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1. M+CPU-Data_CalculateCheckCode (Check code calculation)
FB Name
M+CPU-Data_CalculateCheckCode

Function Overview

ltem Description

Function overview Calculates the horizontal parity value and addition value (sum), which are used to check for

errors in communication, etc.

SHTEs, M+CPU-Data CalculateCheckCode
Execution command—B : FB_EN FB_ENO : Bf— Execution status
Conversion mode —[B : i_Conv_Mode FB_OK : B— Completed without error
Start device No.—|W : i_Check_Data FB_ERROR : B— Error flag
No. of data™|W : i_Num_Data ERRORL.ID : Wr—— Error code
o_Result_ Sum : W—— Addition (Sum) data
o_Result_Parity : W—— Horizontal parity data

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 258*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—
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ltem Description

Function description | 1) By turning ON FB_EN (Execution command), the addition value and horizontal parity
value of the check data are calculated. Two types of conversion modes are supported:
16-bit conversion mode and 8-bit conversion mode. In the 8-bit conversion mode, only
the lower 8 bits of each check data are valid.

2) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method Macro type

Restrictions and | 1) The FB does not include error recovery processing. Program the error recovery

precautions processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9 and Z8. Please do not use these index registers in an

interrupt program.

FB operation type Pulsed execution (1 scan execution type)
Timing chart eOperation of 1/O signals
[When operation completes without error] [When an error occurs]
FB EN(Execution command) FB_EN(Execution command) t )
FB_ENO(Execution status) FB_ENO(Execution status)
FB_.OK FB_OK
(Completed without error) (Completed without error) vy
FB_ERROR(Error flag) FB_ERROR(Error flag)
ERRORID(Error code) 0 ERRORID(Error code) 0 >Z 10(Decimal) X 0

Relevant manual MELSEC-Q/L Programming Manual (Common Instructions)

Error codes ‘

M Error code list

Error code Description

10 i_Num_Data (No. of data) is not valid. Set the number of data within the range of 1 to 256,
and turn OFF FB_EN and then ON again.
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HInput labels
Name Variable name Data Setting range Description
type
Execution command FB_EN B ON, OFF ON: The FB is activated.
OFF: The FB is not
activated.
Conversion mode i_Conv_Mode B OFF: 16-bit conversion | Specify the input type for
mode the check data.
ON: 8-bit conversion mode
Start device No. i_Check Data W Valid device range Set the start device of the
device to be checked.
No. of data i_Num_Data w 1~256 Specify the number of
data to be checked.
M Output labels
Name Variable name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has
occurred.
Error code ERROR_ID w FB error code output.
Addition (Sum) data | o_Result_Sum w Return the addition (Sum) data that was
calculated.
Horizontal parity | o_Result_Parity W 0 Return the horizontal parity data that was
data calculated.
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16-bit conversion mode (when i_Num_Data (No. of data) is 6)

Processing description

1) Data to be checked in each conversion mode are as follows.

r ) Hexadecimal
+0|Upper 8 bits|Lower 8 bits Decimal Upper Lower
r
+1|Upper 8 bits|Lower 8 bits DO 24932|H61 H64
r
+2 | Upper 8 bits |Lower 8 bits DT 4219|H10 H7B
F . . D2 -1333|HFA HCB
+3| Upper 8 bits |Lower 8 bits
r D3 -1|HFF HFF
+4 |Upper 8 bits |Lower 8 bits D4 32761|H7F HF9
r
+5|Upper 8 bits|Lower 8 bits D5 10000|H27 H10

In the above 16-bit conversion mode example, the 6 bytes shown in the shaded cells are added up. Thus the
addition data becomes H315 (789 gecimal). ——1)

8-bit conversion mode (i_Num_Data (No. of data) is 6)

r . Hexadecimal
+0| Ignored |Lower 8 bits Decimal Upper Lower
r
+1 Ignored [Lower 8 bits DO 24932 |H61 H64
r
+2| Ignored |Lower 8 bits D1 4219|H10 H7B
F . D2 -1333|HFA HCB
+3| Ignored |Lower 8 bits
r D3 —1|HFF HFF
+4] Ignored |Lower 8 bits D4 32761|H7E HF9
r
+5| Ignored |Lower 8 bits D5 10000|H27 H10

In the above 8-bit conversion mode example, the 6 bytes shown in the shaded cells are added up.Thus the
addition data becomes H3B2 (946 gecimal)- -—— 2)

2) Stores the total sum value of the target data, which was calculated for every 8 bits, in the addition (sum) data.

*16-bit conversion mode --- 1) +8-bit conversion mode --- 2)

3) The number of ONs of each bit of the target data is calculated for every 8 bits. Ultimately the parity value is
calculated so that the horizontal parity value is turned ON when the number of ONs is odd, and the horizontal
parity value is turned OFF when the number of ONs is even. Then, the parity value is stored in the horizontal parity
data.

<Horizontal parity is ON when No. of ONs is odd> <Horizontal parity is OFF when No. of ONs is even>
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M= B L5E MSEB L5E
60l ol 1[ 1] 1] o] of of 8bitc_ 0] of 1] of 1] of of o
. Hexadecimal Hexadecimal
Decimal Decimal
Upper Lower Upper Lower
DO 24932 [H61 H64 DO 24932|H61 H64
D1 4219|H10 H7B D1 4219|H10 H7B
D2 -1333|HFA HCB D2 -1333|HFA HCB
D3 —1|HFF HFF D3 ~1|HFF HFF
D4 32761|H7F HF9 D4 32761|H7F HF9
D5 10000|H27 H10 D5 10000 |H27 H10
The data in the shaded cells are used The data in the shaded cells are used
to calculate the horizontal parity. to calculate the horizontal parity.

The horizontal parity value is calculated as follows.

*16-bit conversion mode

Upper 8 bits Lower 8 bits

DO 01100001 01100100

D1 00010000 01111011

D2 11111010 11001011

b7 |b6 |b5 (b4 |b3 |b2 [b1 |b0
Upper 8 bits of DO 0ol 1] 1] 0| O 0| O] 1|H61
Lower 8 bits of DO of 1] 1] 0] 0| 1| O OfH64
Upper 8 bits of D1 0] Oof o 1| ol 0| O] O|H10
Lower 8 bits of D1 of 1| 1] 1 1| 0] 1| 1[|H7B
Upper 8 bits of D2 1 1| 1| 1] 1| 0| 1| O|HFA
Lower 8 bits of D2 11 1| Ol 0] 1| O] 1] 1|HCB
Horizontal parity value (D10) of 1] o) 1y i} 1t 11 1|H5E
The horizontal parity is OFF because the / The horizontal parity is ON because the
number of ONs at the 5th bit is even. number of ONs at the Oth bit is odd.
+*8-bit conversion mode
Lower 8 bits

DO 01100100

D1 01111011

D2 11001011

D3 11111111

D4 11111001

D5 00010000

7/109

Data Operation FB Library Reference Manual
FBM-M047-A

MELSOFT
Library



b7 [b6 |bS |b4 |b3 |b2 |b1 (b0

Lower 8 bits of DO
Lower 8 bits of D1
Lower 8 bits of D2
Lower 8 bits of D3
Lower 8 bits of D4
Lower 8 bits of D5
Horizontal parity value (D10)

H64
H7B
HCB
HFF
HF9
H10
HC2

= |o|l=|[=]|=m]|=|=
olo|=|=|o|=]|=
o|l=|=|=|lo|=]|o
olo|=|=|=]|=]|o
olo|lo|=|o|o]|=
—|lo|lo|=|=]|=]|o

0
1
1
1
1
0
\
The horizontal parity is OFF because the

The horizontal parity is ON because the number of ONs at the 0" bit is even.
number of ONs at the 6" bit is odd.

Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_CalculateCheckCode function block.

\—so—s—u—noo

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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2. M+CPU-Data_CalculateCRC16 (CRC-16 calculation)
FB Name
M+CPU-Data_CalculateCRC16

Function Overview

ltem Description

Function overview Calculates CRC-16 (Cyclic Redundancy Check) value, which is one of the error check

methods used for communication.

Symbol M+CPU-Data_CalculateCRC16
Execution command—B : FB_EN FB_ENO : B— Execution status
Conversion mode —B : i_Conv_Mode FB_OK : B— Completed without error
Start device No.— W : i_Check_Data FB_ERROR : B— Error flag
No. of data—|W : i_Num_Data ERROR.ID : W— Error code
o_Result_ CRC : W——CRC data

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 279*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—
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ltem Description

Function description | 1) By turning ON FB_EN (Execution command), the CRC-16 value is calculated. Two types
of conversion modes are supported: 16-bit conversion mode and 8-bit conversion mode.
In the 8-bit conversion mode, only the lower 8 bits of each check data are valid.
The calculation is performed in the following polynomial, using CRC-16 as a CRC value.
[X16 +X15 4 X2+ 1]

2) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method Macro type

Restrictions and | 1) The FB does not include error recovery processing. Program the error recovery

precautions processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9 and Z8. Please do not use these index registers in an

interrupt program.

FB operation type Pulsed execution (1 scan execution type)
Timing chart eOperation of 1/O signals
[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status)

Result CRC
ozcas(l; data) f Refreshing ; o_Result CRC \

(CRC data) No refreshing \

\ I

(Completed without error) \

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR_D(Error code) 0 10(Decimal) 0
Relevant manual MELSEC-Q/L Programming Manual (Common Instructions)
Error codes
M Error code list
Error code Description
10 i_Num_Data (No. of data) is not valid. Set the number of data within the range of 1 to 256,
and turn OFF FB_EN and then ON again.
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HInput labels
Name Variable name Data Setting range Description
type

Execution command FB_EN B ON, OFF ON: The FB is activated.

OFF: The FB is not

activated.
Conversion mode i_Conv_Mode B OFF: 16-bit conversion | Specify the input type of

mode the check data.
ON: 8-bit conversion mode

Start device No. i_Check Data W Valid device range Set the start device of the

device to be checked.
No. of data (in byte | i_Num_Data w 1~256 Specify the number of
units) data to be checked.

M Output labels
Name Variable name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has
occurred.
Error code ERROR_ID w 0 FB error code output.
CRC data o0_Result CRC w Return the CRC data that was calculated.
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Processing description

(1) Data to be checked in each conversion mode are as follows.

16-bit conversion mode (when i_Num_Data (No. of data) is 6)

+0
N
+2
+3
+4
+5

—_

Q—G—bjb

Upper 8 bits

Lower 8 bits

Upper 8 bits

Lower 8 bits

Upper 8 bits

Lower 8 bits

Upper 8 bits

Lower 8 bits

Upper 8 bits

Lower 8 bits

Upper 8 bits

Lower 8 bits

Decimal Hexadecimal
Upper Lower
DO 24932 (H61 H64
D1 4219|H10 H7B
D2 -1333[HFA HCB
D3 -1|HFF HFF
D4 32761 |H7F HF9
D5 10000|H27 H10

In the example above, the target data are the 6 bytes shown in the shaded cells of the right table.

8-bit conversion mode (i_Num_Data (No. of data) is 6)

r . Hexadecimal
+0| Ignored |Lower 8 bits Decimal 5 -
r - pper ower
+1 Ignored [Lower 8 bits DO 24932 |H61 H64
r
+2| Ignored |Lower 8 bits D1 4219]H10 H7B
’ -
+3| Ignored |Lower 8 bits D2 1333[HFA HCB
A 1L o b D3 -1|HFF HFF
+ gnore ower its
r - D4 32761 |H7F HF9
+5| Ignored |Lower 8 bits D5 10000(H27 H10

In the example above, the target data are the 6 bytes shown in the shaded cells of the right table.

(2) The target data are used as variables in groups of 8 bits when calculating CRC-16. The CRC value is calculated
using the following polynomial and is stored in the CRC data.
Polynomial for CRC-16:
X164+ %15 4+ %2 + 1
16-bit conversion mode HA57B (-23173 gecimal)

8-bit conversion mode HBDA1 (-16991 4ecimal)
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CRC-16 is calculated as follows.
The polynomial is X'® + X°+ X% + 1.
A: Internal label

1. Clears A to zero.

Carry flag
2. Loops by the calculated data length (by No. of data). 1/0
(a) Reads one byte of the data.
(b) Loops 8 times. DO Shifts one bit to the left

1) Shifts the data one bit to the left (the carry flag is set for overflow).
2) Rotates A one bit to the left (substitute LSB with the above carry flag).
3) If overflow occurs when exceeding 16 bits, performs an XOR operation for A using the polynomial.

3. Stores the result A in the CRC data when all data have been processed.

Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_CalculateCRC16 function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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3. M+CPU-Data_CopyDigit (Digit copy)

FB Name

M+CPU-Data_CopyDigit

Function Overview

ltem

Description

Function overview

Copies 16-bit data by digits (4 bits per digit).

Symbol

M+CPU-Data_CopyDigit
Execution command B : FB_.EN FB_ENO : B Execution status
With/without BIN—BCD conversion — B : i.BCD_Chg FB_OK: B Completed without error
Transfer source data (binary) —|W : i_Src_Data FB_ERROR : B Error flag
Start digit position to transfer — |W : i_Src_TopDigit ERRORLID : Wj Error code
No. of digits to transfer W : i_Num_Digit o_Result_Data : Wj Transfer result data (binary)
Transfer destination data (binary) ——W : i_Dest_Data
Sart S osion f et T

Applicable hardware

and software

Hardware details

) High performance model
Q series
Universal model
L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming

language

Ladder

Number of steps

(maximum value)

For high performance model CPU: 343*

*The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple
Project).

Function description

1) Copy data in digits of 4 bits according to the start position and number of digits to transfer
of the source data and the start digit position of the transfer destination. With/without BIN
—BCD conversion enables to perform a BIN/BCD conversion.

2) When the input value is invalid, the FB_ERROR output turns ON, processing is

interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

MELSOFT
Library
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ltem

Description

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals
[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status)

o_Result Data -
(Transfer result data) i Refreshing

o_Result_Data -
(Transfer result data) \ No refreshing \

\ \

(Completed without error) \

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERRORC(Error flag)

ERROR ID(Error code) 0 ERROR ID(Error code) 0 10~14(Decimal) 0

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description
10 i_Src_TopDigit (Start digit position to transfer) is not valid.
Please try again after confirming the setting.
This error occurs when the difference of [Start digit position to transfer] minus [No. of digits
to transfer] is smaller than 0.
11 i_Num_Digit (No. of digits to transfer) is not valid.
Please try again after confirming the setting.
12 i_Dest_TopDigit (Start digit position of transfer destination) is not valid.
Please try again after confirming the setting.
This error occurs when the difference of [Start digit position of transfer destination] minus
[No. of digits to transfer] is smaller than 0.
13 i_Src_Data (Transfer source data) is not valid. Only when with/without BIN—BCD

conversion is enabled.

Please try again after confirming the setting.

MELSOFT
Library
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Error code

Description

14

conversion is enabled.

Please try again after confirming the setting.

i_Dest_Data (Transfer destination data) is not valid. Only when with/without BIN—-BCD

M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
With/without i BCD_Chg B ON, OFF OFF: Do not perform
BIN—BCD conversion.
conversion ON: Perform conversion.
Transfer  source | i_Src_Data w Without BCD conversion: Specify the source data to
data -32768~32767 transfer from.
With BCD conversion:
0~9999
Start digit position | i_Src_TopDigit W 1~4 Specify the start digit position
to transfer [Start digit position to | to transfer from.
transfer]-[ No. of digits to
transfer]>0
No. of digits to | i_Num_Digit w 1~4 Set the number of digits to
transfer transfer from.
Transfer i_Dest Data w Without BCD conversion: Specify the destination data to
destination data -32768~32767 transfer to.
With BCD conversion:
0~9999
Start digit position | i_Dest_TopDigit | W 1~4 Set the position of the start
of transfer [Start digit position of | digit to transfer to.
destination transfer destination] — [No.
of digits to transfer]>0.
M Output labels
Name Label name Data Initial Description
type value
16/109
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Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.

Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID W 0 FB error code output.
Transfer result | o_Result_Data w 0 Return the copy result.
data
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Processing description

1. Copies the value, which was converted to BCD, when with/without BIN—BCD conversion is ON.
e The transfer source data is K2222 and transfer destination data is K1234:
After BCD conversion, the transfer source data is K8738 (H2222) and transfer destination data K4660 (H1234).

Transfer source data K2222 ———— > | Transfer source data H2222
BCD conversion

Transfer destination data K1234 ————— | Transfer destination data H1234
BCD conversion

e [Start digit position to transfer] is 4 (I), [No. of digits to transfer] is 2 (Il), and [Start digit position of transfer
destination] is 3 (lll):

b15(b14[b13|b12|b11[(b10(b9 (b8 |b7 |b6 |b5 |b4 |b3 |b2 |b1 |bO
Transfer source data DO ol o/ 1] ol of of 1| o] ol o 1| of o] o] {1
| 0] || || || |
I Digit position 4 'I" Digit position 3 1/ 1" Digit position 1 |

| ) |

o

K8738(H2222)

Digit position 2

Copy to internal label

b15|b14(b13]|b12|b11]b10[b9 |b8 {b7 |b6 [b5 |b4 |b3 |b2 |bl [bO
Internal label ol ol ol 1] ol o| 1| of o] o] 1] of o] 1| 0| OJK4644(H1224)
1]
A A A '
Copy from transfer]  Digit position 3 Copy from transfer BIN conversion
destination gestmation

b15|b14|b13|b12[b11|b10|b9 [b8 |b7 |b6 |b5 b4 |b3 |b2 |b1 [bO

Transfer destination data [D1 ol o] of 1| of of 1| o] o] o] 1| 1| o 1| o| 0|K4660(H1234)
| || (1 |l | |
I Digit position 4 I Digit position 3 i Digit position 2 I Digit position 1 !
b15(b14(b13[b12[b11|b10|b9 |b8 |b7 |b6 |b5 |b4 |b3 |b2 |b1 [bO <J
Transfer result data D2 o/l o ol 1| of o/ 1| ol of of 1] of o 1| ol 0|K1224(H04CS8)

2. Copies without converting from BIN to BCD when with/without BIN—BCD conversion is OFF.
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_CopyDigit function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.

19/109
Data Operation FB Library Reference Manual
FBM-M047-A

MELSOFT
Library



4. M+CPU-Data_DSwap (32-bit upper/lower byte exchange)

FB Name

M+CPU-Data_DSwap

Function Overview

ltem

Description

Function overview

Exchanges the upper/lower 8-bit of the input data (32-bit data) in word units.

Symbol

M+CPU-Data_Dswap

Execution command B : FB_EN FB_ENO : Bf— Execution status

Input data D : i_Input_Data FB_OK : B—— Completed without error

o_Output_Data : D—— Conversion data

Applicable hardware

and software

Hardware details

) High performance model
Q series
Universal model
L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming

language

Ladder

Number of steps

(maximum value)

For high performance model CPU: 55*
*The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

Function description

By turning ON FB_EN (Execution command), the upper/lower 8 bits of the input data are

exchanged in word units and they are stored in the exchange data.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.
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ltem

Description

Timing chart

eOperation of I/O signals
FB_EN(Execution command)

FB_ENO(Execution status)

o_Output_Data
(Conversion data)

FB_OK
(Completed without error)

FB_ERROR(Error flag)

Refreshing

ERROR ID(Error code)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Labels
M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Input data i_Input_Data D -2147483648~2147483647 | Specify the data whose upper
and lower bytes are
exchanged.
M Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Exchange data o_Output_Data D 0 Return the result of the exchange of the upper and
lower bytes.
21/109
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Processing description

1) Exchanges the bytes of the input data as follows.

i_Input_Data (Input data)

Upper word Lower word

| Upper 8 bits | Lower 8 bits | Upper 8 bits | Lower 8 bits
Upper word Lower word

| Lower 8 bits | Upper 8 bits | Lower 8 bits Upper 8 bits

2) Stores the exchange result in the exchange data.

Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

\[o] 1]

This chapter includes information related to the M+CPU-Data_DSwap function block.
It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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5. M+CPU-Data_RShiftBit (Bit right shift)

FB Name

M+CPU-Data_RShiftBit

Function Overview

ltem

Description

Function overview

Shifts the word device data to the right by the specified number of bits. Transfers the data to

be stored in the shift result from the most significant bit of the shifted data by the specified

number of bits.

Symbol

Execution command

Start device No. of |
data stored in shift result
Start device No. of _|
shift target data
Bit data length of shift |
target data

No. of bits to right shift™

M+CPU-Data_RShiftBit

: FB_EN FB_ENO :
1 i_Set Data FB_OK:
: i_Shift_Data FB_ERROR :
W : i_Num_SFDataBit ERRORL.ID :
: i_Num_ShiftBit o_Shift_ Data :

T— Start device No. of

Execution status

Completed without error

Error flag

Error code

shift result data

Applicable hardware

and software

Hardware details

) High performance model
Q series
Universal model
L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming

language

Ladder

Number of steps

(maximum value)

For high performance model CPU: 609*

*The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—
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Description

Function description

By turning ON FB_EN (Execution command), the following processing is performed.

1) Shifts [Shift target data] by [No. of bits to right shift] to the right.

2) Sets the data, which is to be stored in the shift result, from the most significant bit of the
shifted data.

3) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9, Z8, Z7, Z6 and Z5. Please do not use these index

registers in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status)

o_Shift_ Data

No
(Shift result)

refreshing

Refreshing

o_Shift Data \
(Shift result)

FB_OK \

(Completed without error) \ \\
FB_ERROR(Error flag) L
ERROR_ID(Error code) 0 10~12(Decimal) 0

No refreshing \

FB_OK
(Completed without error)

FB_ERROR(Error flag)

ERROR.ID(Error code) [1]

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code

Description

10

i_Num_SFDataBit (Bit data length of shift target data) is not valid. Set the data within the
range of 1 to 1024, and turn OFF FB_EN and then ON again.
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Error code Description

11 i_Num_ShiftBit (No. of bits to right shift) is not valid. Set the data within the range of 1 to
1024, and turn OFF FB_EN and then ON again.
12 The number of bits to shift is too large (i_Num_SFDataBit < i_Num_ShiftBit). Set

i_Num_ShiftBit (No. of bits to right shift), which is smaller than i_Num_SFDataBit (Bit data
length of shift target data). Then turn OFF FB_EN and then ON again.

M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Set Data w Valid device range Set the device that stores data
data stored in shift to be stored in the shift result.
result Use devices for
i_Num_ShiftBit.
Start device No. of | i_Shift_Data w Valid device range Set the start device of the data
shift target data to shift.
Use devices for
i_Num_SFDataBit.
Bit data length of | i Num_SFDataB | W 1~1024 Set the number of bit data of
shift target data it n2<n1<1024 the data to shift.
(n1)
No. of bits to right | i_Num_ShiftBit w 1~1024 Set the number of bits to shift
shift (n2) n2<n1<1024 to the right.
H Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
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Name Label name Data Initial Description
type value
Error code ERROR_ID w 0 FB error code output.
Start device No. of | o_Shift Data w 0 Store the shift result.
shift result data Use devices for i_Num_SFDataBit.

Processing description
(1) Shifts [Shift target data] by [No. of bits to right shift] to the right.
(2) Sets the data, which is to be stored in the shift result, from the most significant bit of the shift result ().

o[Bit data length of shift target data] is 9 (I) and [No. of bits to right shift] is 3 (II)

b15

b14

b13

b12

b11

b10

b9

b8 [b7 |b6 |bb

b4

b3

Data stored in shift result |DO

0

0

0

0

0

0

0

0| 0] O

0

0

0

H0002

Extracts the 3 bits because [No. of bits to right shift] is 3.

H0002

*Copies the 6 bits, which are calculated as follow, from [Shift target data] to the internal label.

[Bit data length of shift target data] — [No. of bits to right shift] = 6 bits

b15(b14[b13[b12|b11|b10[{b9 |b8 |b7 |b6 |b5 |b4 |b3 |b2 |b1 |bO
Shift target data D1 o of 1| 1} of 1f 1| 1| of 1 o 1] of of o] 1|H3751
Copy 6 bits. "
b15(b14[b13[b12[b11|b10[{b9 |b8 |b7 |b6 |b5 |b4 |b3 |b2 |b1 |bO
Internal label ol ol ol o/ of ol ol o 1| ol 1| o] 1| of 1| O|HOOAA
A A
*Overwrites the extracted data of the 3 bits and s o7 Tee
[Bit data length of shift target data] becomes 9. ol 11 olhooo2
b15(b14[b13[|b12(b11|b10{b9 |b8 |b7 |b6 |b5 |b4 |b3 |b2 |b1 |bO
Shift result data D2 o/ o/l ol ol of of o] o/ 1| ol 1 of 1] o] 1| O[HOOAA
< Ui _l
< ”
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_ RShiftBit function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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6. M+CPU-Data_LShiftBit (Bit left shift)
FB Name
M+CPU-Data_LShiftBit

Function Overview

ltem Description

Function overview Shifts the word device data to the left by the specified number of bits. Transfers the data to
be stored in the shift result from the least significant bit of the shifted data by the specified

number of bits.

Symbol M+CPU-Data_LShiftBit
Execution command B : FB_.EN FB_ENO : B; Execution status
Start device No. of . S .
data stored in shift result W :i_Set Data FB_.OK: B Completed without error
Start device No. of oL ol
shift target data W : i_Shift_Data FB_ERROR : B Error flag
Bit data length of 1,y \ym SFDataBit ERRORID : W— Error code

shift target data

No. of bits to left shift 7 |W : i_Num_ShiftBit o_Shift_Data : W— Start device No. of
shift result data

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 490*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—
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ltem

Description

Function description

By turning ON FB_EN (Execution command), the following processing is performed.

1) Shift [Shift target data] by [No. of bits to left shift] to the left.

2) Sets the bit data, which is to be stored in the shift result, from the least significant bit of
the shifted data.

3) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9, Z8, Z7 and Z6. Please do not use these index registers

in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)1

FB_ENO(Execution status)
FB_ENO(Execution status)

o_Shift Data

o T
(OompleteZB\;viﬁout error) (Completesz;vitlout error) \\ \
FB_ERROR(Error flag) FB_ERROR(Error flag)
ERROR ID(Error code) 0 ERROR ID(Error code) 0 10~12(Decimal) 0

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code

Description

10

i_Num_SFDataBit (Bit data length of shift target data) is not valid. Set the data within the
range of 1 to 1024, and turn OFF FB_EN and then ON again.
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Error code Description

11 i_Num_ShiftBit (No. of bits to left shift) is not valid. Set the data within the range of 1 to
1024, and turn OFF FB_EN and then ON again.
12 The number of bits to shift is too large (i_Num_SFDataBit < i_Num_ShiftBit). Set

i_Num_ShiftBit (No. of bits to left shift), which is smaller than i_Num_SFDataBit (Bit data
length of shift target data). Then turn OFF FB_EN and ON again.

M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Set Data w Valid device range Set the device that stores data
data stored in shift to be stored in the shift result.
result Use devices for
i_Num_ShiftBit.
Start device No. of | i_Shift Data W Valid device range Set the start bit device of the
shift target data data to shift.
Use devices for
i_ Num_SFDataBit.
Bit data length of | i Num_SFDataB | W 1~1024 Set the number of bit data of
shift target data it n2<n1<1024 the data to shift.
(n1)
No. of bits to left | i_ Num_ShiftBit w 1~1024 Set the number of bits to shift
shift (n2) n2<n1<024 to the left.
H Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
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Name Label name Data Initial Description
type value
Error code ERROR_ID w 0 FB error code output.
Start device No. of | o_Shift_Data w 0 Return the shift result data.
shift result data Use devices for i_Num_SFDataBit.

Processing description

(1) Shifts [Shift target data] by [No. of bits to left shift] to the left.
(2) Sets the data, which is to be stored in the shift result, from the least significant bit of the shift result (I).
o[Bit data length of shift target data] is 9 (I) and [No. of bits to left shift] is 3 (II)

b15

b14

b13

b12

b11

b10

b9

b8

b7 [b6 |b5 |b4 [b3 [b2 |b1 |bO

Data stored in shift result

DO

0

0

0

0

0

0

0

0

o[ o| o] of o] 1| 1[ O0|HOOO06

Extracts the 3 bits because [No. of bits to left shift] is 3.

1] 1| 0|HO006

*Copies the 6 bits, which are calculated as follow, from [Shift target data] to the internal label.
[Bit data length of shift target data] — [No. of bits to left shift] = 6 bits

b15|b14(b13|b12(b11]b10[b9 |b8 |b7 |b6 |b5> [b4 |b3 [b2 |bl (b0
Shift target data D1 o 1| ol 1] of ol ol 1| of of 1| 1| of 1| 1] 1|H5137
- Copy 6 bits /
b15|b14(b13|b12(b11]b10[b9 |b8 |b7 |b6 |b5> [b4 |b3 [b2 |bl (b0
Internal label o| ol ol o/ of of o/ 1| 1| of 1| 1| 1| 1| 1| O|HOIBE

*Overwrites the extracted data of the 3 bits and

r

. . b2 |b1 b0
[Bit data length of shift target data] becomes 9. T 11 olHooos
b15|b14|b13[b12|b11(b10|b9 (b8 |b7 |b6 (b5 |b4 b3 |b2 |b1 (b0 ]
Shift result data D2 ol ol ol ol ol of of 1| 1| of 1| 1| 1| 1| 1| O|HO1BE
- U
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_LShiftBit function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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7. M+CPU-Data_RShiftWord (Word right shift)
FB Name
M+CPU-Data_RShiftWord

Function Overview

ltem Description

Function overview Shifts the word device data to the right by the specified number of words. Transfers the data
to be stored in the shift result from the most significant word of the shifted data by the

specified number of words.

Symbol M+CPU-Data_RShiftWord
Execution command B : FB_LEN FB_ENO : Bt Execution status
data Siiz: %eZ:i?tT:;ji_w - i_Set_Data FB_OK : Bj Completed without error
Stasr; I‘:te:';ze': ‘Lai: ——W : i_Shift_Data FB_ERROR : B[— Error flag
Word data length of ;N SFDataWord ERROR ID : W—— Error code

shift target data

No. of words to right shift 7™ |W : i_Num_ShiftWord o_Shift_Data : Wr— Start device No. of
shift result data

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 255*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—
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Description

Function description

By turning ON FB_EN (Execution command), the following processing is performed.

1) Shifts [Shift target data] by [No. of bits to right shift] to the right.

2) Sets the word data, which is to be stored in the shift result, from the most significant word
of the shifted data.

3) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically

assigned device setting.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)1

FB_ENO(Execution status)
FB_ENO(Execution status)

o_Shift Data
(Shift result)

Refreshing

o_Shift_Data -
(Shift result) \ No refreshing |

\ J

(Completed without error) \

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR ID(Error code) 0 10~12(Decimal) 0

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description

10 i_Num_SFDataWord (Word data length of shift target data) is not valid. Set the data within
the range of 1 to 512, and turn OFF FB_EN and then ON again.

11 i_Num_ShiftWord (No. of words to right shift) is not valid. Set the data within the range of 1

to 512, and turn OFF FB_EN and then ON again.

MELSOFT
Library

34/109
Data Operation FB Library Reference Manual
FBM-M047-A



Error code

Description

12

The number of words to shift is too large. Make sure i_ Num_SFDataWord is equal to or
greater than i_Num_ShiftWord. Set the data within the range of 1 to 512, and turn OFF
FB_EN and then ON again.

M Input labels

Name Label name Data Setting range Description

type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Set Data W Valid device range Set the device that stores data
data stored in shift to be stored in the shift result.
result Use devices for
i_ Num_ShiftBit.
Start device No. of | i_Shift_Data w Valid device range Set the start word device of
shift target data the data to shift. Use devices
for i_Num_SFDataWord.
Word data length | i Num_SFData | W 1~512 Set the number of word data
of shift target data | Word n2<n1<512 of the data to shift.
(n1)
No. of words to | i_Num_ShiftWor | W 1~512 Set the number of words to
right shift d n2<n1<512 shift to the right.
(n2)

H Output labels

Name Label name Data Initial Description

type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.

Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.

Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID 0 FB error code output.
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Start device No. of | o_Shift_Data w 0 Return the shift result data.

shift result data Use devices for i Num_SFDataWord.

Processing description

(1) Shifts the [shift target data] by [No. of words to right shift] to the right.

(2) Sets the data, which is to be stored in the shift result, from the most significant word of the shift result (1).

o[Word data length of shift target data] is 9 (I) and [No. of words to right shift] is 3 (Il)
«Sets the data, which is to be stored in shift result, to 3 words from DO.

D2 D1 DO
Data stored in shift result 233 422 1000

*Stores the target data to shift in 9 words in D10 onwards.
*Copies the 6 words, which are calculated as follows, to the array of the internal label.
[Word data length of shift target data] — [No. of bits to right shift] = 6 bits

D18 D17 D16 D15 D14 D13 D12 D11 D10
Shift target data 233 422)| 1000] 3456| 2185] —-2000| 32767 1 13

Copy 6 words

(8) (7 (6) (5) (4) (3) (2) (1) (0)
Internal label (array) 0 0 0 233 422| 1000] 3456] 2185] —-2000

D2 D1 DO [|*Copies the data, which is to be stored in the shift
Data stored in shift result 233| 422] 1000|result, by the number of words to right shift to the

internal label.

D28 D27 D26 D25 D24 D23 D22 D21 D20
Shift result data 233 422| 1000 233 422| 1000] 3456] 2185 —-2000
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_ RShiftWord function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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8. M+CPU-Data_LShiftWord (Word left shift)
FB Name
M+CPU-Data_LShiftWord

Function Overview

Item Description

Function overview Shifts the word device data by the specified number of words to the left. Transfers the data
to be stored in the shift result from the least significant word of the shifted data by the

specified number of words.

Symbol M+CPU-Data_LShiftWord
Execution command B : FB_EN FB_ENO : B Execution status
dat Sitaerdt ie‘é:;tt':mﬁ:—w i Set Data FB_OK : BI—— Completed without error
Sta;};f:‘;;’:‘;afﬁ’:—w . i Shift Data FB_ERROR : BI—— Error flag
W“gh‘?::i‘a'regﬁtzafc’:—w - i Num_SFDataWord ERROR.ID : W—— Error code
No. of words to left shift 7/ |W : i_Num_ShiftWord o_Shift_Data : W— Start device No. of
shift result data
Applicable hardware | Hardware details
and software High performance model

Q series :
Universal model

L series LCPU
*Not applicable for QCPU (A mode)
Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 222*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—
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Description

Function description

By turning ON FB_EN (Execution command), the following processing is performed.

1) Shifts [Shift target data] by [No. of words to left shift] to the left.

2) Sets the word data, which is to be stored in the shift result, from the least significant word
of the shifted data.

3) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically

assigned device setting.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)1

FB_ENO(Execution status)
FB_ENO(Execution status)

o_Shift Data
(Shift result)

Refreshing

o_Shift_Data -
(Shift result) \ No refreshing |

\ J

(Completed without error) \

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR ID(Error code) 0 10~12(Decimal) 0

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description

10 i_Num_SFDataWord (Word data length of shift target data) is not valid. Set the data within
the range of 1 to 512, and turn OFF FB_EN and then ON again.

11 i_Num_ShiftWord (No. of words to left shift) is not valid. Set the data within the range of 1 to

512, and turn OFF FB_EN and then ON again.
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Error code Description

12 The number of words to shift is too large. Make sure i_Num_SFDataWord is equal to or
greater than i_Num_ShiftWord. Set correct data, and turn OFF FB_EN and then ON again.

M Input labels

Name Label name Data Setting range Description

type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Set Data W Valid device range Set the device that stores data
data stored in shift to be stored in the shift result.
result Use devices for
i_ Num_ShiftBit.
Start device No. of | i_Shift_Data w Valid device range Set the start word device of
shift target data the data to shift. Use devices
for i_Num_SFDataWord.

Word data length | i Num_SFData | W 1~512 Set the number of word data
of shift target data | Word(n1) n2<n1<512 of the data to shift.

No. of words to left | i_ Num_ShiftWor | W 1~512 Set the number of words to
shift d n2<n1<512 shift to the left.

(n2)

H Output labels

Name Label name Data Initial Description

type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.

Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.

Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID W 0 FB error code output.

Start device No. of | o_Shift_Data B 0 Return the shift result data.

shift result data Use devices for i Num_SFDataWord.
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Processing description
(1) Shifts the [Shift target data] by [No. of words to left shift] to the left.

(2) Sets the data, which is to be stored in the shift result, from the least significant word of the shift result ().

o[Word data length of shift target data] is 9 (I) and [No. of words to left shift] is 3.

*Sets the data, which is to be stored in the shift result, to 3 words from DO.

D2 D1 DO
Data stored in shift result 233 422 1000

*Stores the target data to shift in 9 words in D10 onwards.
*Copies the 6 words, which are calculated as follows, to the internal label.
[Word data length of shift target data] — [No. of words to left shift] = 6 words

D18 D17 D16 D15 D14 D13 D12 D11 D10
Shift target data 233 422 1000] 3456| 2185 -2000| 32767 1 13

Copy 6 words

(8) (7) (6) (5) (4) (3) (2) (1) (0)
Internal label (array) 3456 2185| —-2000| 32767 1 13

*Overwrites the data, which is to be stored in the D2 D1 DO

shift result, by the number of words to left shift to  [pata stored in shift result 233 422 1000

the internal label.

D28 D27 D26 D25 D24 D23 D22 D21 D20 4_J
Shift result data 3456| 2185 -2000| 32767 13 233 422| 1000

—_
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_LShiftWord function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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9. M+CPU-Data_SortArrayData (Data sort)
FB Name
M+CPU-Data_SortArrayData

Function Overview

ltem Description
Function overview Sorts the data table, which consists of lines and columns, by lines in ascending or
descending order based on a specified column.
The data table stores consecutive values (16-bit data) in columns.
Symbo| M+CPU-Data_SortArrayData
Execution command B : FB_EN FB_ENO : Bt Execution status
Start device No. o]C—W 1 i_Table_Data FB_OK : B Completed without error
data table
No. of lines ——W : i_Num_Lines FB_ERROR : Bj Error flag
No. of columns W : i_Num_Columns ERRORLID : Wj; Error code
Sort ord
. ° °r. er B : i_Sort_Type o_Result_Data : W— Start device No. of
(ascending/descending)
sort result
Sort reference column No. ™ —|W : i_Sort_Column_No
Applicable hardware | Hardware details
and software _ High performance model
Q series :
Universal model
L series LCPU
*Not applicable for QCPU (A mode)
Compatible software: GX Works 2 Version 1.31H or later
Programming Ladder
language
Number of steps For high performance model CPU: 378*
(maximum value) *The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple
Project).

—
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ltem

Description

Function description

By turning ON FB_EN (Execution command), the sort is performed as follows.

1) Checks if it is necessary to sort the data in the sort reference column in
ascending/descending order.

2) If the data sort is performed, the data in the same lines are sorted as well.

3) If the data in the sort reference column are the same, the sort is performed based on the
line numbers.

4) If the values in the reference column are the same, the sort result is not changed.

5) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9, Z8, Z7, Z6, Z5 and Z4. Please do not use these index

registers in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status) |

o_Result Data
(Sort result)

Refreshing

o_Result Data -
(Sort result) \ No refreshing \

\ I

(Completed without error)

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR.ID(Error code) 10~12(Decimal)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)
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Error codes

M Error code list

Error code Description

10 i_Num_Lines (No. of lines) is not valid. Set the data within the range of 1 to 32, and turn
OFF FB_EN and then ON again.

11 i_Num_Columns (No. of columns) is not valid. Set the data within the range of 1 to 6, and
turn OFF FB_EN and then ON again.

12 i_Sort_Column_No (Sort reference column No.) is not valid. Set the data within the range
(1 toi_Num_Columns), and turn OFF FB_EN and then ON again.

HInput labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Table Data w Valid device range Set the start device number of
data table the data to be sorted. Use
devices for (No. of lines x No.
of columns).
No. of lines i_Num_Lines w 1~32 Set the number of lines to
construct the data table.
No. of columns i_Num_Columns | W 1~6 Set the number of columns to
construct the data table.
Sort order i_Sort_Type B ON, OFF ON: Descending order
OFF: Ascending order
Sort reference | i_Sort Column_ | W 1~i_Num_Columns Set the reference column
column No. No number for sort.
M Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.

OFF: Execution command is OFF.

—
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Name Label name Data Initial Description

type value
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID W 0 FB error code output.
Start device No. of | o_Result_Data w 0 Return the sort result data. The same structure as
sort result the data table (No. of lines x No. of columns).

Processing description

1) The data table structure is as follows.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4 i Num Columns=4
Line 1 S S+5 S+10 S+15 -
Line 2 S+1 S+6 S+11 S+16
Line 3 S+2 S+7 S+12 S+17
Line 4 S+3 S+8 S+13 S+18
Line 5 S+4 S+9 S+14 S+19
i_Num_Lins=5

2) Sorts the data in ascending or descending order based on the data in the reference column.

If the data sort is performed, the data in the same lines are sorted at the same time.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4
Line 1 1 150 45 20
Line 2 2 180 50 40
Line 3 3 160 70 30
Line 4 4 100 20 8
Line 5 5 150 50 45

Sort reference column

Sort result (Ascending order)

Column 1 | Column 2 | Column 3 | Column 4
Line 1 4 100 20 8
Line 2 1 150 45 20
Line 3 5 150 50 45
Line 4 3 160 70 30
Line 5 2 180 50 40
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3) The following table shows the devices for the above data table.

When i_Table_Data (Start device No. of data table) is D100

D100 1
D101 2
D102 3
D103 4 Data in the lines corresponding to the reference column before sort
D104 5
Dil0: 130 Value 1 150 45 20
D100 591 [ Sort reference | [Value 2 180 50 40
D107 160| | column
D108 100 Value 3 160 70 30
D109 150 Value 4 100 20 8
D110 45 Value 5 150 50 45
D111 50
D112 70
D113 20
D114 50
D115 20
D116 40
D117 30
D118 8
D119 45
Perform data sorting
v
D100 4
D101 1
D102 5
D103 3 | Data in the lines corresponding to the reference column after sort |
D104 2
D105 100 Value 4 100 20 8
3183 128 Value 1 150 45 20
D103 160 f;ztr;erference Value 5 150 50 45
D109 180 Value 3 160 70 30
D110 20 Value 2 180 50 40
D111 45
D112 50
D113 70
D114 50
D115 8
D116 20
D117 45
D118 30
D119 40
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_SortArrayData function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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10. M+CPU-Data_DSortArrayData (32-bit data sort)
FB Name
M+CPU-Data_DSortArrayData

Function Overview

ltem Description
Function overview Sorts the data table, which consists of lines and columns, by lines in ascending or
descending order based on a specified column.
The data table stores consecutive values (32-bit data) in columns.
Symbol M+CPU-Data_DSortArrayData
Execution command B : FB_EN FB_ENO : B; Execution status
Start device No. 0f—D : i_Table_Data FB_OK : B; Completed without error
data table
No. of lines W :i_Num_Lines FB_ERROR : Bj{ Error flag
No. of columns W : i_Num_Columns ERROR_ID : Wi Error code
. Sort °r.der— B :i_Sort_Type o_Result_Data : D— Start device No. of
(ascending/descending)
sort result
Sort reference column No. 7 |W : i_Sort_Column_No
Applicable hardware | Hardware details
and software _ High performance model
Q series :
Universal model
L series LCPU
*Not applicable for QCPU (A mode)
Compatible software: GX Works 2 Version 1.31H or later
Programming Ladder
language
Number of steps For high performance model CPU: 441*
(maximum value) *The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple
Project).

—
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ltem

Description

Function description

By turning ON FB_EN (Execution command), the sort is performed as follows.

1) Checks if it is necessary to sort the data in the sort reference column in
ascending/descending order.

2) If the data sort is performed, the data in the same lines are sorted as well.

3) If the data in the sort reference column are the same, the sort is performed based on the
line numbers.

4) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9, Z8, Z7, Z6, Z5 and Z4. Please do not use these index

registers in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status) |

o_Result Data
(Sort result)

Refreshing

o_Result Data -
(Sort result) \ No refreshing \

\ I

(Completed without error)

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR.ID(Error code) 10~12(Decimal)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)
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Error codes

M Error code list

Error code Description

10 i_Num_Lines (No. of lines) is not valid. Set the data within the range of 1 to 32, and turn
OFF FB_EN and then ON again.

11 i_Num_Lines (No. of columns) is not valid. Set the data within the range of 1 to 6, and turn
OFF FB_EN and then ON again.

12 i_Sort_Column_No (Sort reference column No.) is not valid. Set the data within the range
(1 toi_Num_Columns), and turn OFF FB_EN and then ON again.

HInput labels
Name Label name Data Setting range Description
type

Execution FB_EN B ON, OFF ON: The FB is activated.

command OFF: The FB is not activated.

Start device No. of | i_Table Data D Valid device range Set the start device number of

data table the data to be sorted. Use
devices for (No. of lines x No.
of columns x 2).

No. of lines i_Num_Lines w 1~32 Set the number of lines to
construct the data table.

No. of columns i_Num_Columns | W 1~6 Set the number of columns to
construct the data table.

Sort order i_Sort_Type B ON, OFF ON: Descending order
OFF: Ascending order

Sort reference | i_Sort Column_ | W 1~i_Num_Columns Set the reference column

column number No number for sort.

M Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.

OFF: Execution command is OFF.
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Name Label name Data Initial Description

type value
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID 0 FB error code output.
Start device No. of | o_Result_Data D 0 Return the sort result data. The same structure as
sort result the data table (No. of lines x No. of columns).

Processing description

1) The data table structure is as follows.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4 | i Num Columns=4
Line 1 S+1,S | S+11,S+10| S+21,8+20 | S+31,8+30|
Line 2 S+3,5+2 | S+13,S+12 | S+23,5+22 | S+33,5+32
Line 3 S+5,5+4 | S+15,S+14 | S+25,5+24 | S+35,5+34
Line 4 S+7,5+6 | S+17,5+16 | S+27,5+26 | S+37,5+36
Line 5 S+9,5+8 | S+19,S+18 | S+29,5+28 | S+39,5+38
i_Num_Lins=5

2) Sorts the data in ascending or descending order based on the data in the reference column.

If the data sort is performed, the data in the same lines are sorted at the same time.

Data table structure

Column 1 Column 2 | Column 3 | Column 4
Line 1 1 150 45 20
Line 2 2 180 50 40
Line 3 3 160 70 30
Line 4 4 100 20 8
Line 5 5 150 50 45

Sort reference column
Sort result (Ascending order)

Column 1 Column 2 | Column 3 | Column 4
Line 1 4 100 20 8
Line 2 1 150 45 20
Line 3 5 150 50 45
Line 4 3 160 70 30
Line 5 2 180 50 40
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3) The following table shows the devices for the above data table.

When i_Table_Data (Start device No. of data table) is D100

MELSOFT
Library

| Data in the lines corresponding to the reference column before sort |

D100 1
D102 2
D104 3
D106 4
D108 5
D110 150
D112 180
D114 160| | Sort reference
D116 100 | column
D118 150
D120 45
D122 50
D124 70
D126 20
D128 50
D130 20
D132 40
D134 30
D136 8
D138 45
Perform data sorting
v
D100 4
D102 1
D104 5
D106 3
D108 2
D110 100
D112 150
D114 150
D116 160 f;ﬁrﬁerence
D118 180
D120 20
D122 45
D124 50
D126 70
D128 50
D130 8
D132 20
D134 45
D136 30
D138 40

Value 1 150 45 20
Value 2 180 50 40
Value 3 160 70 30
Value 4 100 20 8
Value 5 150 50 45
| Data in the lines corresponding to the reference column after sort |
Value 4 100 20 8
Value 1 150 45 20
Value 5 150 50 45
Value 3 160 70 30
Value 2 180 50 40
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_DSortArrayData function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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11. M+CPU-Data_SortArrayData2 (Data sort 2)
FB Name
M+CPU-Data_SortArrayData2

Function Overview

ltem Description
Function overview Sorts the data table, which consists of lines and columns, by lines in ascending or
descending order based on a specified column.
The data table stores consecutive values (16-bit data) in lines.
Symbol M+CPU-Data_SortArrayData2
Execution command—B : FB_EN FB_ENO : B; Execution status
Start device No. of—W . i_Table_Data FB_OK : B;j Completed without error
data table
No. of lines W : i_Num_Lines FB_ERROR : Bj Error flag
No. of columns W :i_Num_Columns ERROR.ID : W; Error code
. Sort or.der_ B :i_Sort_Type o_Result_Data : W— Start device No. of
(ascending/descending)
sort result
Sort reference column No.—|W : i_Sort_Column_No
Applicable hardware | Hardware details
and software _ High performance model
Q series :
Universal model
L series LCPU
*Not applicable for QCPU (A mode)
Compatible software: GX Works 2 Version 1.31H or later
Programming Ladder
language
Number of steps For high performance model CPU: 399*
(maximum value) *The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple
Project).
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ltem

Description

Function description

By turning ON FB_EN (Execution command), the sort is performed as follows.

1) Checks if it is necessary to sort the data in the sort reference column in
ascending/descending order.

2) If the data sort is performed, the data in the same lines are sorted as well.

3) If the data in the sort reference column are the same, the sort is performed based on the
line numbers.

4) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9, Z8, Z7, Z6, Z5 and Z4. Please do not use these index

registers in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status) |

o_Result Data
(Sort result)

Refreshing

o_Result Data -
(Sort result) \ No refreshing \

\ I

(Completed without error)

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR.ID(Error code) 10~12(Decimal)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)
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Error codes

M Error code list

Error code Description

10 i_Num_Lines (No. of lines) is not valid. Set the data within the range of 1 to 32, and turn
OFF FB_EN and then ON again.

11 i_Num_Columns (No. of columns) is not valid. Set the data within the range of 1 to 6, and
turn OFF FB_EN and then ON again.

12 i_Sort_Column_No (Sort reference column No.) is not valid. Set the data within the range
(1 toi_Num_Columns), and turn OFF FB_EN and then ON again.

HInput labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Table Data w Valid device range Set the start device number of
data table the data to be sorted. Use
devices for (No. of lines x No.
of columns).
No. of lines i_Num_Lines w 1~32 Set the number of lines to
construct the data table.
No. of columns i_Num_Columns | W 1~6 Set the number of columns to
construct the data table.
Sort order i_Sort_Type B ON, OFF ON: Descending order
OFF: Ascending order
Sort reference | i_Sort Column_ | W 1~i_Num_Columns Set the reference column
column number No number for sort.
M Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.

OFF: Execution command is OFF.

—

3

i

MELSOFT
Library

57/109

Data Operation FB Library Reference Manual

FBM-M047-A



Name Label name Data Initial Description

type value
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID W 0 FB error code output.
Start device No. of | o_Result_Data w 0 Return the sort result data. The same structure as
sort result the data table (No. of lines x No. of columns).

Processing description

1) The data table structure is as follows.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4
Line 1 S S+1 S+2 S+3 i_Num_Columns=4
Line 2 S+4 S+5 S+6 S+7
Line 3 S+8 S+9 S+10 S+11
Line 4 S+12 S+13 S+14 S+15
Line 5 S+16 S+17 S+18 S+19
i Num_Lins=5

2) Sorts the data in ascending or descending order based on the data in the sort reference column.
If the data sort is performed, the data in the same lines are sorted at the same time.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4
Line 1 1 150 45 20
Line 2 2 180 50 40
Line 3 3 160 70 30
Line 4 4 100 20 8
Line 5 5 150 50 45

Sort reference column

Sort result (ascending order)

Column 1 | Column 2 | Column 3 | Column 4
Line 1 4 100 20 8
Line 2 1 150 45 20
Line 3 5 150 50 45
Line 4 3 160 70 30
Line 5 2 180 50 40
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3) The following table shows the devices for the above data table.

When i_Table_Data (Start device No. of data table) is D100

D100 1

D101 150

D102 45

D103 20

D104 2

D105 180

D106 50 Data in the lines corresponding to the reference column before sort
D107 40

D108 3 Sort reference Value 1 150 45 20
D109 160 column Value 2 180 50 40
D110 70 Value 3 160 70 30
DIl 30 Value 4 100 20 8
D112 4

D114 20

D115 8

D116 5

D117 150

D118 50

D119 45

Perform data sorting
- =

D100 4

D101 100

D102 20

Bl gi ? | Data in the lines corresponding to the reference column after sort |
g}gg ‘ig Value 4 100 20 8
D108 5 Sort reference | |Value 5 150 50 45
D109 150 column Value 3 160 70 30
D110 20 Value 2 180 50 40
D111 45

D112 3

D113 160

D114 70

D115 30

D116 2

D117 180

D118 50

D119 40
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_SortArrayData2 function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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12. M+CPU-Data_DSortArrayData2 (32-bit data sort 2)
FB Name
M+CPU-Data_DSortArrayData2

Function Overview

ltem Description
Function overview Sorts the data table, which consists of lines and columns, by lines in ascending or
descending order based on a specified column.
The data table stores consecutive values (32-bit data) in lines.
Symbol M+CPU-Data_DSortArrayData2
Execution command B : FB_.EN FB_ENO : B; Execution status
Start device No. of _| D :i_Table_Data FB_OK : Bj Completed without error
data table
No. of lines W : i_Num_Lines FB_ERROR : B{ Error flag
No. of columns W : i_Num_Columns ERROR.ID : W] Error code
. Sort onjder_ B :i_Sort_Type o_Result_Data : D— Start device No. of
(ascending/descending)
sort result
Sort reference column No. W : i_Sort_Column_No
Applicable hardware | Hardware details
and software _ High performance model
Q series :
Universal model
L series LCPU
*Not applicable for QCPU (A mode)
Compatible software: GX Works 2 Version 1.31H or later
Programming Ladder
language
Number of steps For high performance model CPU: 447*
(maximum value) *The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple
Project).
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ltem

Description

Function description

By turning ON FB_EN (Execution command), the sort is performed as follows.

1) Checks if it is necessary to sort the data in the sort reference column in
ascending/descending order.

2) If the data sort is performed, the data in the same lines are sorted as well.

3) If the data in the sort reference column are the same, the sort is performed based on the
line numbers

4) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery
processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

4) This FB uses index registers Z9, Z8, Z7, Z6, Z5 and Z4. Please do not use these index

registers in an interrupt program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command)
FB_EN(Execution command)

FB_ENO(Execution status)
FB_ENO(Execution status) |

o_Result Data
(Sort result)

Refreshing

o_Result Data -
(Sort result) \ No refreshing \

\ I

(Completed without error)

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_ERROR(Error flag)

ERROR ID(Error code) 0 ERROR.ID(Error code) 10~12(Decimal)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)
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Error codes

M Error code list

Error code Description

10 i_Num_Lines (No. of lines) is not valid. Set the data within the range of 1 to 32, and turn
OFF FB_EN and then ON again.

11 i_Num_Columns (No. of columns) is not valid. Set the data within the range of 1 to 6, and
turn OFF FB_EN and then ON again.

12 i_Sort_Column_No (Sort reference column No.) is not valid. Set the data within the range (1
to i_Num_Columns), and turn OFF FB_EN and then ON again.

HInput labels
Name Label name Data Setting range Description
type

Execution FB_EN B ON, OFF ON: The FB is activated.

command OFF: The FB is not activated.

Start device No. of | i_Table Data D Valid device range Set the start device number of

data table the data to be sorted. Use
devices for (No. of lines x No.
of columns x 2).

No. of lines i_Num_Lines w 1~32 Set the number of lines to
construct the data table.

No. of columns i_Num_Columns | W 1~6 Set the number of columns to
construct the data table.

Sort order i_Sort_Type B ON, OFF ON: Descending order
OFF: Ascending order

Sort reference | i_Sort Column_ | W 1~i_Num_Columns Set the reference column

column number No number for sort.

M Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.

OFF: Execution command is OFF.
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Name Label name Data Initial Description

type value
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID W 0 FB error code output.
Start device No. of | o_Result_Data D 0 Return the sort result data. The same structure as
sort result the data table (No. of lines x No. of columns).

Processing description

1) The data table structure is as follows.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4 i
Line 1 S+1.S | S+3.5+2 | S+5.5+4 | S+75+6 | —um_Columns=4
Line 2 | S+0.5+8 | S+13.5+12| S+13.5+12 | S+15.5+14
Line 3 | S+17.5+16 | S+19,5+18 | S+21,5+20 | S+23.5+22
Line 4 | S+25,5+24 | S+27.5+26 | S+29,5+28 | S+31,5+30
Line 5 | S+33,5+32 | 5+35.5+34 | S+37,5+36 | S+39.5+38
i Num_Lins=5

2) Sorts the data in ascending or descending order based on the data in the sort reference column.
If the data sort is performed, the data in the same lines are sorted at the same time.

Data table structure

Column 1 | Column 2 | Column 3 | Column 4
Line 1 1 150 45 20
Line 2 2 180 50 40
Line 3 3 160 70 30
Line 4 4 100 20 8
Line 5 5 1f0 50 45

Sort reference column
Sort result (Ascending order)

Column 1 | Column 2 | Column 3 | Column 4
Line 1 4 100 20 8
Line 2 1 150 45 20
Line 3 5 150 50 45
Line 4 3 160 70 30
Line 5 2 180 50 40
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3) The following table shows the devices for the above data table.

When i_Table_Data (Start device No. of data table) is D100

D100 1
D102 150
D104 45
D106 20
D108 2
D110 180
D112 50 Data in the lines corresponding to the reference column before sort
T 2 — Value 1 150 45 20
ort reference
D118 160 column Value 2 180 50 40
D120 70 Value 3 160 70 30
D122 30 Value 4 100 20 8
D124 4
B TG Value 5 150 50 45
D128 20
D130 8
D132 5
D134 150
D136 50
D138 45
Perform data sorting
- =
D100 4
D102 100
D104 20
D106 8
D108 1 | Data in the lines corresponding to the reference column after sort |
D110 150
D112 45 Value 4 100 20 8
D114 20 Value 1 150 45 20
D116 5 Sort reference | [Value 5 150 50 45
D118 150 column Value 3 160 70 30
D120 50
D122 45 Value 2 180 50 40
D124 3
D126 160
D128 70
D130 30
D132 2
D134 180
D136 50
D138 40
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_DSortArrayData2 function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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13. M+CPU-Data_CheckBitStatus (16-bit ON/OFF check)
FB Name
M+CPU-Data_CheckBitStatus

Function Overview

ltem Description

Function overview Checks the ON/OFF status of the specified bit position of 16-bit data.

Symbol M+CPU-Data_CheckBitStatus
Execution command—B : FB_EN FB_ENO : Bf— Execution status
Check target data—]W : i_Check_Data FB_OK : B— Completed without error
Specified bit position —|W : i_Check_Bit_No FB_ERROR : B— Error flag

ERROR_ID : W——Error code

o_Result_Data : B—— Check result

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 110*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

Function description | 1) By turning ON FB_EN (Execution command), the status of the specified bit position of
the target data is output to the check result.

2) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method Macro type
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Description

Restrictions and | 1) The FB does not include error recovery processing. Program the error recovery
precautions processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.
FB operation type Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals
[When operation completes without error]

[When an error occurs]

FB_ENO(Execution status)

o_Result Data
(Check result)

FB_OK
(Completed without error)

FB_ERROR(Error flag)

ERROR ID(Error code)

FB_EN(Execution command)

‘ ON/OFF status |¥

0

FB_EN(Execution command)

FB_ENO(Execution status)

o_Result Data

(Check result)
FB_.OK

(Completed without error)

FB_ERROR(Error flag)

™

ERROR_ID(Error code)

0 10(Decimal) 0

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description
10 i_Check_Bit_No (Specified bit position) is not valid. Set the data within the range of 0 to 15,
and turn OFF FB_EN and then ON again.
Labels
M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Check target data | i_Check_Data W -32768~32767 Set the device number of the
data to be checked.
Specified bit | i_Check_Bit No | W 0~15 Set the bit position.
position
M Output labels
68/109

MELSOFT
Library

Data Operation FB Library Reference Manual

FBM-M047-A



Name Label name Data Initial Description

type value
Execution status FB_ENO B OFF ON: Execution command is ON.

OFF: Execution command is OFF.

Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID w 0 FB error code output.
Check result 0_Result_Data B 0 Return the status of the specified bit position.

Processing description

Same as “TEST instruction”.

Version Upgrade History

Version

Date

Description

1.00A

2011/03/22

First edition

\[o]{]

This chapter includes information related to the M+CPU-Data_CheckBitStatus function block.

It does not include information on restrictions of use such as combination with modules or programmable controller

CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.

MELSOFT
Library

69/109

Data Operation FB Library Reference Manual

FBM-M047-A



14. M+CPU-Data_DCheckBitStatus (32-bit ON/OFF check)
FB Name
M+CPU-Data_DCheckBitStatus

Function Overview

ltem Description

Function overview Checks the ON/OFF status of the specified bit position of 32-bit data.

Symbol M+CPU-Data_DCheckBitStatus
Execution command—B : FB_EN FB_ENO : Bj— Execution status
Check target data—D : i_Check_Data FB_OK : B— Completed without error
Specified bit position —|W : i_Check_Bit_No FB_ERROR : B— Error flag

ERROR_ID : Wi— Error code

o_Result_Data : B—— Check result

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 110*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

Function description | 1) By turning ON FB_EN (Execution command), the status of the specified bit position of
the target data is output to the check result.

2) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR _ID (Error code).

Refer to the error code explanation section for details.

Compiling method Macro type
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Description

Restrictions and | 1) The FB does not include error recovery processing. Program the error recovery
precautions processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.
FB operation type Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals
[When operation completes without error]

FB_EN(Execution command)

FB_ENO(Execution status)

o_Result Data
(Check result)

‘ ON/OFF status |¥

FB_OK
(Completed without error)

FB_ERROR(Error flag)

FB_EN(Execution command)

FB_ENO(Execution status)

ERROR ID(Error code) 0

[When an error occurs]

o_Result Data
(Check result) \

FB_OK

(Completed without error) \

FB_ERROR(Error flag)

ERROR_ID(Error code) 0 10(Decimal) 0

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description
10 i_Check_Bit_No (Specified bit position) is not valid. Set the data within the range of 0 to 31,
and turn OFF FB_EN and then ON again.
Labels
M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Check target data | i_Check_Data D -2147483648~2147483647 | Set the device number of the
data to be checked.
Specified bit | i_Check_Bit No | W 0~31 Set the bit position.
position
M Output labels
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Name Label name Data Initial Description

type value
Execution status FB_ENO B OFF ON: Execution command is ON.

OFF: Execution command is OFF.

Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID w 0 FB error code output.
Check result 0_Result_Data B 0 Return the status of the specified bit position.

Processing description

Same as “DTEST instruction”.

Version Upgrade History

Version

Date

Description

1.00A

2011/03/22

First edition

\[o]{]

This chapter includes information related to the M+CPU-Data_DCheckBitStatus function block.

It does not include information on restrictions of use such as combination with modules or programmable controller

CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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15. M+CPU-Data_SeachSameMaxMinData (Data search)
FB Name
M+CPU-Data_SeachSameMaxMinData

Function Overview

ltem Description
Function overview Searches for the identical data and maximum and minimum values in consecutive data
area (16-bit data).
Symbol M+CPU-Data_SeachSameMaxMinData
Execution command B : FB_EN FB_ENO : B Execution status
Start deV|.ce No. 01:—W :i_Input_Data FB_.OK: B Completed without error
input data
Search target data W : i_Search_Data FB_ERROR : B Error flag
No. of searches W : i_Num_Search ERROR.ID : W Error code

o_Num_Same_Data : W] No. of identical data

o_Ps_First_Same : W] First location of identical data (0~)

o_Ps_Last_Same : Wj Last location of identical data (0~)

o_Ps_Last_Min : Wy Last location of minimum value (0~)

o_Ps_Last_Max : Wi Last location of maximum value (0~)

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 232*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

—

3

i

MELSOFT
Library

73/109

Data Operation FB Library Reference Manual
FBM-M047-A



ltem Description

Function description | 1) By turning ON FB_EN (Execution command), the following items are searched from the
input data:
-No. of the data identical to the target data
-The location that was found first
-The location that was found last
-The location of the minimum value that was found last
-The location of the maximum value that was found last
Then, the results are output.
2) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR_ID (Error code).

Refer to the error code explanation section for details.

Compiling method Macro type

Restrictions and | 1) The FB does not include error recovery processing. Program the error recovery

precautions processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)
automatic-assign setting” appears when a program is compiled, adjust the automatically
assigned device setting.

FB operation type Pulsed execution (1 scan execution type)

Application example | Refer to Appendix - Application examples.

Timing chart eOperation of 1/O signals

[When operation completes without error] [When an error occurs]

FB_EN(Execution command) §—
N
X

FB_EN(Execution command)

FB_ENO(Execution status)

FB_ENO(Execution status)
FB_OK

(Completed without error)

FB_OK
(Completed without error)

7T

FB_ERRORC(Error flag)

FB_ERROR(Error flag)

ERROR_ID(Error code) 0 ERROR ID(Error code) 0 10(Decimal)

Relevant manual MELSEC-Q/L Programming Manual (Common Instructions)
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Error codes

M Error code list

Error code

Description

10

i_Num_Search (No. of searches) is not valid. Set the data within the range of 1 to 256, and

turn OFF FB_EN and then ON again.

M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Input_Data w Valid device range Set the start device number of
input data the data for which to perform a
search for the identical data,
minimum and maximum
values. Use devices for
i_Num_Search.
Search target data | i_Search_Data w -32768~32767 Set the data to search for the
identical data in the input data.
No. of searches i_Num_Search w 1~256 Set the number of data points
of the input data for which to
perform a search.
H Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID w 0 FB error code output.
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Name Label name Data Initial Description

type value
No. of identical | o Num_Same_|W 0 Return the number of the identical data.
data Data
Identical data first | o_Ps_First_Sam | W 0 Return the first location of the identical data. (0~)
location e
Identical data last | o_Ps _Last Sam | W 0 Return the last location of the identical data. (0~)
location e
Minimum value | o_Ps_Last_ Min | W 0 Return the last location of the minimum value. (0~)
last location
Maximum  value | o_Ps_Last Max | W 0 Return the last location of the maximum value. (0~)
last location

Processing description

This FB checks the input data for the number of searches. After which, it searches for the number of the identical data,
the location of the identical data, and the location of the minimum and maximum values.
The following example shows the output from the function block when the data is set to 10 words from D10.
The setting is made so that the output result is stored in D20 onwards.
The target data is 100 (D8).
Input data (i_Input_Data)

Location Contents (example) | Target data

D10 0 100 100

D11 1 111 (D8)

D12 2 100

D13 3 98

D14 4 123

D15 5 66

D16 6 100

D17 7 95

D18 8 210

D19 9 88
Output label Device Result data
No. of identical data D20 3
Identical data first location D21 0
Identical data last location D22 6
Minimum value last location D23 5
Maximum value last location D24 8
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Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

This chapter includes information related to the M+CPU-Data_SeachSameMaxMinData function block.

It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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16. M+CPU-Data_DSeachSameMaxMinData (32-bit data search)
FB Name
M+CPU-Data_DSeachSameMaxMinData

Function Overview

Item Description

Function overview Searches for the identical data and maximum and minimum values from the consecutive
data area (32-bit data).

SymbOI M+CPU-Data_DSeachSameMaxMinData
Execution command B : FB_EN FB_ENO : B;j Execution status
Start device No. of
a eV|.ce 0. D : i_lnput_Data FB_OK : B Completed without error
input data —
Search target data D : i_Search_Data FB_ERROR : Error flag
No. of searches W : i_Num_Search ERROR.D : Error code

B
w

o_Num_Same_Data : Wj No. of identical data
w

o_Ps_First_Same : First location of identical data (0~)

o_Ps_Last_ Same : Wj Last location of identical data (0~)

o_Ps_Last_Min : W] Last location of minimum value (0~)

o_Ps_Last_Max : Wj Last location of maximum value (0~)

Applicable hardware | Hardware details

and software _ High performance model
Q series

Universal model

L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming Ladder

language

Number of steps For high performance model CPU: 247*

(maximum value) *The value is the number of steps in the label program, and is therefore stated as a

reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).
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Description

Function description

1) By turning ON FB_EN (Execution command), the following items are searched from the

input data:

-No. of data identical to the target data

-The location that was found first

-The location that was found last

-The location of the minimum value that was found last

-The location of the maximum value that was found last

Then, the results are output.

2) When the input value is invalid, the FB_ERROR output turns ON, processing is
interrupted, and the error code is stored in ERROR_ID (Error code).

Refer to the error code explanation section for details.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery

processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

3) If a message stating “Insufficient word device points in device/label (VAR)

automatic-assign setting” appears when a program is compiled, adjust the automatically

assigned device setting.

4) This FB uses index register Z9. Please do not use this index register in an interrupt

program.

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals

[When operation completes without error]

FB_EN(Execution command)

FB_ENO(Execution status)

FB_OK
(Completed without error)

FB_ERRORC(Error flag)

ERRORID(Error code) 0

[When an error occurs]

FB_EN(Execution command)t

FB_ENO(Execution status) |

FB_OK
(Completed without error)

FB_ERROR(Error flag)

ERROR ID(Error code)

il

0 10(Decimal)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)
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Error codes

M Error code list

Error code

Description

10

i_Num_Search (No. of searches) is not valid. Set the data within the range of 1 to 128, and
turn OFF FB_EN and then ON again.

M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Start device No. of | i_Input_Data D Valid device range Set the start device number of
input data the data for which to perform a
search for the identical data,
minimum and maximum
values. Use devices for
(i_Num_Search x 2).
Search target data | i_Search_Data D -2147483648~2147483647 | Set the data to search for the
identical data in the input data.
No. of searches i_Num_Search w 1~128 Set the number of data points
of the input data for which to
perform a search.
H Output labels
Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID w 0 FB error code output.
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Name Label name Data Initial Description

type value
No. of identical | o Num_Same_|W 0 Return the number of the identical data.
data Data
Identical data first | o_Ps_First_Sam | W 0 Return the first location of the identical data. (0~)
location e
Identical data last | o_Ps _Last Sam | W 0 Return the last location of the identical data. (0~)
location e
Minimum value | o_Ps_Last_ Min | W 0 Return the last location of the minimum value. (0~)
last location
Maximum  value | o_Ps_Last Max | W 0 Return the last location of the maximum value. (0~)
last location

Processing description

This FB checks the input data for the number of searches. After which, it searches for the number of the identical data,
the location of the identical data, and the location of the minimum and maximum values.

The following example shows the output from the function block when the data is set to 20 words in double word from
D10.

The setting is made so that the output result is stored in D30 onwards.

The target data is 100 (double word, D8 and D9).

Input data (i_Input_Data)

Location Contents (example) | Target data

D10 0 100 100
D12 1 111 (D8,D9)
D14 2 100

D16 3 98

D18 4 123

D20 5 66

D22 6 100

D24 7 95

D26 8 210

D28 9 88

81/109
Data Operation FB Library Reference Manual
FBM-M047-A

MELSOFT
Library



Output label Device Result data
No. of identical data D30 3
Identical data first location D31 0
Identical data last location D32 6
Minimum value last location D33 5
Maximum value last location D34 8

Version Upgrade History

Version

Date

Description

1.00A

2011/03/22

First edition

This chapter includes information related to the M+CPU-Data_DSeachSameMaxMinData function block.

It does not include information on restrictions of use such as combination with modules or programmable controller

CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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17. M+CPU-Data_CalculateSquareRoot (Binary data square root calculation)

FB Name

M+CPU-Data_CalculateSquareRoot

Function Overview

ltem

Description

Function overview

Calculates the square root of the input binary data (16-bit data).

Symbol

M+CPU-Data_Calculate SquareRoot

Execution command B : FB_EN FB_ENO : Bf Execution status
Input data W : i_Input_Data FB_OK : B; Completed without error
FB_ERROR : B; Error flag
ERRORL.ID : Wj Error code

o_Output_Data : Wi Conversion data

Applicable hardware

and software

Hardware details

) High performance model
Q series
Universal model
L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming

language

Ladder

Number of steps

(maximum value)

For high performance model CPU: 113*
*The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

Function description

By turning ON FB_EN (Execution command), the square root of input data is calculated

and the result is stored in the conversion data.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery

processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

MELSOFT
Library
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ltem

Description

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

FB_EN(Execution command)

FB_ENO(Execution status)

0_Output_Data
(Conversion data)

FB_OK
(Completed without error)

eOperation of 1/O signals

[When operation completes without error]

N

t FB_ENO(Execution status)

No refreshing >< Refreshmg>< No refreshing

\ ﬁi FB_ERROR(Error flag)

[When an error occurs]

FB_EN(Execution command),

FB.OK

(Completed without error)

A

ERROR ID(Error code)

0 10(Decimal)

X

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description
10 i_Input_Data (Input data) is not valid. Set the data within the range of 1 to 32767, and turn
OFF FB_EN and then ON again.
Labels
M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Input data i_Input_Data W 1~32767 Set the device number of the
data to be calculated.
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M Output labels

Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID w 0 FB error code output.
Conversion data o Output Data | W 0 Store the square root of the input data.
Return the integer value after dropping the number
of decimal places.
Return 0 if the input data is less than 1.

Processing description

1) Converts the input data (binary data) into floating decimal point data.

2) Executes “SQR instruction”.

3) Converts the operation result from the floating decimal point data into binary data, and stores it in the conversion
data.

Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

\[o]{]

This chapter includes information related to the M+CPU-Data_CalculateSquareRoot function block.
It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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18. M+CPU-Data_DCalculateSquareRoot (32-bit binary data square root calculation)

FB Name

M+CPU-Data_DCalculateSquareRoot

Function Overview

ltem

Description

Function overview

Calculates the square root of the input binary data (32-bit data).

Symbol

M+CPU-Data_DCalculateSquareRoot

Execution command B : FB_EN FB_ENO : Bj Execution status
Input data D :i_Input_Data FB_OK : Bj Completed without error
FB_ERROR : Bj Error flag
ERRORL.ID : Wj Error code

o_Output_Data : Df Conversion data

Applicable hardware

and software

Hardware details

) High performance model
Q series
Universal model
L series LCPU

*Not applicable for QCPU (A mode)

Compatible software: GX Works 2 Version 1.31H or later

Programming

language

Ladder

Number of steps

(maximum value)

For high performance model CPU: 118*
*The value is the number of steps in the label program, and is therefore stated as a
reference value. For details, refer to the GX Works2 Version1 Operation Manual (Simple

Project).

Function description

By turning ON FB_EN (Execution command), the square root of the input data is calculated
and the result is stored in the conversion data.

Compiling method

Macro type

Restrictions and

precautions

1) The FB does not include error recovery processing. Program the error recovery

processing separately in accordance with the required system operation.

2) The FB cannot be used in an interrupt program.

MELSOFT
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ltem

Description

FB operation type

Pulsed execution (1 scan execution type)

Application example

Refer to Appendix - Application examples.

Timing chart

eOperation of 1/O signals
[When operation completes without error]

[When an error occurs]

FB_EN(Execution command)

FB_ENO(Execution status)

0_Output_Data
(Conversion data)

FB_OK
(Completed without error)

FB_EN(Execution command)

N

t FB_ENO(Execution status)

FB_OK

No refreshing >< Refreshing>< No refreshing (Completed without error)

Saf oSy

FB_ERROR(Error flag)

ERROR_ID(Error code)

10(Decimal)

Relevant manual

MELSEC-Q/L Programming Manual (Common Instructions)

Error codes

M Error code list

Error code Description
10 i_Input_Data (Input data) is not valid. Set the data within the range of 1 to 2147483647, and
turn OFF FB_EN and then ON again.
Labels
M Input labels
Name Label name Data Setting range Description
type
Execution FB_EN B ON, OFF ON: The FB is activated.
command OFF: The FB is not activated.
Input data i_Input_Data D 1~2147483647 Set the device number of the
data to be calculated.
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M Output labels

Name Label name Data Initial Description
type value
Execution status FB_ENO B OFF ON: Execution command is ON.
OFF: Execution command is OFF.
Completed without | FB_OK B OFF When ON, it indicates that the processing is
error completed.
Error flag FB_ERROR B OFF When ON, it indicates that an error has occurred.
Error code ERROR_ID w 0 FB error code output.
Conversion data o_Output_Data D 0 Store the square root of the input data.
Return the integer value after dropping the number
of decimal places.
Return 0 if the input data is less than 1.

Processing description

1) Converts the input data (binary data) into floating decimal point data.
2) Executes “SQR instruction”.
3) Converts the operation result from the floating decimal point data into binary data, and stores it in the conversion

data.

Version Upgrade History

Version Date Description
1.00A 2011/03/22 First edition

\[o]{]

This chapter includes information related to the M+CPU-Data_DCalculateSquareRoot function block.
It does not include information on restrictions of use such as combination with modules or programmable controller
CPUs.

Before using any Mitsubishi products, please read all the relevant manuals.
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Appendix 1 — Application Examples

Application examples of data operation FB

System configuration

Power supply Mco:zljle Qx40 Qv41

module (X10~X1F)| (Y20~Y3F)

MELSOFT
Library
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List of devices

External input {commandsy

FE function name

Application

FE function name

Check code calculation

Application (ON details)
Check code calculation request

Check code calculatian Conversion made MO
¥11 |CRC-16 calculation Conwversion made il Check code calculation FE ready
12 |Digit copy Withfiwithout BIN—BCD conversion W2 Check code calculation processing
¥13  |Data sort Sort order M3 [CRC-18 calculation CRC-16 calculation request
A14  |32-hit data sort Sort arder ) CRC-1E calculation FB ready
¥15 |Data sort 2 Sort order tls] CRC-16 calculation processing completed
X168  |32-bit data sort 2 Sort order ME  [Digit copy Digit copy request
W7 Digit copy FE read
External output (checks =] Cligit copy processing completed
wiCe FE function name Application s =) M3 [32-bit upperfower byte conversion  |32-bit upperflower byte conversion request
Y20 |Check code calculation Check caode calculation FB errar M0 32-hit upperflower byte conversion FEB ready
¥21 |CRC-16 calculation CRC-16 calculation FB error M1 32-hit upper/lower byte conversion
processing completed
22 |Digit copy Digit copy FB error M12  |Bit right shift Bit right shift request
23 |Bit right shift Eit right shift FB errar M13 Bit right shift FB ready
w24 |Bit left shift Bit left shift FB error 14 Bit right shift processing completed
w25 |[Word right shift Word right shift FB error 15 [Bit left shift Bit left shift request
Y26 [Word left shift Word left shift FE error M16 Eit left shift FE read
27 |Data sort Data sort FB error 17 Bit left shift processing completed
28 [32-hit data sort 32-bit data sort FEB error 18 [Word right shift Ward right shift request
28 |Data sort 2 Data sort 2 FB errar 14 Ward right shift FB ready
Y2A |32-hit data sort 2 32-bit data sort 2 FB error 20 \MWiard right shift processing completed
W28 | 16-hbit ONAOFF check 16-bit ON/OFF check FB error M21  [Word left shift VWard left shift request
W20 Check result 22 Vaord left shift FE ready
w20 |32-hit ONAOFF check 32-bit ON/OFF check FE errar M23 VWard left shift processing completed
Y2E Check result W24 |Dats sort Data sort request
¥2F  |Data search Data search FB error 25 Data sort FB ready
a0 |32-bit data search 32-bit data search FB error 26 Data sort processing completed
31 |Binary data square root calculation |Binary data sguare root calculation error M27  |32-bit data sort 32-hit data sort request
Y32 [32-bit binary data sguare root Binary data sguare root errar 28 32-hit data sort FB ready
calculation
24 32-hit data sort processing completed
Data register M30  [Datas sort 2 Data sort 2 request
[ 31 Data sort 2 FE read
D0 |Check code calculation Operation data start device M3z Data sort 2 processing completed
D2 Check code calculation FB error code M33  [32-bit data sort 2 32-hit data sort 2 request
D3 Addition [Sum) data 34 32-hit data sort 2 FB request
D4 Haorizantal parity data M35 32-hit data sort 2 processing completed
D10 [CRC-16 calculation CRC-16 calculation FB error code M36  [16-bit OMNIOFF check 16-hit ONFOFF check request
D11 CRC data M37 16-hit ONFOFF check FEB request
04000 Start device Na. M35 16-hit ONFOFF check processing completed
04500 Mo, of data 38 |32-bit ONIOFF check 32-hit ONFOFF check request
D20 |Digit copy Transfer source data M40 32-hit ONFOFF check FE request
D21 Start digit position to transfer Il 1 32-hit OMNFOFF check processing completed
D22 Mo of digits to transfer
D23 Transfer destination data
D24 Start digit position of transfer destination
D25 Digit copy FB error code
D28 Transfer result data
D30 |32-bit upperflower byte conversion  [32-bit upperiower byte conversion input
data
D32 Conversion data (uses 2 words)
90/109

MELSOFT
Library

Data Operation FB Library Reference Manual

FBM-MO047-A



Data register

FE function name

FB function name

Bit right shift

plication (ON details)

Application {(ON details)

MELSOFT
Library

Data stored in shift result Data search Data search reguest
D104 Start shift target data 43 Data search FEB ready
D108 Bit data length of shift target data g4 Data search processing completed
D106 Mo, of bits to right shift W45 |32-hit data search 32-hit data search request
D107 Bit right shift FE error code W46 32-hit data search FE read
0108 Start device No. of shift result data W47 32-bit data search processing completed
D110 |Bit left shift Data stored in shift result W48 |Binary data square root calculation |Binary data square root calculation request
0174 Start shift target data W49 Binary data square root calculation FB ready
D178 Bit data length aof shift target data W50 Binary data sguare roat calculation
0178 Mo, of hits to left shift M52 [32-bit binary data sguare root 32 binary data sguare root calculation
D177 Bit left shift FE errar code W53 |calculation 32 hinary data sguare root calculation FB
ready
o7a Start device Mo. of shift result data Ma4 32 binary data sguare root calculation
completed
D180 |Word right shift Data stared in shift result
0181 Start shift target data
DAE93 Word data length of shift result data
DAEG4 Mo, of waords to right shift
0B85 Wiord right shift FB error code
DESA Start device MNo. of shift result data
D700 [Woard left shift Data stared in shift result
0701 Start shift target data
01213 Wiord data length of shift result data
01214 MNo. of words ta left shift
01215 Word |eft shift FB errar code
D1216 Start device Mo, of shift result data
01220 |Data sort Start device of data table
D1412 Mo, of lines
01413 No. of columns
D1414 Sort reference caolumn Mo
01415 Diata sort FE error code
D1416 Start device Mo. of sort result
01420 |32-hit data sort Start device Mo, of data tahle
D804 Mo, of lines
01805 MNo. of columns
01808 Sort reference column Ma.
01807 Diata sort FE error code
01803 Start device No. of sort result
01810 |Data sort 2 Start device No. of data table
D21594 MNo. of lines
D2185 Mo, of columns
02148 Sort reference column MNa.
02197 Diata sort FE error code
02143 Start device No. of sort result
02200 |32-hit data sort 2 Start device Ma. of data tahle
D2584 MNo. of lines
02585 No. of columns
D2588 Sort reference column Ma.
02587 Diata sort FE error code
02588 Start device Mo. of sort result
D2600 [16-hit ONAOFF check Check target data
D2601 Specified bit position
02602 16-hit OM/CFF check FEB error code
D2610 |32-bit ONOFF check Check target data
D2612 Specified hit position
D2613 32-hit OM/OFF check FB error
D2715 |Data search Start device Mo, of input data
02971 Search target data
02972 Diata search FE error code
02973 Mo, of identical data
D2974 First position of identical data
02975 Last position of identical data
D2978 Last position of minimum value
02977 Last position of maximum value
02878 |32-bit data search Start device Mo, of input data
03234 Search target data (uses 2 words)
03236 32-hit data search FE error code
03237 Mo, of identical data
D3238 First position of identical data
03238 Last position of identical data
03240 Last position of minimum value
03241 Last position of maximum value
03242 |Binary data square root calculation {Input data
03243 Error code
03244 Conversion data
013245 |32-bit hinary data square root Input data (uses 2 words)
03247 |calculation Error code
03248 Conversion data (uses 2 words)
91/109

Data Operation FB Library Reference Manual

FBM-MO047-A



M+CPU-Data_CalculateCheckCode (Check code calculation)

MELSOFT
Library

kA0 CalculateCheckC
} } B:FBE_EM FB_EMNO:B { b1
Check co Ewecutio Emecutio Check co
de zalcu F COMmmarn h statuz de zalcu
latior 1 d lation F
equest B ready
=10
| | B:i Conw M... FE_OK:E {M2
Corveerzi Corvers Complete Check co
an mode an mode d withow de zalou
b eror lation
amplete
[DEI ]- Wi _Check_... FE_ERROR:E {20
Operatin | Start de Errar fl Check co
ndataz | wice Mo ag de calcu
tart daw lation F
[e=) B errar
[KE ]- Whi_Murn_D ata ERROR_ID:M {DE ]
Mo, of d Error co Check co
ata de de calc
FE error
code
o_Resul..w [ D3 ]
Addition Addition
data [Sum] d
ata
o_Result...w || D4 ]
Harizant Harizant
al parit al parit
wdata y data
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M+CPU-Data_CalculateCRC16 (CRC-16 calculation)
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CalculateCRCIE
I I B:FBE_EM FB_EMNO:B
CRC1E Ewecutio Emecutio
alculati F COMmmarn h statuz
an reque d
zt
=11
| | B:i_Conv_M... FE_OK:E
Corvers Corversi Complete
an mode an mode d withow
b ermar
[D4EIEIEI ]- Whi_Check_... FE_ERROR:E
Start de Start de Errar fl
wice Mo, [ vice Mo, ag
[ Dak00 ]- Wi Murn_D ata ERROR_IDM
Mo, ofd  [Mao aof d Errar co
ata ata de
o_Result.
CRC data
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M+CPU-Data_CopyDigit (Digit copy)

MELSOFT
Library

Copyliagit
I I B:FBE_EM FB_EMO:B { M7 3
Drigit tr Ewecutio Emecutio Crigit tr
ansfer 1 F COMmmarn h statuz ansfer F
equest d B ready
=12
| | B:i_BCD_Chg FE_OK:E {18 3
Witk it Witk it Complete Crigit tr
haut BIM haut BIM d withow anzfer p
IBECD co =BCD o b erar [OCEES O
FETEION Hiversian amplete
[DEEI ]- Whi_Src_Data FE_ERROR:E {22 )
Tranzfer | Transfer Errar fl Crigit tr
ZOLICE zOLMCE ag anzfer F
data data B errar
[D21 ]- Whi_Sre_To.. ERROR_ID:Mw {DEE ]
St digit Start di Error co Crigit tr
pzth of qit pozi de anzfer F
tranzfe hiar to B eror
rzounce | transber code
[D2z HwiMum_Di. o_Resut.w (D25 ]
Mo ofd  [Mo ofd Tranzfer Transfer
igits b iqits to resulk result
tranzfe tranzfe data data
r r
(D23 HwiiDestD..
Tranzfer | Transfer
desztina destina
tiot dat tior dat
a a
[Dz4 i Dest_T...
St digit Start di
pzth of qit pio
tranzfe tiat of
1 dest tranzfer
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M+CPU-Data_DSwap (32-bit upper/lower byte exchange)
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{10 3
J2-bit u
pridher b
whe exc
FB ready

{11 3
32-bit u
prdhar b
e exc
complete

{ 032
Exchange
data [2
words]

| M-

k3 DSwap
I I B:FBE_EM FB_EMO:B
32-bitu Ewecutio Exchange
prdhar b F COMmmarn data
ke exe d
request
[DED :|- D:i_lnput_... FE_0Ok:E
F2bitup | Input da Complete
1 lr by ta d witha
be enc i b erar
npt data
o Output. D
Corversi
on data
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M+CPU-Data_RShiftBit (Bit right shift)
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k12 RShiftBit
I I B:FBE_EM FB_EMO:B {1413 3
Bit righ Ewecutio Emecutio Bit righ
b ghift F COMMImarn h status b zhift
request d FB ready
[ D0 ]- Wii_Set_Data FBE_OF:B {14 }
Diata zho | Start de Complete Bit righ
red in = wice Mo d withow b zhift
hift res of data b ermar PIOCEs:
Lk ghored complete
[D'IEI4 ]- Wi Shift_... FE_ERROR:E {23 3
Start zh Start de Errar fl Bit righ
ift targ wice Mo, ag b zhift
et data of zhif FE ermror
I barget
[D'IEIE ]- Wéi_Murn_SF... ERROR_ID:MWw {D'IEI?
Bit data Bit data Errar co Bit righ
length lergth de b zhift
af targe af zhift FB erar
b data target code
[D‘IEIE ]- Wéti_Mum_Sh... o_Shift_.hwf {D‘IEIE ]
Mo ofb  [Mooofb Start de Start de
itz taor itz bar wice Mo, vice Mo,
ight zhi ight zhi af zhif of ressu
ft ft b result It data
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M+CPU-Data_LShiftBit (Bit left shift)
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k15 LShiftBit
I I B:FBE_EM FB_EMNO:B {M1E 3
Bit left Ewecutio Emecutio Bit left
ghift 1 F COMmmarn h statuz zhift F
equest d B ready
[D‘HEI ]-W:i_Set_Data FBE_OF:B {M17 }
Diata zho | Start de Complete Bit left
red in = wice Mo d withow zhift p
hift res of data b ermar [OCEEE
Lk ghored omplete
[D'I?4 ]- Wi Shift_... FE_ERROR:E {124 3
Start zh Start de Errar fl Bit left
ift targ wice Mo, ag zhift F
et data af zhif B errar
I barget
[D'I?E ]- W_Mum_5F ... ERROR_IDM {D'I?? ]
Bit data Bit data Errar co Bit left
length lergth de zhift F
af targe af zhift B errar
b data target code
[D‘I?E ]- Wi_Mum_Sh... a_Shift_.w {D‘I?E ]
Mo ofb [Mo ofb Start de Start de
itz bl itz bl wice Mo, vice Mo,
eft zhif eft zhif of hif of resu
b b b rezult It data
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M+CPU-Data_RShiftWord (Word right shift)
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k418 RS hiftwford
I I B:FBE_EM FB_EMO:B {1415 3
Whord rig Ewecutio Emecutio Whord rig
bt zhift F COMMImarn h status hit zhit
request d FB read
Y
[ D1an ]- Wii_Set_Data FBE_OF:B {Mz0 }
Diata zho | Start de Complete Word rig
red in = wice Mo d withow hit zhift
hift res of data b ermar complet
Lt ghored ]
[D'IE1 ]- Wi Shift_... FE_ERROR:E {128 3
Start zh Start de Errar fl Whord rig
ift targ wice Mo, ag hit zhift
et data of zhif FE erro
I barget r
[DEEIS ]- Wéi_Murn_SF... ERROR_ID:MWw {DEEIE ]
“Wwhord dat | wiard dat Errar co wfiord rig
alength | alength de hit zhift
af targ af zhif FB erma
et data b target 1 code
[DEEM ]- Wéti_Mum_Sh... o_Shift_.hwf {DEEIE ]
Mo of w (Moo of w Start de Start de
ords to ords to wice Mo, vice Mo,
right zh right zh af zhif of ressu
itk ift b result It data
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M+CPU-Data_LShiftWord (Word left shift)
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el LS hiffwford
I I B:FBE_EM FB_EMNO:B {22 3
Wwhord lef Ewecutio Emecutio Whord lef
b zhift F COMmmarn h statuz b zhift
request d FB ready
[ DFao ]- Wii_Set_Data FBE_OF:B {M23 }
Diata zho | Start de Complete Whord lef
red in = wice Mo d withow b zhift
hift res of data b ermar PIOCEs:
Lk ghored complete
[D?Eﬂ ]- Wi Shift_... FE_ERROR:E {126 3
Start zh Start de Errar fl Whord lef
ift targ wice Mo, ag b zhift
et data af zhif FB error
I barget
[D1213 ]- W_Mum_5F ... ERROR_IDM {D'IE'IE ]
“Wwhord dat | wiard dat Errar co Wwhiord lef
alength | alength de b zhift
af targ af zhif FB erar
et data b target code
[D1214 ]- Wi_Mum_Sh... a_Shift_.w {D'IE‘IE‘- ]
Mo, of w [Mo. of w Start de Start de
ards ta ardz ta wice Mo, vice Mo,
left zhi left zhi of hif of resu
ft ft b rezult It data
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M+CPU-Data_SortArrayData (Data sort)
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k24 SortdrapD ata
} } B:FBE_EM FB_EMNO:B {125 }
Data zor Ewecutio Emecutio [rata zor
b reques F COMmmarn h statuz tFEB rea
i d dy
[ D1z220 ]- Wi _Table .. FBE_OF:B { 26 3
Start de | Start de Complete [rata zor
wice of wice Mo d withow b proces
data tah of data b eror Fing com
le tahle plete
[D'HHE ]- W Murn_Li.. FE_ERROR:E {7 )
Ma. af | Ma. af | Errar fl Drata zor
3= ines ag tFB e
ar
[D'I413 ]- Wii_Mum_Ca... ERROR_ID:M {D'Id'IE ]
Mo,oof e [Mo ofc Error co Drata zor
alurmns alurnng de LFE er
of code
=13
| | Bii Sor T.. o_Resul..w [ D1416 ]
Sart ord Sort ord Start de Start de
er er vice Mo, wice Mo,
af zart af zort
resulk result
[DMM ]- Wi _Sort_C...
Sart ref Sart ref
BIENCE C | Erence o
alurmn Mo | alumn Mo
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M+CPU-Data_DSortArrayData (32-bit data sort)
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k27 DS orkdrrayData
} } B:FBE_EM FB_EMNO:B { 28 }
32-bit d Ewecutio Emecutio 32-bit d
ata zart 1 COMMar n ztatus ata zart
requeszt d FE read
¥
[ D1420 ]- [:i_Table_... FBE_OF:B {29
Start de | Start de Complete 32-hit d
wice Mo, [ wice Mo d withow ata zart
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M+CPU-Data_SortArrayData2 (Data sort 2)
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M+CPU-Data_DSortArrayData2 (32-bit data sort 2)
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M+CPU-Data_CheckBitStatus (16-bit ON/OFF check)
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M+CPU-Data_DCheckBitStatus (32-bit ON/OFF check)

MELSOFT
Library

k39 DCheckBitStatuz
I I B:FBE_EM FB_EMO:B { 1440 3
J2-bit0 Executio Executio J2-kit 0
MAOFF zh F COMMImarn h status MAOFF h
eck redqu d eck FBr
ezt eady
[DEE‘J 1 ]- [:i_Check_... FBE_OF:B { M4 }
Check ta |Check ta Complete A2-bit O
rget dat rget dat d withow HAOFF ch
a a b error eck comp
lete
[D2Ei12 ]- Whi_Check,_... FE_ERROR:E {120 3
Specifie | Specifie Errar fl F2-kit O
d bit po d bit po ag MAOFF ch
gition gition eck ermo
r
ERROR_ID:MWw {DEE'IE ]
Errar co 32kt 0
de MAOFF ch
eck FB &
mror
o_Result B {W2E 3
Judament Check re
rezult ault
105/109

Data Operation FB Library Reference Manual

FBM-MO047-A



M+CPU-Data_SeachSameMaxMinData (Data search)

k42
|

[
Data zea

rch requ
==

[ 02715 ]-
Start de
wice Mo
of inpu

L data

[D2E|T-"'I ]-
Searcht
arget da
ta

MELSOFT
Library

[D29?E ]—
Start de
vice Mo,
of inpu

b data

B:FE_EM
E wecutio
N COmmar

d

W lnput_
Start de

wice Mo

of inpu

L data

Wi Search...

Searcht
arget da
ta

Wi_Mum_Se. .

Mo, of =
earches

SeachS amebd a=kin
FBE_EMO:B
E wecutio
n status

FB_OK.:B
Complete
d withiow
b errar

FE_ERROR:E
Error fl
ag

ERROR_ID: W
Error co
de

o_Mum_Sa..w
Mo, of i
dentical
data

o_Ps Fir..w
Identica
| data f
irzt loc
ation

o Pz Las.
Identica
I data |
azt loca
[ifaly]

o Pz Lasz. W
kA irirnurm
value la
zt locat
ion

o Pz Laz..bw
b &=irnum
walue la
st locat
ion

106/109

k43 K
Data zea
rch FE «
eady
{ ha4 ¥
Data sea
rch proc
255ing ©
omplete
{2F a
Data zea
ich FB &
frar
-[D29?2 ]
Data zea
ich FB &
rror cod
)
-[D2E|?3 ]
Mo, of i
dentical
data
-[D2E|F"4 ]
Identica
| data f
irzt loc
ation
-[D2E!F"5 ]
ldentica
I data |
azt loca
[ifaly]
-[D29F"E ]
kA irirnurm
value la
zt locat
ion
-[D2E|F"F" ]
b &=irnum
walue la
st locat
ion

Data Operation FB Library Reference Manual

FBM-MO047-A



M+CPU-Data_DSeachSameMaxMinData (32-bit data search)
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M+CPU-Data_CalculateSquareRoot (Binary data square root calculation)
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M+CPU-Data_DCalculateSquareRoot (32-bit binary data square root calculation)
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