

Squareo TotalNum Squareo
f Input ber of | fX/N Di
Data nputData  vision Q

(32bits) uctient

* <Calculate Sum of Quotient >

D56 D64 D64 1
Squareo SumofQ SumofQ
fX/NDi  uctient uotient
vision Q

uctient

* <Calculate Sum of Remainder >

D58 D66 D66
Squareo Sumof R SumofR
fXNDi emainder emainder
vision R

emainder

* <Count Up Data Position >

203

* <Repeat Total Number of DataTimes>

[INC z7 ]
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* <Convert Remainder Sum to Single >
M201
i
204 —| I [DFLT De6 D70 ]
Main Pro

SumofR  SumofR
cess Exe

emainder  emainder
cution C (Single
ommand

)

* <Calculate Remainder Sum Average =

[ DEDIV D70 D54 D72 ]
Sumof R TotalNum Variance
emainder berof | Value (

(Single  nputData  Single)
) (Single)

* <Convert Quotient Sum to Single >

[DFLT D64 D68 ]
SumofQ SumofQ
uotient uctient

(Single)

' <Calculate Quotient&Remainder Sum>

{DEADD D68 D72 D72 1
Sumof Q Variance  Variance
uotient Value ( Value (

(Single)  Single) Single)

* =Square of InputDataArthmeticAve=

{DEMUL D60 D60 D76

InputDat  InputDat Squareof
aAnthme aAnthme  Anthmet

ticAvera  ticAvera icAverag

geSingle geSingle  eSingle

* <Calculate Variance Value >

{DESUB D72 D76 D72 ]
Variance Squareof  Variance

Value (  Anthmet Value (

Single) icAverag  Single)

eSingle
*
* Obtain Standard Deviation
* <Calculate Standard Deviation >
M201
| Ir
275 — | [DESQR D72 pio2
Main Pro Variance  Standard
cess Exe Value ( Deviati
cution C Single) on
ommand
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#

* Confirm Main Process Execution Completed

#*

* <MainProcessExecutionCompleted: ON>
M201
1 r
285 — | [sET M204
Main Pro Main Pro
cess Exe cess Exe
cution C cution C
ommand ompleted
* <MainProcessExecutionCommand:OFF =
r
[RsT M201 ]
Main Pro
cess Exe
cution C
ommand
*
* Confirm Program Completion
*
* =MainProcessExecutionCompletedOFF=
M204
1 r
288 —| I 1 RST M204
Main Pro Main Pro
cess Exe cess Exe
cution C cution C
ompleted ompleted
* <Program Completed: ON >
M205
1 r
— | [sET M203 ]
Program Program
Error Complete
d
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*

* Process of Program Completion

#

* =<Program Completed: OFF

=

[RsT M203
Program
Complete
d
* <Normal End: ON >
r
{ SET M101 ]
Normal E
nd
* <Abnormal End: ON =

M203
202\ |
Program
Complete
d
M205
;I' !
Program
Error
M205
|
|
Program
Error

[sET Y000
Abnormal
End

* =<Program Error: OFF >

*

* Recovery Process of Index Register

#*

[RsT M205
Program
Error

* <Recovery of Index Register >
M8000
| r
301 —| — { MOV Da9 77 ]
RUN moni IndexReg
tor NOc isterBac
ontact kup and
Recovery
307 [END ]
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2. 3. Obtain 3Sigma of n Data (03_LD-FX3U_CPU_NumCalc_V100A_E
Outline of System

The 30 of "n" data is obtained.

m Description of functions

(1) When Execution command (MO0) is turned on, the standard deviation (o) of word (with sign) will be calculated and the 3o will be
stored to the output devices (D102, D103).

(2) The range of the total number “n” of the input data should be 1 to 100.

(3) After Execution command (MO) is turned on, this program will be completed in 1 scan.

(4) When the total number of data is out of the range, Abnormal end (Y000) turns ON, and the process is halted. The error code is

stored in Error code (D100). For the error codes, refer to Error code (D100) in the devices used.

* Supplement: In this sample ladder, the index register is saved and restored. However, this processing is not required if it is
unnecessary to retain the index register values for any processing other than this sample processing.

Programs Used

This program is targeted for FX3S, FX3G, FX3GC, FX3U and FX3UC.
The projects used in this program are indicated below.

No. | Project name Function name Remark
1 03_LD-FX3U_CPU_NumCalc_V100 | Obtain 3Sigma of n Data This project is created with FX3U/FX3UC. When
A_E using with a model other than the provided project,
change the PLC type using the engineering tool.

Devices Used
The devices used in this program are indicated below.

Input device

No. | Device name Data type | Kind Device comment Remark

1 MO Bit Input Execution Command ON: Program starts.

OFF: Program does not start.

2 DO Word Input Total Number of Data The total number of devices which store
the values whose 30 is to be calculated
is specified.

[Effective range]
1to 100

3 D500 to D599 | Word Input Input Data The values whose 30 is to be calculated

is specified.
Qutput device

No. | Device name Data type | Kind Device comment Remark

1 M100 Bit Output | Execution Status ON: Execution command ON
OFF: Execution command OFF

2 M101 Bit Output Normal End When this device is ON, it indicates that
processing has finished.

3 Y000 Bit Output | Abnormal End When this device is ON, it indicates that
an error has occurred in the program.

4 D100 Word Output | Error Code The error codes caused in the program
are stored.

[Error code (DEC)]
10: The total number of data is out of
range.

5 D102 to D103 | Single- Output | 3Sigma The value of the 3o calculated from
precision input data is output as a single-precision
real real number.
number Area for two words is used.
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Internal device

No. | Device name Data type | Kind Device comment Remark

1 M200 Bit Internal | Setting Data Check Command The setting data check command flag is

retained.

2 M201 Bit Internal | Main Process Execution Command The main process execution command

flag is retained.

3 M202 Bit Internal | ExeCommandBeforeStartMainProces | The execution command flag before

S start main process is retained.

4 M203 Bit Internal | Program Completed The program completion flag is

retained.

5 M204 Bit Internal | Main Process Execution Completed The main process execution completion

flag is retained.

6 M205 Bit Internal | Program Error The program error flag is retained.

7 M206 Bit Internal | Pulsed Execution Command The pulsed execution command flag is

retained.

8 D50 to D51 Double Internal | Total Input Data Sum Used for calculation of the total sum of
word the input data.

9 D52 to D53 Double Internal | TotalNumber of InputData(32bits) The total number of the input data is
word retained.

10 D54 to D55 Single- Internal | TotalNumber of InputData(Single) The total number of the input data
precision (single-precision  real number) is
real number retained.

11 D56 to D57 Double Internal | Square of X/N Division Quotient The quotient of the division result of
word square of X/N is retained.

12 D58 to D59 Double Internal | Square of X/N Division Remainder The remainder of the division result of
word square of X/N is retained.

13 D60 to D61 Single- Internal | InputDataArithmeticAverageSingle The calculation result of the input data
precision average (single-precision real number)
real number is retained.

14 D62 to D63 Double Internal | InputDataSum Calculation(32bits) The input data used for calculation of
word the sum of the input data is retained.

15 D64 to D65 Double Internal | Sum of Quotient The sum of quotient of the division
word result of square of X/N is retained.

16 D66 to D67 Double Internal | Sum of Remainder The sum of remainder of the division
word result of square of X/N is retained.

17 D68 to D69 Single- Internal | Sum of Quotient (Single) The sum of quotient (single-precision
precision real number) is retained.
real number

18 D70 to D71 Single- Internal | Sum of Remainder (Single) The sum of remainder (single-precision
precision real number) is retained.
real number

19 D72 to D73 Single- Internal | Variance Value (Single) The variance value (single-precision
precision real number) is retained.
real number

20 D74 to D75 Double Internal | Square of Input Data The square of the input data used for
word calculation is retained.

21 D76 to D77 Single- Internal | SquareofArithmeticAverageSingle The square of the average value
precision (single-precision real number) used for
real number calculation is retained.

22 D78 to D79 Single- Internal | Total Input Data Sum (Single) The total sum of the input data
precision (single-precision real number) used for
real number calculation is retained.

23 D80 to D81 Single- Internal | Standard Deviation (Single) The standard deviation (single-precision
precision real number) calculated from input data
real number is retained.

24 D99 Word Internal | IndexRegisterBackup and Recovery Used for index register save.
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Operation of I/O signals
m The timing chart for this program is shown below.
[In case of normal end] [In case of abnormal end]

MO (Execution command) ' \ MO (Execution command)

M100 (Execution status) ( M100 (Execution status) \+ / /

D102 to 103 (3Sigma) | Non-updated X\Qdated >< N\n-updated D102 to 103 (3Sigma) Non-updated

\ ||
M101 (Normal end) \ \ \\
ANN

Y000 (Abnormal end) \ \Av_

N
K
D100 (Error code) 0 \>< 10 (DEC) \‘X 0

M101 (Normal end)

YOOO (Abnormal end)

Il

D100 (Error code)

m The processes of this program are given below.

The standard deviation value is calculated from input data for the number of data and the value multiplied by 3 is output as a
single-precision real number.

To obtain standard deviation o, refer to 2.2. Obtain the standard deviation of "n" data. (02_LD-FX3U_CPU_NumCalc_V100A_E)

An output example when data of 5 words is set to the input data (D500) is shown below.
Set 5 to the total number of data (DO).

Input data
Input data (D500) Total number of
Device name | Value data (DO)
(Example)
D500 2 5
D501 4
D502 6
D503 8
D504 10
Output data
30 (D102, D103)
8.485281

Version upgrade history

Version Date Description
Ver. 1.00A June, 2017 First Edition
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* Sample Ladder Name: 03_LD-FX3U_CPU_NumCalc_V100A_E
* Function: Obtain 3Sigma of n Data
*Version: Ver.1.00A

#*

* Backup Process of Index Register

#

* «Backup of Index Register =

Ma000
1 r
0| [mov  z7 D99 ]
RUN moni IndexReg
tor NO ¢ isterBac
ontact kup and

Recovery
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#

* Process of Initializing Program

#

* <Setting Data Check Command: OFF =
MO
A I
Al { RST
Executio
n Commary
d

mM200
Setting

Data Che
ck Comma
nd

* <MainProcessExecutionCommand:OFF >

[RST M201 ]
Main Pro
cess Exe
cution C
ommand

* <ExeCmdBeforeStartMainProcessOFF =

[RsT mM202 )
ExeComma
ndBefore
StartMai
nProcess

* =Program Completed: OFF =

-
[RST  M203 ]

Program
Complete
d

* <MainProcessExecutionCompletedOFF=

[RsT M204
Main Pro
cess Exe
cution G
ompleted

* <Program Error: OFF >

-
[RST  m205 ]

Program
Error

* <Pulsed Execution Command: OFF =

[RsT mM206
Pulsed E
xecution
Command
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* <Execution Status: OFF =

[F{ST M100 ]
Executio
n Status

* <Normal End: OFF

lr_F{ST M101 ]

Normal E
nd

* <Abnormal End: OFF

[RST Y000

Abnormal
End

* <Error Code: 0 (Initialization) >
[mMov ko pioo
Error Co
de
*
* Process of Executing Program
* <Setting Data Check Command: ON >
MO M206
22 —| '[ ’H' [SET M200 ]
Executic |Pulsed E Setting
n Comman| xecution Data Che:
d Command ck Comma
nd
* <Pulsed Execution Command: ON >
[sET M206
Pulsed E
xecution
Command

* <BExecution Status: ON =
r
{ SET M100 _ ]
Executio
n Status
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%

* Process of Checking Preset Data

#*

M200
0|

Setting

* <Setting Data Check Command: OFF =

Data Che
ck Comma|
nd

M205

Program

[RsT mM200
Setting
Data Che

ck Comma
nd

* <Error Code: 10 (Outside Range) =
K1 Do 1

D100 ]
Total Nu Error Co
mber of de
Data

[Mov K0

* <Program Error: ON >
K100 Do ]

[sET mM205
Total Nu
mber of

Program
Error
Data

* <ExeCmdBeforeStartMainProcessON =

Error

[sET mM202
ExeComma
ndBefore
StartMai

nProcess
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#

* Process Before Starting Main Process

* <ExeCmdBeforeStartMainProcessOFF =
M202
| r
52 —l I { RST M202 ]
ExeComm ExeComma
ndBefore ndBefore
StartMai StartMai
nProcess nProcess

* <TotallnputDataSum:0(Initialize) =

[DMOV KO D50

Total In
put Data
Sum

* <Average Value: O(Initialization)>

{[FMOV KO D64 Ka ]

Sum of Q
uotient

* <MainProcessExecutionCommand:ON >

[sET M201 ]
Main Pro
cess Exe
cution G
ommand
* Main Process Execution
*
* Calculate Sum of Total Number of Data
*
* <|nitialization of Index Register=>
M201
71 —| I [MOV KO Z7 ]
Main Pro
cess Exe
cution C
ommand
* <Repeat Total Number of DataTimes=>
77 [FOR Do
Total Nu
mber of
Data
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0 |

104

M201

Main Pro
cess Exe
cution C

ommand

r
{ MUL

r
1 DADD

* <Convert Input Data intoDW >

D500Z7 K1 D62 ]

Input Da InputDat

ta aSum Cal
culation
(32bits)

* <Calculate Sum of Input Data >

D62 D50 D50
InputDat  Total In Total In
aSum Cal put Data put Data

* <Repeat Total Number of DataTimes>

culation Sum Sum
(32bits)
* <Count Up Data Position >
r
{ INC Z7 ]
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#

* Obtain Arithmetic Average of Input Data

#

M201

105 — }

Main Pro

* <ConvertinputDataTotalSumtoSingle>

cess Exe
cution C
ommand

[DFLT D50 D78
Total In Total In
put Data put Data
Sum Sum (Si

ngle)

* <Convert TotalNumberOfData intoDW=

{MuL Do K1 D52
Total Nu TotalNum
mber of ber of |
Data nputData
(32bits)

* <ConvertTotalNo.InputDataToSingle>

#*

* Obtain Variance Value

#

M201
a4 |

Main Pro

[DEDIV D78 D54 D60
Total In TotalNum  InputDat
put Data  berof | aArithme

[DFLT D52 D54
TotalNum  TotalNum
berof|  berofl

nputData  nputData
(32bits) (Single)

* <Calculate Input Data Average =

Sum (Si nputData  ticAvera
ngle) (Single) geSingle

* <Initialization of Index Register>

cess Exe
cution C
ommand

150

[mMov ko 77 ]

* <Repeat Total Number of DataTimes=>
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M201

15— |

Main Pro
cess Exe
cution C
ommand

r
{ MUL

r
1 DDV

-
{ DADD

-
{ DADD

* <Square of Input Data >
D500Z7  D500Z7 D74 ]
InputDa  Input Da Square o
ta ta f Input
Data

* <Square of Input Data/n =

D74 D52 D56 ]
Squareo TotalNum Squareo

f Input ber of | fX/NDi
Data nputData  vision Q

(32bits)  uotient
* <Calculate Sum of Quotient >

D56 D64 D64 ]
Squareo SumofQ SumofQ
fX/NDi  uotient uotient
vision Q

uotient

* <Calculate Sum of Remainder >

D58 D66 D66 1
Squareo Sumof R SumofR
fXNDi  emainder emainder
vision R

emainder

* <Count Up Data Position >

203

* <Repeat Total Number of DataTimes>

{INnC z7 1
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M201

204 |

* =Convert Remainder Sum to Single =

[DF LT De6 D70 ]
Main Pro SumofR  SumofR
cess Exe emainder  emainder
cution C (Single
ommand )

* =Calculate Remainder Sum Average =

[DEDIV D70 D54

Sumof R TotalNum Vanance

emainder berof |

(Single  nputData  Single)

) (Single)

D72 ]

Value (

* <Convert Quotient Sum to Single =

[DFLT  Des

Sum of Q
uotient

 <Calculate Quotient&Remainder Sum>

.r_DEADD D63 D72
Sumof Q@ Variance
uotient Value (

(Single)  Single)

* <Square of InputDataArithmeticAve>

{ DEMUL D60 D60
InputDat  InputDat
aArithme  aArithme
ticAvera ticAvera
geSingle  geSingle

* «Calculate Variance Value >

{DESUB D72 D76

Variance Squareof

Value (  Arnthmet

Single) icAverag
eSingle
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#

* Obtain Standard Deviation Multiplied by 3

*
* <Calculate Standard Deviation >
M201
275 — | {DESQR D72 D80 ]
Main Pro Variance  Standard
cess Exe Value ( Deviati
cution C Single) on (Sing
ommand le)
* <StandardDeviation Multiplied by3=
[ DEMUL D80 E3 pioz
Standard 3Sigma
Deviati
on (Sing
le)
*
* Confirm Main Process Execution Completed
*
* =MainProcessExecutionCompleted:ON=
M201
1 r
208 — | [sET V204
Main Pro Main Pro
cess Exe cess Exe
cution G cution G
ommand ompleted
* <MainProcessExecutionCommand:OFF >
r
{RST M201 ]
Main Pro
cess Exe
cution C
ommand
*
* Confirm Program Completion
* <MainProcessExecutionCompletedOFF>
M204
1 I
301 — } [RsT M204
Main Pro Main Pro
cess Exe cess Exe
cution C cution C
ompleted ompleted
* <Program Completed: ON =
M205
1 r
— | [seT M203 ]
Program Program
Error Complete
d
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*
* Process of Program Completion

#

M203

05| |

* <Program Completed: OFF

Program
Complete
d

M205

Al
Program
Error

M205

Program
Error

#*

* Recovery Process of Index Reqister

#

=

{RST M203 ]
Program
Complete
d
* <Normal End: ON >
r
[sET M101 ]
Normal E
nd
* <Abnormal End: ON >
[seT Y000
Abnormal
End
* <Program Error: OFF =
r
[RsT mM205
Program
Error

* <Recovery of Index Register >
M8000
| r
314 — | [mov D99 77 ]
RUN moni IndexReg
tor NO¢ isterBac
ontact kup and
Recovery
320 [END ]
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