8. Basic Function/Function Block Library

8.2 Application Function Library

This chapter describes application function library (MASTER-K and others).
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8. Basic Function/Function Block Library

ARY ASC TO BCD
Converts ASCII array into BCD array Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application| @ (e (e |e |e |o | @

Function Description
Input
ARY_ASC_T EN: executes the function in case of 1
0_BCD IN1: ASCII Array input
BOOL — EN ENO —BOOL Output
WORD_ARY — IN1 OUT = BOOL ENO: without an error, it will be 1
BYTE_ARY = IN2 OUT: Dummy output

In/Out
IN2: BCD Array output

B Function
It converts a word array input (ASCII data) to a byte array output (BCD data).

B15 B12Bl1ll1 B8 B7 B4 B3 BO B7 B4 B3 BO
IN1[O] 1] 1 IN2[0]
N[ 3 | 8 | 3] 9 N2[1[ 8 | o9
INI[n] [ 3 3 3 4 IN2[n] | 3 4

H Error
0 Ifthe number of each input array is different, there’s no change in IN2 data, and _ERR and _LER flags are set.
O If the elements of IN1 array are not between 0 and 9 (hexadecimal), its responding elements of IN2 array are
16#00 (while other elements of IN1 are normally converted), and ERR and _LER flags are set.

B Program example

LD

ARY_ASC_T)
M0 0_BCD
e ENG-

P ASC_ARY q INT - OUTR= DUMMY

b BCD_ARY

-~

N2

(2) If the transition condition (%MO) is on, ARY_ASC_TO_BCD function is executed.
(2) If the input ASC_ARY data is:

ASC_ARYI[0] 3031H
ASC_ARY[1] 3839H
ASC_ARY|[2] 3334H
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8. Basic Function/Function Block Library

In/Out BCD_ARY data is as follows:

BYTE_ARY]0] 01H
BYTE_ARY[1] 89H
BYTE_ARY[2] 34H
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8. Basic Function/Function Block Library

ARY ASC_TO BYTE

BYTE_ARY = IN2

In/Out

IN2: BYTE Array Output

ENO: without an error, it will be 1
OUT: Dummy Output

Converts ASCII array into BYTE array Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @

Function Description
Input

ARY_ASC_T EN: executes the function in case of 1

0_BYTE IN1: ASCII Array input
BOOL — EN ENO +—BOOL
Output
WORD_ARY —| IN1 ouT - BooL g

B Function

It converts a word array input (ASCII data) to a byte array output (hexadecimal).

B15 B12B11 B8 B7

B4 B3

14 A

IN2[0]

IN1[O]
IN1[1] 6
IN1[n] 3 2 3 9

W Error

> IN2[1]

IN2[n]

B7

B4 B3

BO

0 If the number of each input array is different, there’s no change in IN2 data, and _ERR and _LER flags are set.
O If the elements of IN1 array are not between 0 and F (hexadecimal), its responding elements of IN2 array are 0
(while other elements of IN1 are normally converted), and ERR and _LER flags are set.

B Program example

F BYTE_ARY { /42

LD
ARY_ASC_Ty
S0 0_BYTE
N ENO
P ASC_ARY q INT - OUTR= DUMMY

(2) If the transition condition is (%MO0) is on, ARY_ASC_TO_BYTE function is executed.
(2) If Input ASC_ARY is as below:

ASC_ARY[0] 3441H
ASC_ARY[1] 3346H
ASC_ARY[2] 3239H
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8. Basic Function/Function Block Library

In/Out BYTE_ARY data is as follows:

BYTE_ARY]0] 4AH
BYTE_ARY[1] 3FH
BYTE_ARY[2] 29H
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8. Basic Function/Function Block Library

ARY AVE ***
Finds an average of an array Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
EN: executes the function in case of 1
BOOL ARY_AVE BOOL IN: data array for average
ANY NUM. ARY — EN ENO (= INDX: starting point to average in an array
— = - IN OUT 1= ANY_NUM LEN: number of array elements for average
INT = INDX
INT =1 LEN Output
ENO: without an error, it will be 1
OUT: average of an array
® Function

0 ARY_AVE_**function finds an average for a specified length of an array .
0 Input and output array is the same type.

0 IfLEN is a minus value, it finds an average between INDX (Array index) and ‘INDX — [LEN]J.
0 Its output is rounded off.

Function Output type Description
ARY AVE SINT SINT Finds an average for SINT value (decimal is rounded off)
ARY AVE INT INT Finds an average for INT value (decimal is rounded off)
ARY AVE DINT DINT Finds an average for DINT value (decimal is rounded off)
ARY AVE LINT LINT Finds an average for LINT value (decimal is rounded off)
ARY AVE USINT USINT Finds an average for USINT value (decimal is rounded off)
ARY AVE UINT UINT Finds an average for UINT value (decimal is rounded off)
ARY AVE UDINT UDINT Finds an average for UDINT value (decimal is rounded off)
ARY_AVE ULINT ULINT Finds an average for ULINT value (decimal is rounded off)
ARY_AVE_REAL REAL REAL.
ARY_AVE_LREAL LREAL LREAL.

H Error

0 Ifitis designated beyond the array range, ERR and _LER flags are set.
0 Ifan error occurs, the output is 0.

O An error occurs when:
INDX < 0 or INDX > max. number of IN

INDX + LEN > max. number of IN
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8. Basic Function/Function Block Library

B Program example

LD
ARY_AVE_ |
%11.1.6 WT
—] N ENC=
F O IM_ARY 1IN OUTP= RESULT
3 IND
B LEN
{“ 11245
1 23454
I g764
5 psez |}
IN_ARY |,
— 12764
9563 +18764 + 7765 + 29215 + 21004 +10048 _ B
{0-INT < )| 77es - =16044.83 =16045
array
| 20215
7| 21004
| 10048 ||
| °| ts081

(2) If input transition condition (%I1.1.6) is on, ARY_AVE_INT function is executed.
(2) If an array is as the above, it finds an average between INDX 3 and 9.
(3) The output value is rounded off.
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8. Basic Function/Function Block Library

ARY BCD TO ASC

In/Out

IN2: ASCII array output

Converts BCD array into ASCII array Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
ARY_BCD_T EN: executes the function in case of 1
0_ASC IN1: BCD array input
BOOL — EN ENO — BOOL Output
BYTE_ARY — IN1 OUT [~ BOOL ENO: without an error, it will be 1
WORD_ARY = IN2 OUT: dummy output

B Function

It converts a byte array input (BCD) to a word array (ASCI!).

B7 B4 B3 BO
IN1[O]
IN1[1] 9
N1l [ 4 | 5

H Error

—>

IN2[0]

IN2[1]

IN2[n]

B15 B12B11 B8 B7

B4 B3

0 Ifthe number of each input array is different, there's no change in IN2 data, and ERR and _LER flags are set.
0 Ifthe elements of IN1 array are not between 0 and 9 (hexadecimal), its responding elements of IN2 array are
16#3030 ("00") (while other elements of IN1 are normally converted), and _ERR and _LER flags are set.

B Program example

LD

M0

F BCD_ARY

F ASC_ARY

e EN

ARY_BCD_T)
0_ASC

INT  OUT= DUMMY

N2

(2) If the transition condition (%MO) is on, ARY_BCD_TO_ASC function is executed.
(2) If the input BCD_ARY is as below:

BYTE_ARY|0] 01H
BYTE_ARY[1] 89H
BYTE_ARY[2] 45H
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8. Basic Function/Function Block Library

The Infout ASC_ARY is as follows:

ASC_ARYI[0] 3031H
ASC_ARY[1] 3839H
ASC_ARY/[2] 3435H
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8. Basic Function/Function Block Library

ARY BYTE_TO ASC

WORD_ARY —] IN2

In/Out

OUT: Dummy output

IN2: ASCII Array Output

Converts BYTE array into ASCII array Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |o | @
Function Description
Input
EN: executes the function in case of 1
ARY_BYTE_ IN1: BYTE array input
TO_ASC
BOOL — EN ENO |~ BOOL Output o
BYTE ARY — IN1 OUT + BOOL ENO: without an error, it will be 1

B Function

It converts a byte array input (HEX) to a word array (ASCII).

B7 B4 B3 BO
IN1[O] A
IN1[1] =
IN1[n] 9

W Error

—>

B15 B12B1l1 B8 B7

B4 B3

BO

IN2[0] 1
IN2[1] 6
IN2[n] 3 2 3 9

If the number of each input array is different, there's no change in IN2 data, and _ERR and _LER flags are

set.

B Program example

LD

M0

FBYTE_ARYq INT

F ASC_ARY /M2

ARY_BYTE
TO_ASC
EN  EN

CUTP= DUMMY

(2) If the transition condition (%MO) is on, ARY_BYTE_TO_ASC function is executed.
(2) If the input BYTE_ARY is as below:

BYTE_ARY]0] 4AH
BYTE_ARY[1] 3FH
BYTE_ARY|[2] 29H
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8. Basic Function/Function Block Library

The output ASC_ARY is as follows:

ASC_ARYI[0] 3441H
ASC_ARY[1] 3346H
ASC_ARY/[2] 3239H
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8. Basic Function/Function Block Library

ARY CMP_***

Array comparison

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application| @ (e (e |e |e |e | @

Function Description
Input
EN: executes the function in case of 1
ARY_CMP IN1: first array to compare
BOOL — EN ENO |- BOOL IN1_INDX : starting point in 1% array for comparison
ANY_ARY — IN1 OUT = BOOL IN2: second array to compare
INT =] IN1_INDX IN2_INDX : starting point in 2" array for comparison
ANY_ARY — IN2 LEN: number of elements to compare
INT — IN2_INDX
INT — LEN Output
ENO: without an error, it will be 1
OUT: if two arrays are equal, it will be 1
® Function

0 It compare two arrays whether they have the same value.

0 IfLEN is minus, it compare two arrays between IN*_|

INDX (Array INDX) and “Array INDX — |LENJ".

. Input array -

Function type Description
ARY _CMP_BOOL BOOL Compares two BOOL Arrays.
ARY CMP_BYTE BYTE Compares two BYTE Arrays.
ARY _CMP_WORD WORD Compares two WORD Arrays.
ARY _CMP_DWORD DWORD Compares two DWORD Arrays.
ARY CMP_LWORD LWORD Compares two LWORD Arrays.
ARY CMP_SINT SINT Compares two SINT Arrays.
ARY CMP_INT INT Compares two INT Arrays.
ARY _CMP_DINT DINT Compares two DINT Arrays.
ARY CMP_LINT LINT Compares two LINT Arrays.
ARY_ CMP_USINT USINT Compares two USINT Arrays.
ARY CMP_UINT UINT Compares two UINT Arrays.
ARY _CMP_UDINT UDINT Compares two UDINT Arrays.
ARY CMP_ULINT ULINT Compares two ULINT Arrays.
ARY CMP_REAL REAL Compares two REAL Arrays.
ARY CMP_LREAL LREAL Compares two LREAL Arrays.
ARY CMP_TIME TIME Compares two TIME Arrays.
ARY CMP_DATE DATE Compares two DATE Arrays.
ARY CMP_TOD TOD Compares two TOD Arrays.
ARY CMP_DT DT Compares two DT Arrays.

8-118




8. Basic Function/Function Block Library

W Error
0 Ifitis designated beyond the array range, ERR and LER flags are set.

O An error occurs when:
INL1 INDX < 0 or IN1_INDX > max. number of IN1
IN2_INDX < 0 or IN2_INDX > max. number of IN2
IN1_INDX + LEN = max. number of IN1
IN2_INDX + LEN = max. number of IN2

B Program example

LD
ARY_CWMP_T)
] IME
—EN  ENOe
%Q1.3.2
EIN_ARYT { INT O e e
10 [NT_
[NDX
FIN_ARYZ q IN2
0 IN2_
INDX
10 LEM

(2) If the input transition condition (%MO) is on, ARY_CMP_TIME function is executed.
(2) When IN_ARY1 is a time array with 100 elements and IN_ARY2 is a time array with 10 elements, if the
elements from 11" to 20" of IN_ARY1 and the elements of IN_ARY 2 are equal, the output %Q1.3.2 is on.
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8. Basic Function/Function Block Library

ARY FLL_***

Filling an array with data

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6

GM7

Application| e (e |e | | | @

Function Description
Input
ARY_FLL_*** EN: executes the function in case of 1
BOOL — EN ENO ~ BOOL DATA: the data to fill an array
ANY — DATA oOUT — BOOL INDX: starting point of an array to be filled
ANY ARY = IN LEN: number of array elements to be filled
INT = INDX
INT = LEN Output
ENO: without an error, it will be 1
OUT: without an error, it will be 1
In/Out
IN: an array to be filled
B Function

0 Itfills an array with the input data.

0 IfLEN is minus, it fills an array from INDX to “INDX — |[LEN]".

Function In/Out Array type Description
ARY FLL BOOL BOOL Fills a BOOL Array with the input data.
ARY FLL BYTE BYTE Fills a BYTE Array with the input data.
ARY FLL WORD WORD Fills a WORD Array with the input data.
ARY FLL DWORD DWORD Fills a DWORD Array with the input data.
ARY FLL LWORD LWORD Fills a LWORD Avrray with the input data.
ARY FLL SINT SINT Fills a SINT Array with the input data.
ARY FLL INT INT Fills a INT Array with the input data.
ARY FLL DINT DINT Fills a DINT Array with the input data.
,ARY FLL LINT LINT Fills a LINT Array with the input data.
ARY FLL USINT USINT Fills a USINT Array with the input data.
ARY FLL UINT UINT Fills a UINT Array with the input data.
ARY FLL UDINT UDINT Fills a UDINT Array with the input data.
ARY FLL ULINT ULINT Fills a ULINT Array with the input data.
ARY FLL REAL REAL Fills a REAL Array with the input data.
ARY FLL LREAL LREAL Fills a LREAL Array with the input data.
ARY FLL TIME TIME Fills a TIME Array with the input data.
ARY FLL DATE DATE Fills a DATE Array with the input data.
ARY FLL TOD TOD Fills a TOD Array with the input data.
ARY FLL DT DT Fills a DT Array with the input data.
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8. Basic Function/Function Block Library

W Error

0 Ifitis designated beyond the array range, ERR and LER flags are set.
0 Ifan error occurs, there’s no change in arrays and OUT is off.

O An error occurs when:

INDX < 0 or INDX > max. element number of IN
INDX + LEN = max. element number of IN

B Program example

LD
ARY_FLL_|
Al o] NT
—En EMC=
34 DATA  OUTp
b IN_ARY { /N
2 INDX
4 LEN
ERR LER %E1.3.15
I { | { —
IH_ARY
_'_,_F“M\_\_
Ty 1 2 3 ' 3 0 7 3 s

23 3l 34 34 34 34 45

9a 85 32

Fills 4 elements starting from IND,

(2) If input condition (%M0) is on, ARY_FLL_INT function is executed.
(2) It fills 4 elements of IN_ARY starting from INDX with 34.

(3) IfLEN is 9, it is beyond the array range and an error occurs; _ERR and _LER flags are set and the output
(%Q1.13.15) is on.
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ARY_ MOVE
Array move Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
O O O O
Input
EN : executes the function in case of 1
MOVE_NUM: array number to move
ARY_MOVE IN1: array variable to move (STRING type, unavailable)
BOOL — EN ENO |— BOOL IN2: array variable to be moved
INT —{ MOVE_NUM  OUT F—BOOL (STRING type, unavailable)
ANY ARRAY — IN1 IN1_INDX: starting pointer of array to move
ANY ARRAY — IN2 IN2_INDX: starting pointer of array to be moved
INT = IN1_INDX
INT —| IN2_INDX Output o
ENO: without an error, it will be 1
OUT: without an error, it will be 1
® Function
O IfENis 1, it moves IN1 data to IN2.
O It copies MOVE_NUM elements of IN1 (from IN1_INDX) and pastes it in IN2 (from IN2_INDX).
O IN1 and IN2 are the same data type (The number of each array can be different).
O The data size is as follows:
Data size Variable type
1 Bit BOOL
8 Bit BYTE, SINT, USINT
16 Bit WORD /INT / UINT / DATE
32 Bit DWORD / DINT / UDINT / TIME / TOD
64 Bit DT
W Error

O An error occurs when IN1 and IN2 data size are different.
O An error occurs when:

1)
2)

the array number of IN1 Array < (IN1_INDX + MOVE_NUM)
the array number of IN2 Array < (IN2_INDX + MOVE_NUM)

Then ARY_MOVE function is not executed, OUT is 0, ENO is off and ERR and _LER flags are set.

8-122




8. Basic Function/Function Block Library

B Program example

LD
E ARY_HOYE

RBow 0 —] ——EH ENO-
Row 1 5 -MOVE OUT- [DOME

_HUM
Row 2 ARY_SRC - [N1
Row 3 ARY_DES - N2
Row 4 E - IH

[N
Row & 1 - N2

| N
Row B [
Variable name Variable type Array number

ARY_SRC

INT

10

ARY DES

WORD

15

(2) If the transition condition (A) is on, ARY_MOVE function is executed.

(2) It moves 5 elements from ARY_SRCJ5] to ARY_DES[10].
Now the data type of ARY DES is WORD, it's hexadecimal.

Before After
ARY_SRCJ0] 0 ARY_DESJ[0] 16#0 | ARY_SRCJO0] 0 ARY_DES[0] 16#0
ARY_SRCI[1] 11 ARY DES[1] 16#1 | ARY_SRCI[1] 11 ARY DES[1] 16#1
ARY_SRCJ2] 22 ARY_DES[2] 16#2 | ARY_SRCJ[2] 22 ARY_DES[2] 16#2
ARY_SRCJ3] 33 ARY DESJ[3] 16#3 | ARY_SRCJ3] 33 ARY DES[3] 16#3
ARY_SRC[4] 44 ARY_DES[4] 16#4 | ARY_SRC[4] 44 ARY_DES[4] 16#4
ARY_SRCI5] 55 ARY_DES[5] 16#5 | ARY_SRCI5] 55 ARY_DES[5] 16#5
ARY_SRCI6] 66 ARY _DES[6] 16#6 | ARY_SRCI6] 66 ARY_DES[6] 16#6
ARY_SRCI7] 77 ARY_DES[7] 16#7 | ARY_SRCI[7] 77 ARY_DES[7] 16#7
ARY_SRCJ8] 88 ARY_ DESJ[8] 16#8 | ARY_SRCI8] 88 ARY DES[g] 16#8
ARY_SRCJ9] 99 ARY_DES[9] 16#9 | ARY_SRCI[9] 99 ARY_DES[9] 16#9
ARY _DES[10] | 16#A ARY_DES[10] | 16#37
ARY DES[11] | 16#B ARY_DES[11] | 16#42
ARY_DES[12] | 16#C ARY_DES[12] | 16#4D
ARY _DES[13] | 16#D ARY DES[13] | 16#58
ARY_DES[14] | 16#E ARY_DES[14] | 16#63
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8. Basic Function/Function Block Library

ARY ROT C_***

Bit rotation of array with carry

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6

GM7

Application| e (e |e | | | @

Function Description
Input
ARY_ROT_C_*** EN: executes the function in case of 1
STRT: starting bit to rotate
ANY BITB:F?I\; ] ?F\QIC Ié’:ﬁ_ B gggt END: ending bit to rotate
UINT — STRT N: number to rotate
3:"\‘\‘: : END Output
BOOL ARY — QYO ENO: without an error, it will be 1
— OUT: without an error, it will be 1
In/Out
SRC: Source Array to rotate
CYO: output Carry bit Array
B Function

0 It rotates as many bhits of array elements as they're specified.

0 Setting:

- Scope: it sets a rotation scope with STRT and END.

- Rotation direction and time: it rotates N times from STRT to END.

- Output: the result is stored in ANY_BIT_ARY and a bit array data from END to STRT is written at CYO.

= [ =]
5 d-word array a N de
wee LA 4 LSE
SN R A DR RAAIDERE [0 ]ewom
sep[ [0 fojofoftfafifafifajofjafi] 0 | Before
se {1 topofojojofafifijofojofala] |0 e wom
sepl|L|ofofojofofofjofijofjofojofofojo 0 e om
1 bit ratation " /
EEML 11 o1 ggifofr)tg1 Lo
M After
SEEQlL f1jojojapijrjipijryogtofojtjo 1 |ewon)
el f1jojojojofjijipijojogaogofojajo [0 e
smepllj0jojojojojojirjojojogoiofojojl [0 |ewp)
Function In/out Array type Description
ARY_ROT_C BYTE BYTE
ARY_ROT_C WORD WORD It rotates elements of an array as many bits as they're
ARY_ROT_C DWORD DWORD specified.
ARY_ROT_C_LWORD LWORD
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W Error
O If the number of SRC and CYO Arrays are different, ERR and _LER flags are set.
O If STRT and END are out of hit range of SRC, an error occurs.
O When an error occurs, there’s no change in SRC and CYO.

B Program example

LD
ARY_ROT_ﬁ
_WORD
e EngR

b

2 M OUT= Ut

I SRC_ARY (SRC
13 STRT
4 END
CYO  CF¥O

(2) If the input condition (%M2) is on, ARY_ROT_C_WORD function is executed.
(2) It rotates 2 times the bit (from 4 to 13 bit) arrays of SRC_ARY from STRT to END.
(3) The result is stored at SRC_ARY and the carry bit arrays are written in CYO BOOL Array.

L3

=
a d-word array % A ge
(Before) MIE 13 4 L{E
SRC_ARY : 16#F7F7 ANANAIANARERAEDRAE e:[0] m
16#E3E3 SNAROEE AR REEERE 1[0] ™M Before
16#C1C1 [T foofofofo i ool olololt (0] m
16#8080 s[1]ofofofafafofalr[afolololololo (0] m
%er) ' 2 2-hit rotation e _____ .
SRC_ARY : 16#FDF7 @ * o
16#E8F3
16#C071 e o a o]t 1]t o[1] m
16#8020 vl foffofofolafafafefala]1]s 11| m  After
CYO : 2#1100 s\t fa]ofofofo]afalif1]i]alalalt (0] m
s ]ofo]ofo]ofo]ofo]of1]ofololo]0 »[0] m
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ARY SCH_**

Array search

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6

GM7

Application| @ (e |e |e | | @

Function Description
Input
S ecutes e fnctonncaseof
BOOL — EN ENO |- BOOL IN: array to search
ANY — DATA OUT — BOOL
ANY—/:‘EI : LN Output
_ ENO: without an error, it will be 1
INT = N OUT: if it finds, it will be 1
In/Out
P: first position of an object array
N: total number of array elements equal to an
object
B Function

It finds an equal value of input in arrays and produces its first position and total number. When it finds at least one
which is equal to an object in arrays, OUT is 1.

Function Input Array type Description
ARY SCH BOOL BOOL Search in BOOL Array.
ARY SCH BYTE BYTE Search in BYTE Array.
ARY SCH WORD WORD Search in WORD Array.
ARY_SCH DWORD DWORD Search in DWORD Array.
ARY_SCH LWORD LWORD Search in LWORD Array.
ARY SCH SINT SINT Search in SINT Array.
ARY SCH_INT INT Search in INT Array.
ARY SCH DINT DINT Search in DINT Array.
ARY SCH LINT LINT Search in LINT Array.
ARY_SCH_USINT USINT Search in USINT Array.
ARY SCH_UINT UINT Search in UINT Array.
ARY _SCH_UDINT UDINT Search in UDINT Array.
ARY_SCH_ULINT ULINT Search in ULINT Array.
ARY SCH REAL REAL Search in REAL Array.
ARY SCH LREAL LREAL Search in LREAL Array.
ARY SCH TIME TIME Search in TIME Array.
ARY SCH DATE DATE Search in DATE Array.
ARY SCH TOD TOD Search in TOD Array.
ARY SCH DT DT Search in DT Array.
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B Program example

LD
ARY_SCH.
S YTE
P—{EN  ENOm
#1.3.0
E 16422 {DATA QU e}t
EIN_ARY 1IN
POS P
NUM N

IN_AEY  10-bwte array

L
Ly 1 2 3 + 3 ‘ 7 3 g
1lh | 22h | 33h | 44k | 22h | aak | 77h | 22k | 88h | 9%9h

(2) If the input condition (%M1) is on, ARY_SCH_BYTE function is executed.
(2) When IN_ARY is a 10-byte array, if you search for “22h” in this array, three bytes are found as the above.

(3) The resultis: 1) 1, the first position of an array, is stored at POS; 2) 3, the total number, is stored at NUM.
The total number is 3, so the output %Q1.3.0 is on.
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ARY SFT C ***

Array bit shift left with carry Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e |[e |e |e |o | @
Function Description
Input
EN: executes the function in case of 1
ARY_SFT_C_*** CYI: Input Carry bit Array
BOOL — EN ENO = BOOL STRT: starting bit to shift
BOOL ARY —| cv1 OUT  BooL END: ending bit to shift
ANY_BIT_ARY —f SRC N: bit number to shift
UINT = STRT
UINT —| END Output o
UINT = ENO: without an error, it will be 1
UINT < cvo OUT: without an error, it will be 1
In/Out
SRC: Source Array to shift
CYO: Output Carry bit Array after shift
W Function

0 It shifts as many hits of array elements as they're specified.

0 Setting:
- Scope: it sets a shifting scope with STRT and END.
- Shifting direction and time: it shifts N times from STRT to END.
- Input data: it fills the empty bits with input data (CY1).
- Output: the result is stored in ANY_BIT_ARY and an overflowing bit array data from END is written

at CYO.
1 =
OV a d-word array % OV O
MiE 13 Z.. LiE
cap[ 1] semi i o i ila Ta e fefa [t 0 | ewop
cap (0| seepi{g o Jafofoofa oo [ ]olalof1]s [0 |ewon Before
euap| 0| seE (1| ]ofo]o]o]oi il lololcfolo]: 0 | e
eupl| 1| #er |1 |o]o]o]o]o]ofolifo]olo]afolo]o 0 ]ewop
1-hit shift R,
EY
CYI CY O
eam1] s io i 111 ]o[1 1 1 ]ewom
eum(o| sem|t]ofafofofoa i {1 fa]o]ol1]t 0 [ewn
cap(p]| sem {1 tjo o folofolofifi{i]olaloa]t Oewmm  After
eup|1| seE[L]o]1fo]ofofooo]aJoTooo]o]o [0 ]ewm
;\\ 14.
Function In/Out Array type Description
ARY SFT C BYTE BYTE
ARY_SFT_C WORD WORD It shifts as many bits of array elements as they're specified
ARY SFT_C_DWORD DWORD '
ARY SFT C LWORD LWORD
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W Error
O If the number of CYI, SRC and CYO Array are different, ERR and LER flags are set.
0O An error occurs if STRT and END are out of SRC range.
O When an error occurs, there’s no change in SRC and CYO.

B Program example

LD

ARY_SFT_
M2 WORD
=€

CYl C¥l OUTp=  CUT

b SRC_ARY {SRC
13 STRT
4 END
3 N
Yo cro

(2) If input condition (%M2) is on, ARY_SFT_C_WORD function is executed.

(2) It shifts a bit array (from 4 to 13 bit) of SRC 3 times from STRT to END.

(3) The bit array after shifting is filled with CYI (2#0011).

(4) It produces its shifting result at SRC_ARY and a carry bit array is written at CYO.

“ =
(Before) H d-word arra &
CYI: 2#0011 Y we 13 e evo
SRC_ARY: 16#F7F7  o{0]| oftJ1[1]1]o]i]i]1 o:[0]
16#E3E3  u|o|  u[t]tftfofofoli]1 (0] Before
16#C1C1 (1| z[1[1]ofofololo]: (0]
16#8080 +[1]  =[1[ofofofofofafo 0]
(N): 3 J-hit shifting
(After) cYl @ cvo
SRC_ARY: 16#C6F7  w[0]  e[i[t]ofJofoliafofeeaafole]1]t n:[1]
16#C473  u[m|  u{itfofofofafofofolt]t{t]ofof1]1 L1 After
16#F831 21| w{i]ifi|i]ifofofofofofififojofoll z(1
16#B810  [1 s[L]o]aft]ifo]ofo]ofo]o]t]ofo]o]a 3|0
CYO: 2#1110 ) '
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ARY SWAP_***

Upper/lower elements swapping of an array Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application| @ (e (e |e |e |e | @

Function Description

Input
EN: executes the function in case of 1

ARY_SWAP_*** IN1: array input

BOOL — EN ENO —BOOL
ANY_BIT_ARY — IN1 OUT —BOOL
ANY_BIT_ARY = IN2

Output
ENO: without an error, it will be 1
OUT: Dummy output

In/Out
IN2: array output after swapping

B Function
It swaps upper/lower elements after dividing an array.

Function Input type Description
ARY SWAP BYTE BYTE Swaps upper/lower nibble of byte elements.
ARY_SWAP_WORD WORD Swaps uppetr/lower byte of WORD elements.

ARY SWAP DWORD DWORD | Swaps upper/lower WORD of DWORD elements.

ARY_SWAP_LWORD LWORD | Swaps upper/lower DWORD of LWORD elements.

H Error
_ERR and _LER flags are set if two arrays are different; there’s no change in an IN2 array.

B Program example

LD

ARY_SWAD
W0 =
N Enop

F o IN_ARY

N1 OUTR= DUMMY

I CUT_ARY { /42

(2) If the transition condition (%MO) is on, ARY_SWAP_WORD function is executed.
(2) If IN_ARY data is as below:

IN_ARYI[0] 12ABH
IN_ARY[1] 23BCH
IN_ARY/[2] 34CDH
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OUT ARY data is as follows:

OUT_ARY([0] AB12H
OUT _ARY[1] BC23H
OUT _ARY[2] CD34H
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ASC TO BCD
Converts ASCII to BCD Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
EN: executes the function in case of 1.
ASC_TO_BCD IN: ASCII input
BOOL — EN ENO f—BOOL
WORD = IN1 OUT —=BYTE
Output
ENO: without an error, it will be 1
OUT: BCD output
B Function

It converts two ASCII data into two-digit BCD (Binary Coded Decimal) data.

W Error

If IN is not hexadecimal number between 0 ~ 9, the output is 16#00 and ERR and _LER flags will be set.

B Program example

LD
ASC_TO_B
W0 D
BN EN
FASCHI VALY IN - OUT= BCD_VAL

(2) If the transition condition (%MO0) is on, ASC_TO_BCD function is executed.
(2) If input variable ASCIl_VAL (WORD) = 16#3732 = “72”", output variable BCD_VAL (BYTE) = 16#72.
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ASC_TO BYTE
Converts ASCII to BYTE data Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application| @ (e (e |e |e |o | @

Function Description
Input
ASC TO BYTE EN :executes the function in case of 1.
BooL —| N ENO k= BooL IN : ASCIl input
WORD = IN1 OUT [—BYTE
Output
ENO : without an error, it will be 1
OUT : BYTE Output

W Function
It converts two ASCII data to 2-digit hexadecimal (HEX).

W Error
If IN is not between ‘0’ and ‘F, its output is 0 and _ERR/_LER flags are set.

B Program example

LD
ASC_TO_Bi)
0 TE
EN BN

FASCII_WALY IN QUT=BYTE_VAL

(2) If the transition condition (%MO) is on, ASC_TO_BYTE function is executed.
(2) If input ASCII_VAL (WORD) = 16#4339, output BYTE_VAL (BYTE) = 16#C9.
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BCD TO ASC
Converts BCD to ASCII data Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
BCD_TO_ASC EN: exec_utes the function in case of 1.
IN: BCD input
BOOL — EN ENO —BOOL
BYTE — IN1 OUT f=WORD
Output
ENO: without an error, it will be 1
OUT: ASCII Output
W Function

It converts two BCD data to two ASCII data.

W Error
If IN is not between 0 and 9, its output is 16#3030 (“00") and ERR/_LER flags are set.

B Program example

LD
BCO_TO_A
0 C
BN EN

F BCO_VAL { IN  OUTR=ASCI | _YAL

(2) If the transition condition (%MO) is on, BCD_TO_ASC function is executed.
(2) If input BCD_VAL (BYTE) = 16#85, output ASCII_VAL (WORD) = 16#3835 = “85".
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BIT BYTE
Combines 8 bits into BYTE Model | GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e e (o (o (o |0 | o
Function Description
Input
BIT_BYTE EN: executes the function in case of 1.
BOOL — EN ENO = BOOL IN1 ~ IN8: Bit input
BOOL = IN1 OUT —BYTE
BOOL —{ IN1 Output
BOOL — IN1 ENO: without an error, it will be 1
BOOL — IN1 OUT: Byte output
BOOL —| IN1
BOOL —| IN1
BOOL = IN1
BOOL —| IN1
B Function

It combines 8 bits into one byte.
IN8: MSB (Most Significant Bit), IN1: LSB (Least Significant Bit)

B Program example

LD
53 BIT_BYTE
—{EN  ENO-
FINFUTT q INT OUTR= OUTPUT
FINFUTZ 9 IN2
FINPUTS { IN3
FINPUTA o IN4
I INFUTS 7 INS
I INFUTE 9 ING
FINPUTT o INT
F INFUTS 9 INB

(2) If the transition condition (%M3) is on, BIT_BYTE function is executed.
(2) If 8 input are (from INPUT1 to INPUT 8) {0,1,1,0,1,1,0,0}, OUTPUT (BYTE) = 2#00110110.

8-135



8. Basic Function/Function Block Library

BMQV_***
Moves part of a bit string Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
BMOV_*** o
BOOL - ENO BOOL EN : executes the function in case of 1.
BW.D.L — EN B IN1: String data having bit data to be combined
N L ouT [~ B,W,D,L IN2: String data having bit data to be combined
B,W,D,L — IN2 ) . .
INT = INL P IN1_P: Start bit position on IN1 set data
ar IN2_P: Start bit position on IN2 set data
INT — IN2_P ey .
INT — N N: Bit number to be combined
Output
ENO: without an error, it will be 1
OUT: Combined bit string data output
W Function

OIf ENis 1, it takes N bits of IN1 starting from the IN1_P bit and moves it to IN2 starting from IN2_P bit.
O If N1 = 1111 0000 1111 0000, IN2 = 0000 1010 1010 1111, IN1_P =4, IN2_P =8, N = 4, then output data
is 0000 1111 1010 1111. Input data types are B (BYTE), W (WORD), D (DWORD), L (LWORD);
L (LWORD) are available for GM1/2. You can use one of functions (ENCO_B’, ‘ENCO_W’, ‘ENCO_D’,
‘ENCO_L") according to input data.
W Error
If IN1_P and IN2_P exceed the data range or N is negative or N bit of IN1_P and IN2_P exceeds the data
range, ERR and _LER flags are set.

B Program example

LD IL
LD %MO
JMPN LSB
200 BUOV_T LD SOURCE
—] p—{E¥ ENOL ; BMOV_W IN1:= CURRENT RESULT
IN2:= DESTINE
sovmce Jimy  ourl pEsTINE ) INI_P:= 0
IN2_P:= 8
N:= 4
pEET INE 1Nz ) ST DESTINE
LSB:
0 J w1
i3
8 Jmz_
i3
a2 Jn
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(2) If the transition condition (%MO0) is on, BMOV_W function is executed.
(2) If input SOURCE = 2#0101 1111 0000 1010, DESTINE = 2#0000 0000 0000 0000, IN1_P =0, IN2_P =8,
N = 4, then the result DESTINE is 2#0000 1010 0000 0000.

Input (IN1): SOURCE (WORD) = 16#5F0A 0/1]0]1f2f1]1)2 |00 |O|O0]J1)0O0]1]|0O
(IN2): DESTINE (WORD) = 16#0000 ololololololololololo|lolololol|o
(IN1I_P)=0
(IN2_P) =8
(N)=4 l (BNOV W)

Output (OUT): DESTINE (WORD) = 16#0A00
lolof[o|ol1lo]1]o[o]o]ofo]o]o]o]o0
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BSUM_***

Counts on-bit n

umber of input

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application| @ (e (e |e |e |e | @

Function Description
Input
BSUM_* P he f .
EN: executes the function in case of 1.
BOOL — EN ENO f—BOOL o .
B.W.D.L — IN ouT = InT IN: input data to detect ON bit
Output
ENO: without an error, it will be 1
OUT: Result data (sum of on-bit number)
B Function

If EN is 1, it counts bit number of 1 among IN bit string and produces output OUT. Input data types are
BYTE, WORD, DWORD, LWORD. LWORD is available only for GM1/2.

FUNCTION IN type Description
BSUM_BYTE BYTE
BSUM _WORD WORD . : .
BSUM DWORD | DWORD You can select one of these functions according to input data.
BSUM LWORD | LWORD

m Program example

LD IL
LD %010.0.0
%10.0.0 |BSUM_WOR)
—EN  ENO- JMPN AAA
LD SWITCHS
L SWITCHS { INT OUTH= ON_COUNT BSUM_WORD
ST ON_COUNT
AAA:

(2) If the transition condition (%MO) is on, BSUM_WORD function is executed.
(2) If input SWITCHS (WORD) = 2#0000 0100 0010 1000, then it counts on-bit number, 3. So the output

ON_COUNT (IN

T)=3.
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BYTE BIT
Divides byte into 8 bits Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
BYTE_BIT EN: executes the function in case of 1.
BOOL — EN ENO +~BOOL IN: byte input
BYTE — IN OUT = BOOL
BOOL — Q01 Output o
BOOL — Q02 ENO: without an error, it will be 1
BOOL — Q03 OUT: Dummy output
BOOL —Q04
BOOL —{QO5 In/Out _
BOOL —{ Qo6 QO1~8: bit output
BOOL — Q07
BOOL — Q08
W Function

It divides one byte into 8 bits (QO1~Q02).
QO8: MSB (Most Significant Bit), QO1: LSB (Least Significant Bit)

B Program example

LD

HiM3 BYTEBIT
—En BN

INPUT

N QUTE= DUMMY

BIT1 {@or

BITZ2 (g

BIT3 {@o#

BIT4 (@cH

BITS @05

BITe @06

BIT?T {@o”

BITe {QOF

(2) If the transition condition (%MO) is on, BYTE_BIT function is executed.
(2) If INPUT = 16#AC = 2#10101100, it distributes INPUT from Q01 to Q08 in order.
The order is 2#{0, 0, 1, 1, 0, 1, O, 1}.
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BYTE _TO_ASC

Converts byte into ASCII Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application| @ (e (e |e |e |e | @

Function Description
Input
EN: executes the function in case of 1.
BYTE_TO_ASC IN: BYTE input
BOOL — EN ENO —BOOL
BYTE — IN1 OUT —WORD
Output
ENO: without an error, it will be 1
OUT: ASCII output

B Function
O It converts 2-digit hexadecimal into two ASCII data.
Ex) 16#12 -> 3132
O In case of 16#A~F, it produces ASCII data for character.

B Program example

LD

BYTE_TO_,
5C
EN BN

SMO

FEYTE_VALY{ IN  QUTR=ASCI | _VAL

(2) If the transition condition (%MO) is on, BYTE_TO_ASC function is executed.
(2) Ifinput BYTE_VAL (BYTE) = 16#3A, output ASCII_VAL (WORD) = 16#3341 = ‘3’, ‘A’
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BYTE_WORD
Combines 2 bytes into WORD Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e o (o |0 |0 [0 | @
Function Description
Input
BYTE_WORD EN: executes the function in case of 1.
LOW: lower BYTE Input
BOOL — EN ENO —BOOL .
HIGH: BYTE Input
BYTE —| Low OUT F~1ORD upper fpd
BYTE = HICH Output
ENO: without an error, it will be 1
OUT: WORD output
B Function

It combines two bytes into one word.
LOW: lower byte input, HIGH: upper byte input

B Program example

LD

W3 [BYTE_WOR
—EN  ENOe

FEYTE_INTQLOW  QUTp= OUTFUT

FBYTE_ N2 {HIGH

(2) If the transition condition (%M3) is on, BYTE_WORD function is executed.
(2) If input BYTE_IN1 = 16#56 and BYTE_IN2 = 16#AD, output variable OUTPUT = 16#AD56.

8-141



8. Basic Function/Function Block Library

DEC *%%
Decrease IN data by 1 hit Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e |([e |e |e |o | @
Function O O
Input
DEC *k*k
- EN: executes the function in case of 1.
BOOL — EN ENO [~ BOOL IN: input data to decrease
ANY _BIT — IN OUT —ANY_BIT
Output
ENO: without an error, it will be 1
OUT: result data
m Function

If EN is 1, it produces an output after decreasing bit-string data of IN by 1.

Even though the underflow occurs, an error won't occur and if the result is 16#0000, then the output result
data is 16#FFFF.

Input data types are BYTE, WORD, DWORD and LWORD. LWORD is available only for GM1/2.

FUNCTION IN/OUT type Description
DEC BYTE BYTE
DEC_WORD WORD . . .
DEC_DWORD DWORD You can select one of these functions according to in/out data type.
DEC LWORD LWORD
m Program example
LD IL
LD %MO
M0 | DEC_WORD JMPN KKK
— BN ENo- LD %MW100
DEC_WORD
E UMWI0O { INT OUTR=  %MW20 ST %MW 20
KKK:

(2) If the transition condition (%MO0) is on, DEC_WORD function is executed.
(2) If input variable %MW100 = 16#0007 (2#0000 0000 0000 0111), output variable %MW20 = 16#0006
(2#0000 0000 0000 0110).
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DECO_***
Decodes the designated bit position Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e |([e |e |e |o | @
Function Description
Input
DECO_™ EN he f ion i fl
. executes the function in case of 1.
BOOL — EN ENO |— BOOL IN: input data for decoding
INT = IN OUT —ANY_BIT
Output
ENO: without an error, it will be 1
OUT: decoding result data
m Function

If EN is 1, it turns on ‘the designated position bit of output bit-string data’ according to the value of IN, and
produces an output. Output data types are BYTE, WORD, DWORD and LWORD. LWORD is available only
for GM1/2.

FUNCTION OUT type Description
DECO_BYTE BYTE
DECO_WORD WORD
DECO_DWORD | DWORD
DECO_LWORD | LWORD

You can select one of these functions according to output data type.

m Error
If input data is a negative number or bit position data is out of output-type range, (in case of DECO_WORD,
it's more than 16), then OUT is 0 and _ERR/_LER flags are set.

m Program example

LD IL
LD %MO
%Mo [DECO_WOR JMPN AAA
e B LD ON_POSITION
ON_POSITI DECO_WORD
- ON INT OUTp= RELAYS ST RELAYS
AAA:

(2) If the transition condition (%MO0) is on, DECO_WORD function is executed.
(2) If ON_POSITON (INT) = 5, then RELAYS (WORD) = 2#0000 0000 0010 0000.
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DEG *k*k

Converts radian into degree

Model

GMR | GM1 |GM2

GM3

GM4

GM6

GM7

Application| e | e | @

ENO: without an error, it will be 1
OUT: degree output

Function Description

Input

EN: executes the function in case of 1.
DEG T
IN: radian input
BOOL — EN ENO —BOOL
ANY_REAL = IN OUT —ANY_REAL
Output

® Function
It converts radian input into degree output.

Function Input type | Output type Description
DEG_REAL REAL REAL It converts input (radian) into output (degree)
DEG LREAL | LREAL LREAL P putidegree).

B Program example

LD

F RAD_VAL

M0 |DEG_LREA
— BN ENOe

Mo OUTR= DEG_YAL

(2) If the transition condition (%MO) is on, DEG_LREAL function is executed.

(2) If input variable RAD_VAL = 1.0, then output variable DEG_VAL = 5.7295779513078550e+001.
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DIS *k%k
Dat_a distribution Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| @ (e (e |e |e |e | @
Function Description
Input
. EN: executes the function in case of 1.
DIS_ IN1: input data
BOOL — EN ENO [~ BOOL SEG: designated bit array for data distribution
ANY_BIT — IN1 OUT = BOOL
ANY_BIT_ARY =7 IN2 ENO: without an error, it will be 1
OUT: Dummy Output
In/Out
IN2: distributed WORD-array Output
W Function

It distributes input data over IN2 after segmenting input data by bit number set by SEG.

Function Input type Description
DIS_BYTE BYTE
DIS_WORD WORD

DIS DWORD DWORD It segments IN1 input by bit number set by SEG and produces IN2 array.

DIS_LWORD LWORD

SEI[] gH3[1] gE:1] gEI] |
5 4 3

] anll ) Fonll ) Fanll

m EBi15E14p13E12E11EI0|E2 |E2 BT |RB6 |ES [R4|B3 B2 |B1 [BO]

cata distribution @
LR

L0
mzp)] | | EF ER EDD
nmu|m |Bﬁ|leB4|Bb;|
nmz]|m tElllIBlD|BD|BE|Bb;|
nm-:1|m tewlamlmsla?zl
W Error

If the sum of designated number of SEG exceeds input variable bit number, ERR/ _LER flags are set.
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B Program example

LD

S0 DIS_WORD
e ENG-

F WORD_IM

N1 OUTp= DUMMY

b SEG_ARY { SEG

FDIS_DATAq /N2

(2) If the transition condition (%MO) is on, DIS_WORD function is executed.
(2) If input variable WORD _IN = 16#3456, SEG_ARY = {3, 4, 5, 4}, then, output variable DIS_DATA is:
DIS_DATAJ[0] = 16#0006
DIS_DATA[1] = 16#000A
DIS_DATA[2] = 16#0008
DIS_DATA[3] = 16#0003
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