07-5 Basic instruction

last modified by Joey
on 2022/06/09 16:19




01 LX5V programing manual - 07-5 Basic instruction

Table of Contents

Contact COMPATISON INSITUCTION .....c.cuiuiuiieiieririeieicieiei ettt b bbb bbb bbb
Signed 16-bit contact comparison instruction
Signed 32-bit contact comparison instruction
Single precision real number contact comparison instruction
STMNQ COMPATISON ....eueetirireetet ettt sttt re e se st et e e se e e £ e e e £ e s e e £ e s e eE £ £ 4 £ e e e £ s e e e £ s b e st et e sttt et

(@] [oTot Qo o L= = Ux o IR 0T I8 [o3 1o o HE TSSOSO
TADD/The addition of clock data
TSUB/The subtraction of clock data

TWR/CIOCK LA WITHING ...vueiiiiiieieicieieeicieie ettt b bbb bbb bbb bbb bbb bbb s
HTOS/16-bit data conversion of time data (hour, minute, second — second)
DHTOS/32-bit data conversion of time data (hour, minute, second — SECON) ......ccoererrrerererrrennrererererererereseens 20
DHOUR/HOUF MEASUNNG 32 DILS .....cuviericiririricieieieieisiee ittt bbbt bbbt bbbkt b bbb bbbt et ettt et ennas 23
STOHY/16-bit data conversion of time data (second — hour, minute, SECONM) ..o 25
DSTOH/32-bit data conversion of time data (second — hour, minute, SECON) ........cocorrrrerrrrererrererererererereseens 26
TCMP/CIOCK data COMPAIISON .....cuuuiuiuiiiieicieieieieieteieieiet bbb bbb bbb bbb s bbb b e bbb e bbb e b e b e bt e b e bbb e b e bt ebebebe bt ebenes
TZCP/Clock data bandwidth comparison

(D= (e W oTo gl (o) BT aT=Y £ 1o £ [ T TSR
BANDY/BIN 16-bit data dead ZONE CONTION .........coeeeeeeeieeeeeeete ettt ettt e e e sa e e e eeesaeeeaeesaeesbeessesbessesnseennnsanenns
DBAND/BIN 32-bit data dead zone control
BINDA/BIN 16-bit data — Decimal ASCII CONVEISION .....c.ocuiceieicriceceeeecte sttt ssesss e sbeebesressesssssaesteseeses 35
DBINDA/BIN 32-bit data — Decimal ASCII CONVEISION ......c.cceeeeiecriceececeeecseeseesee s esesseesesessessssstesaesbesressessssneens 37

DABIN/Decimal ASCIl — BIN conversion
DDABIN/Decimal ASCII — BIN32-bit data conversion
LIMIT/ BIN 16-bit data high and 10w limit CONTIOL ..o
DLIMIT/BIN 32-bit data high and 10w limit CONTIOL ........ccoeeireireecee e
SCL/BIN 16-bit unit scale (coordinate data of each point)
DSCL/32-bit unit scale (coordinate data of €aCh POINT) ...
SCL2/BIN 16-bit unit scale (X/Y COOrdinate data@) .........cccceoeeeueuereeeirieieeieieeeieiee e
DSCL2/BIN 32-bit unit scale (X/Y coordinate data) ........c.corrererrrinenerenerenerenereereseserese e ees
ZONE/BIN 16-bit data zone contral ...........
DZONE/BIN 32-bit data zone control

Page 2/ 64 - last modified by Joey on 2022/06/09 16:19



01 LX5V programing manual - 07-5 Basic instruction

Contact comparison instruction

Signed 16-bit contact comparison instruction
LDE, ANDE,ORE

The BIN 16-bit data of the device specified in (s1) and the BIN 16-bit data of the device specified in (s2) are
compared by normal open contact processing.

LD£: Normally open contact comparison instruction

ANDZ£: Normally open contact series connection comparison instruction

ORE£: Normally open contact parallel connection comparison instruction

Ladder diagram

(You can enter

wlC. ]

ap [ ]

R ]

L]

(s1)

(s2)

Content, range and data type

Parameter

(s1)

(s2)

Device used

InstructRaramef@evices

LD=
LD>
LD<
LD>=

s1,s2
s1,s2
s1,s2
s1,s2

KnX

| -—— ’ f 0
| [ ]| 1| (s2)
|
[ 1| 1) (s2)
=", <>ll, ">|l’ ll<ll, ll>=ll, II<=|| in Il£ll)
Content Range Data type Data type (label)
Comparison data -32768 to 32767 Signed BIN 16 bit ANY16_S
or device storing
comparison data
Comparison data -32768 to 32767 Signed BIN 16 bit ANY16_S
or device storing
comparison data
Offset Pulse
modificatidension
KnY KnM KnS T (o D R SD K H [D] XXP
[ ] [ J { { (] [ ] [ J { { (] [ ]
[ [ ] ( { (] [ [ ] ( { (] [
[ [ ] ( { (] [ [ ] ( { (] [
[ ] [ ] (] (] (] [ ] [ ] (] (] (] [ ]
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LD<= si,82 @ () ® () ® [ ) () ® ) ) ) [
LD<> si,82 @ ) ® o () [ ) ) ® ) ) ) ®
AND= s1,s2 @ [ J [ J ([ J [ [ [ J [ J ([ [ [ [ J
AND> s1,s2 @ [ J [ J ([ J [ [ [ J [ J [ [ [ [ J
AND< s1,s2 @ [ J [ J ([ J [ [ [ J [ J [ [ [ [ J
AND>= s1,52 @ () ® ) ) ) () ® ) ) ) ()
AND<= s1,s2 @ () ® () ® [ ) () ® ) ) ) [
AND<> s1,s2 @ ) ® o () [ ) ) ® ) ) ) ®
OR= sl1,s2 @ [ J [ J ([ [ [ [ J [ J ([ [ [ [ J
OR> si1,s2 @ [ J [ J [ [ [ [ J [ J [ [ [ [ J
OR< s1,s2 @ [ J [ J [ [ [ [ J [ J [ [ [ [ J
OR>= s1,s2 @ () ® ) ) ) () ) () [ ) ® ()
OR<= s1,s2 @ () ® () ® [ ) () ® ) ) ) [
OR<> s1,s2 @ ) ® o () [ ) ) ® ) ) ) ®
Features

The BIN 16-bit data of the device specified in (s1) and the BIN 16-bit data of the device specified in (s2) are
compared by normal open contact processing.

The comparison operation result of each instruction is shown below.

Instruction Sign  Condition Comparison Instruction Sign  Condition Comparison
operation result operation result
= (s1)=(s2) On state = (s1)#(s2) Non-conduction
< (s1)%(s2) < (s1)=(s2) state
> (s1)>(s2) > (s1)=(s2)
< (s1)<(s2) < (s1)=(s2)
>= (s1)2(s2) >= (s1)<(s2)
<= (s1)=(s2) <= (s1)>(s2)
Error code
Error code Content
4085H (s) read address exceeds the device range
Example
(1) LD£ instruction:
Y10
0f= K200 C10 ] { 3
X1
af> D200 K-30 }— {SET Y11

When the current value of counter C10 is 200, Y10 is set
When the content of D200 is above -29, and X1 is ON, Y11 is set
(2) ANDZ instruction:
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Y10

X0
—| —{= K200 C10 ]
X1
—|—{<> k-10 D0 —{SET Y11

When X0 is ON, or when the current value of counter C10 is 200, Y10 is set

=
-

When X1 is OFF, and the content of data counter DO is not -10, Y11 is set

(3) ORZ instruction:

X1 Y0
N )
= K200 C10 1
X2 M30 M60
| | | | s i
[ [ L
Iy= D100 K10000 }

When X1 is ON, or when the current value of counter C10 is 200, YO is set

When X2 and M30 are ON, or the content of register D100 is K10000 and above, M60 is set

Signed 32-bit contact comparison instruction
LDD £, ANDD £, ORD £

The BIN 32-bit data of the device specified in (s1) and the BIN 32-bit data of the device specified in (s2) are
compared by normal open contact processing.

LDD£: Normally open contact comparison command
ANDDZ£: Normally open contact series link comparison instruction
ORDZ£: Normally open contact parallel link comparison instruction

Ladder diagram
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. ]

L]

(s1)

(s2)

AND . "] [ . 1] 6D (s2)
] ——
L. 1| D] (s2)
‘="M< ST ALY =) “<=" can be input in “£”
Content, range and data type
Parameter Content Range Data type Data type (label)
(s1) Comparison data -2147483648 to Signed BIN 32 bit ANY32_S
or device storing 2147483647
comparison data
(s2) Comparison data -2147483648 to Signed BIN 32 bit ANY32_S
or device storing 2147483647
comparison data
Device used
InstrucRaramdevices Offset Pulse
modificattension
KnX KnY KnM KnS T C D R SD LC HSC K H [D] XXP
LDD= s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
LDD> s1,s2 @ (] [ ] (] [ ] { [ ] { [ ] { [ ] { [ ] o
LDD< s1,s2 @ (] [ ] { [ J (] [ ] (] [ ] { [ ] { [ ] {
LDD>=s1,s2 @ { [ ] { [ ] { [ ] { [ ] (] [ ] (] [ ] {
LDD<=s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
LDD<>s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J ([ J
ANDD=s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
ANDD>s1,s2 @ (] [ ] (] [ ] { [ ] { [ ] { [ ] { [ ] (
ANDD<s1,s2 @ (] [ ] { [ J (] [ ] { [ ] { [ ] { [ ] {
ANDD>&1,s2 @ (] [ ] { [ ] { [ ] { [ ] ] [ ] { [ ] {
ANDD<s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
ANDD<s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J ([ J [ J ([ J
ORD= s1,s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
ORD> s1,s2 @ (] [ ] (] [ ] { [ ] { [ ] { [ ] { [ ] (
ORD< s1,s2 @ (] [ ] { [ J (] [ ] (] [ ] { [ ] { [ ] {
ORD>=s1,s2 @ (] [ ] { [ ] { [ ] { [ ] ] [ ] (] [ ] {
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ORD<=s1,s2 @ [ ] [ ] ([ ] [ ] [ ] [ ] ([ ] [ ] [ ] [ ] [ ] [ ] [ ]
ORD<>s1,s2 @ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

Features

The BIN 32-bit data of the device specified in (s1) and the BIN 32-bit data of the device specified in (s2) are
compared by normal open contact processing.

The comparison operation result of each instruction is shown below.

Instruction Sign  Condition Comparison Instruction Sign  Condition Comparison
operation result operation result
= (s1)=(s2) On state = (s1)%(s2) Non-conduction
< (s1)%(s2) < (s1)=(s2) state
> (s1)>(s2) > (s1)=(s2)
< (s1)<(s2) < (s1)2(s2)
>= (s1)2(s2) >= (s1)<(s2)
<= (s1)=(s2) <= (s1)>(s2)
Error code
Error code Content
4085H (S) read address exceeds the device range
Example
(1) LDDE instruction:
Y10
D= K200000 LC10 ] { )
X1
D> D200 K-50000 | | | [SET Y11

When the data of LC10 is 200000, Y10 is set, otherwise Y10 is reset.
When the 32-bit data composed of D201 and D200 exceeds -5000, and X1 is ON, Y11 is turned ON.
(2) ANDDE instruction:

X0 Y10
—1 b= K200000 LC10 ] [ 3

X1
— /D K-50000 DO ——-SET Y11

When X0 is ON and the value of LC10 is 200000, Y10 is set, otherwise it is reset.
When X1 is OFF and the 32-bit data composed of D1 and DO is not equal to K-50000, Y11 is set.
(3) ORDE instruction:
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X1 Y0
42— | { b
(D= K200000 LC10 ]J
X2 M30 M60
53— | | {
[D>= D100 KIUUUU{}}I

When X1 is ON, or the data of LC10 is equal to the data of LC10 is equal to 200000, YO is set.

When X2 and M30 are set, or the double word data composed of D101 and D100 is greater than or equal to
100000, M60 is set.
Single precision real number contact comparison instruction
LDE £, ANDE £, ORE £

The single precision real number of the device specified in (s1) and the single precision real number of the device
specified in (s2) are compared by normal open contact processing.

LDEE: Normally open contact comparison command
ANDES: Normally open contact series link comparison instruction
ORES: Normally open contact parallel link comparison instruction

Ladder diagram

LbEC .71 C- ]| G| (s2)

ANDE [ 7] | - | 6D (s2) ——

OREL. ]

[ 1] 6D (s2)

(O%IA=. . >y <=0 <G o= )

P ot Er M r P " can be input in “g”

Content, range and data type
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Parameter Content Range Data type Data type (label)

(s1) Con_1parison data or the 0, o126 <|(s)< o128 Single precision real ANYREAL_32
device start number number
storing the comparison
data

(s2) Comparison data or the 0, o126 <|(s)|< 2128 Single precision real ANYREAL_32
device start number number
storing the comparison
data

Device used
InstructioRarameteDevices Offset  Pulse
modificatiextension
T C D R SD LC HSC E [D] XXP

LDE= s1,s2 { [ ] { [ ] { [ ] { [ ] (

LDE> s1,s2 { [ ] { [ ] { [ ] { [ ] (

LDE< s1,s2 (] [ ] (] [ ] (] [ ] (] [ ] (

LDE>= s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

LDE<= s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

LDE<> s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

ANDE= s1,s2 (] [ ] { [ ] { [ ] { [ ] (

ANDE> st,s2 (] [ ] { [ ] { [ ] { [ ] (

ANDE< st,s2 (] [ ] (] [ ] (] [ ] (] [ ] (

ANDE>= s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

ANDE<= s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

ANDE<> s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

ORE=  s1,s2 { [ ] { [ ] { [ ] { [ ] {

ORD>  si,s2 { [ ] { [ ] { [ ] { [ ] (

ORE<  si,s2 (] [ ] (] [ ] (] [ ] (] [ ] (

ORE>= s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

ORE<= s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

ORE<> s1,s2 [ J [ J [ J [ J [ J [ J [ J [ J [ J

Features

The single precision real number of the device specified in (s1) and the single precision real number of the device
specified in (s2) are compared by normal open contact processing.

The comparison operation result of each instruction is shown below.

Instruction Sign  Condition Comparison Instruction Sign  Condition Comparison
operation result operation result
E= (s1)=(s2) On state E= (s1)#(s2) Non-conduction
E<> (s1)%(s2) E<> (s1)=(s2) state
E> (s1)>(s2) E> (s1)=(s2)
E< (s1)<(s2) E< (s1)=(s2)
E>= (s1)2(s2) E>= (s1)<(s2)
E<= (s1)=(s2) E<= (s1)>(s2)
Error code
Error code Content
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4084H When the content of the specified device by (s1) and (s2) is an
irregular number, a non-number, or teo
4085H The read address of (s1) and (s2exceeds the device range
Example

(1) LDES instruction:

Y10
ORE= E1.23 DO

—
—_
e

Y11
GRE>= RO LCO

| M|
g
it

When the real number input in DO is equal to E1.23, Y10 is ON, otherwise Y10 is OFF.

When the real number in RO is greater than or equal to the real number in LCO, Y11 is ON, otherwise it is OFF.
If the input in DO, RO, LCO is not a real number, it will report H4084 error.

(2) ANDEE instruction:

MO Y12
20 —JE<> E1.23 D2 HE< R2 LC2

Only when MO is ON and D2 real number is not equal to E1.23 and R2 real number is less than real number LC2 ,
Y12 is ON, otherwise all are OFF.

(3) OREE instruction:

Y13
38 [E¢= R4 R15 T— )

E= R6 R20 1

When the real number of R4 is less than or equal to the real number of R15, or the real number R6 is equal to the
real number R20, Y13 is ON, otherwise Y13 is OFF.
String comparison
LDS% ~ ANDS£ ~ ORSE

Compare the string stored after the device number specified in (s1) with the string stored after the device number
specified in (s2).

LDSE: String comparison instruction
ANDSE: String serial connection comparison instruction
ORSE: String parallel connection comparison instruction

Ladder diagram
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[ [
LDS i _ _._ _ | b, _i (s1) | (s2)
[ [
ANDS: _ _._ _. | ‘ } Lo i (s1) | (s2)
ORS; _ _ _ | |
T G| (s2)
“=" and “<>" could be entered in “£”
Content, range and data type
Parameter Content Range Date type Date type(label)
(S1) Connection data or the - String ANYSTRING_SINGLE

device start number
storing the data or the
string specified directly

(S1) Connection data or the - String ANYSTRING_SINGLE
device start number
storing the data or the
string specified directly

Device used
Instructidharametddevices Offset Pulse
modificatéakension
KnX KnY KnM KnS T (o3 D R SD [D] XXP
LDS= sl s2 @ { [ ] { [ ] { [ ] ] [ ] {
LDS<> sl1~s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J
ANDS= s1-s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J
ANDS<>s1-s2 @ [ J [ J [ J [ J [ J [ J [ J [ J [ J
ORS= s1-s2 @ (] [ ] { [ ] { [ ] { [ {
ORS<> sl s2 @ (] [ ] (] [ ] ( [ ] { [ ] {

Features

» Compare the string stored after the device number specified in (s1) with the string stored after the device
number specified in (s2).

» The comparison operation result of each instruction is shown below.
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Instruction sign  Condition Comparison Instruction sign  Condition Comparison
operation result operation result

= (s1)=(s2) On stat = (s1)=(s2) Non-conduction

< (s1)%(s2) < (s1)=(s2) state

Error code

Error code Content

4085H The read address of (s1) or (s2) exceeds the device range

408AH The length of the read string of (s1) or (s2) exceeds, and the

continuous length of the string exceeds 400 characters.

408BH When (s1) or (s2) reading the string, the maximum range of the
device is read but 00H is not found as the end.

Example
(1) LDSE instruction:
Y1
LDS=  “abe” “ABC" J}——— )
Y2

LDS<> “abe” “ABC" }F——— )

2) ANDSE instruction:

Y3

k——ELDS: D1 D3 — )
Y5

LDS<> DI D3 — )

3) ORSE instruction:

M2 Y5
| ( )
Mps= DI D3
Mps<> DI ”ABC”

Clock operation instruction

TADD/The addition of clock data
TADD(P)

Add the time data stored after the device number specified in (s1) and the time data stored after the device
number specified in (s2), and store the result of the addition operation after the device number specified in (d) .

-[TADD (s1) (s2) (d)]
Content, range and data type

Parameter Content Range Data type Data type (label)
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The device start number - Signed BIN 16 bit ANY16_ARRAY

that stores the added
time data (number of elements:
3)
(s2) The device start number - Signed BIN 16 bit ANY16_ARRAY
that stores the addition )
operation time (time) (number of elements:
data 3)
(d) The device start number - Signed BIN 16 bit ANY16_ARRAY
that stores the time
(time) data of the (number of elements:
addition operation result 3)
Device used
Instruction Parameter Devices Offset Pulse
modification extension
T Cc D R SD [D] XXP
TADD Parameter 1 @ ([ J [ J [ J ([ J [ J [ J
Parameter2 @ ([ J [ J [ J ([ J [ J [ J
Parameter3 @ ([ J [ J [ J ([ J [ J [ J
Features

Add the time data specified in (s1) and the time data specified in (s2), and store the result of the addition in the
device number specified in (d) or later.

(s1) hour (0~23) (s2) hour (0~23) (d) hour (0~23)
(s1)+1 minute (0~59) + (s2)+1 minute (0~59) |:> (d)+1 minute (0~59)
(s1)+2 second (0~59) (s2)+2 second (0~59) (d)y+2 second (0~59)
Example

When 6:32:40 and 7:48:10 are added together

(s1) (s2) 7 (d) 14

(s1)+1 32 + (s2)+1 48 —> (d)+1 20

(s1)+2 40 (s2)+2 10 (d)+2 50

When the calculation result time exceeds 24 o'clock, the carry flag turns ON, and the value after 24 hours is
subtracted becomes the calculation result. For example, when 14:20:30 and 20:20:20 are added, the result is not
34:40:50, but 10:40:50.

(s1) 14
(sD)+1 20
(s1)+2 30

(s2) 20
(s2)+1 20
(s2)+2 20

When the calculation result is 0 (0 hour, 0 minute, 0 second), the zero flag turns on.

(d) 10
(d)+1 40
(d) +2 50

When 23:59:59 and 1 second are added, the result of the calculation is 0:00:00, and the carry flag and zero flag
are turned on.

Related device are as follows:
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Devices Name Content

SM151 Carry Itis ON when the result of the TADD(P)
instruction exceeds the maximum clock
data value of 23:59:59

SM153 Zero Itis ON when the result of the TADD(P)
instruction is 0:00:00

#Note:

The devices specified in (s1), (s2), (d) occupy 3 points respectively. Be careful not to overlap with the device used
for machine control.

When using the clock data time (hour, minute, second) of the built-in real-time clock of the CPU module, use the
TRD(P) instruction to read the value of the special register and assign the word device to each operand.

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the values specified in (s1) and (s2) are other than 0 to
23
When the values specified in (s1)+1, (s2)+1, (s1)+2 and
(s2)+2 are other than 0 to 59
Example

MO
}—1 ——TADD DO D10 D20 ﬂ

Set DO time to 16:30:00 and D10 time to 4:30:0

Do o o 0 0 1 O O O O O O O O 0o 0O 0 16
01 01 1 1 1.0 0 0 o O O O O O O O 30
0z o 0o o 0o 0 O O OO OOO O OO O 0
D10 a o 1 0 0O O O O OC O OO OC O O O 4
D1 o 1 1 1 1 0 0 0 0o 0 O O 0O O O O 30

D1z 0o o o0 0 0 O O O O O O O O 0O 0 0 1]
After the coil is turned on, the D20 time is 21:0:0

D20 1 o0 1 0 1 0 O O O O O O O O O O 21
D21 0 o 0o 0 0 O O

nzz o o 0o 00 0O OO OCOCO OO O OO 0

=
(==
=
=
(==
[
=]
=
=
=

TSUB/The subtraction of clock data
TSUB(P)

Subtract the time data stored after the device number specified in (s1) and the time data stored after the device
number specified in (s2), and store the subtraction result in the device number specified in (d) or later .

-[TSUB (s1) (s2) (d)]

Content, range and data type

Parameter Content Range Data type Data type (label)
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(s1) The device start - Signed BIN 16 bit ANY16_ARRAY
number that stores the .
subtracted time data 3 (number of elements:

(s2) The device start - Signed BIN 16 bit ANY16_ARRAY
number that stores the .
subtraction operation (number of elements:
time (time) data 3)

(d) The device start number - Signed BIN 16 bit ANY16_ARRAY

that stores the time

(time) data of the (number of elements:

subtraction result 3)
Device used
Instruction Parameter Devices Offset Pulse
modification extension
T C D R SD [D] XXP
TSUB Parameter 1 @ [ [ J [ [ [ J [ J
Parameter2 @ ([ J [ J [ J ([ J [ J [ J
Parameter 3 @ ([ J [ J [ J ([ J [ J [ J
Features

Subtract the time data specified in (s1) and the time data specified in (s2), and store the subtraction result in the
device number specified in (d) or later.

(s1) hour (0~23) (s2) hour (0~23) (d) hour (0~23)
(s1)+1 minute (0~59) - (s2)+1 minute (0~59) > (d)+1 minute (0~59)
(s1)+2 second (0~59) (s2)+2 second (0~59) (d)+2 second (0~59)
Example

When subtracting 10:40:20 and 3:50:10

(sl) 10 (s2) 3 (d) 6
(s1)+1 10 (s2)+1 50 —> (d)+1 50
(s1)+2 20 (s2)+2 10 (d)+2 10

When the calculation result time is a negative number, the borrow flag turns on and the data +24 is the calculation

result. For example, in the case of subtracting 4:50:32 and 10:42:12, the result is not -6:8:20, but 18:8:20.

(s1) 1 (s2) 10 (d) 18
(s1)+1 50 (s2)+1 42 — (d) +1 8
(s1)+2 32 (s2)+2 12 (d)+2 20

When the calculation result is 0 (0 hour, 0 minute, 0 second), the zero flag turns on.

Related device are as follows:

Devices Name Content

SM152 Borrow It is ON when the result of the TSUB(P)
instruction is less than 0:00:00

SM153 Zero It is ON when the result of the TSUB(P)

instruction is at the time of 0:00:00:00
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#Note:

* The devices specified in (s1), (s2), and (d) occupy 3 points respectively. Be careful not to overlap with the
device used for machine control.

» When using the clock data time (hour, minute, second) of the built-in real-time clock of the CPU module, use the
TRD(P) instruction to read the value of the special register and assign the word device to each operand.

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the values specified in (s1) and (s2) are other than 0 to
23
When the values specified in (s1)+1, (s2)+1, (s1)+2 and
(s2)+2 are other than 0 to 59
Example
MO
——{TSUB DO D10 D20 -
Set DO time to 16:30:00 and D10 time to 4:30:0
Do o o o0 o 1 0o o 00 0o O 0O o 0 0 0 0O 16
iy} o 1 1 1 1 o0 0o 0 0O O O O O O 0O O 30
nz o o 0 0O O O O OO OO O O 0 0 0 1}
D10 a o 1 o0 0o O O O O O O O O O O O 4
D11 o 1 1 1 i o o 0o O O O O O O O O 30
1) b o o 0o 0O 0O O O O 0O 0O O 0O 0 0 o0 0 1}
After the coil is turned on, the D20 time is 12:00:00
D20 o o 1 i o o 0o o O O O O O O 0 0 12
D21 o o o0 o 0 O O O O O O O O O O O 0

D22 0o O 0 0 O O O O O O O 0O 0 0O 0 0 0
TRD/Clock data reading

TRD(P)

Read the clock data of the built-in real-time clock of the CPU module.

-[TRD (d)]

Content, range and data type

Parameter Content Range Data type Data type (label)
(d) Read destination and - Signed BIN 16 bit ANY16_ARRAY
start device number of
clock data (number of elements:
7)
Device used
Instruction  Parameter Devices Offset Pulse
modification extension
T C D R [D] XXP
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TRD Parameter 1 [ ] [ J ([ J [ ] [ ] o

Features

Read the clock data (SD100 to SD106) of the real-time clock built into the CPU module into (d) to (d)+6 in the
following format.

Parameter Element Project Clock data Element Project
Special register SD105 Year (Gregorian) 2000 to 2099 - (d) Year (Gregorian)
SD104 Month 1t012 - (d)+1 Month
SD103 Day 1 to 31 - (d)+2 Day
SD102 Hour 0to 23 - (d)+3 Hour
SD101 Minute 0to59 - (d)+4 Minute
SD100 Seconds 0to59 - (d)+5 Seconds
SD106 Week 0 (Sun)to 6 - (d)+6 Week
(Sat)

* The related devices are shown below. The clock data of these special registers are updated through END
processing.

Devices Content

SD100 The second data of the clock data is stored in BIN code.

SD101 The sub-data of the clock data is stored in BIN code.

SD102 Time data of clock data is stored in BIN code.

SD103 The daily data of the clock data is stored in BIN code.

SD104 The monthly data of the clock data is stored in BIN code.

SD105 The year data of the clock data is stored in a 4-digit BIN code
of the Gregorian calendar.

SD106 The week data of the clock data is stored in BIN code. (0: day,

1:one, ..., 6: six) are stored in BIN code.
#Note:

» The device specified in (d) occupies 7 points. Be careful not to overlap with the device used for machine control.

Error code
Error code Content
4086H When reading the specified device range exceeds the
corresponding device range
Example

MO
——TRD DO

After the MO coil is turned on, the current date and time are read as 2020-2-19 13:10:38 Wednesday
Device +0 +1 +2 +3 += +5 +6
Do 2020 2 19 13 10 38 3

TWR)/Clock data writing
TWR(P)

Page 17 / 64 - last modified by Joey on 2022/06/09 16:19



01 LX5V programing manual - 07-5 Basic instruction

Write the clock data of the built-in real-time clock of the CPU module.
-[TWR (s)]

Content, range and data type

Parameter Content Range Data type Data type (label)
(s) Clock data write source, - Signed BIN 16 bit ANY16_ARRAY
start device number (number of elements: 7)

Device used

Instruction Parameter Devices Offset Pulse
modification extension
T C D R [D] XXP

TWR Parameter 1 [ ] [ J ([ J [ J [ J [ J

Features

Write the set clock data (s) to (s)+6 to the clock data (SD100 to SD106) of the real-time clock built into the CPU
module.

Set data at all times Special register

Element Project Clock data Element Project

(s) Year (Gregorian) 2000t0 2099 or 0 to — SD105 Year (Gregorian)
99

(s)+1 Month 1to12 - SD104 Month

(s)+2 Day 1 to 31 - SD103 Day

(s)+3 Hour 0to23 - SD102 Hour

(s)+4 Minute 0to59 - SD101 Minute

(s)+5 Seconds 0to59 - SD100 Seconds

(s)+6 Week 0(Sun)to6 (Sat) — SD106 Week

« If the TWR(P) instruction is executed, the clock data of the real-time clock is changed immediately. Therefore,
the clock data after a few minutes should be transferred to the set clock data (s) to (s)+6 in advance, and the
instruction will be executed when the correct time is reached.

« If the year in (s) is in the range of 0 to 99, it will be automatically treated as 2000 to 2099.

» When a value indicating an impossible time is set, the clock data will not be updated. Set the correct clock data
and write again.

* The day of the week (SD100) is automatically corrected.

» The related devices are shown below.

Devices Content

SD100 The second data of the clock data is stored in BIN code.

SD101 The sub-data of the clock data is stored in BIN code.

SD102 Time data of clock data is stored in BIN code.

SD103 The daily data of the clock data is stored in BIN code.

SD104 The monthly data of the clock data is stored in BIN code.

SD105 The year data of the clock data is stored in a 4-digit BIN code
of the Gregorian calendar.

SD106 The week data of the clock data is stored in BIN code. (0: day,

1:0ne, ..., 6: six) are stored in BIN code.

#Note:
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The device specified in (s) occupies 7 points. Be careful not to overlap with the device used for machine control.

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
Example

Set DO date and time to 2020-2-19 12:36:00 in advance

| MO
| || [TWRP DO

At the moment when the time 12:36:00 arrives, turn on the MO coil and write the time.

Do 2020 2 19 12 36 0 0

HTOS/16-bit data conversion of time data (hour, minute, second —
second)
HTOS(P)

Convert the time data stored after the device number specified in (s) into seconds and store the conversion result
as BIN 16-bit data in the device specified in (d).

HTOS (s) (d)]

Content, range and data type

Parameter Content Range Data type Data type (label)

(s) The device start number - Signed BIN 16 bit ANY16_ARRAY
that stores the data of (number of elements: 3)
the subtracted time

(d) The device start - Signed BIN 16 bit ANY16

number that stores the
converted clock data

Device used
Instructidtarametddevices Offset Pulse
modificatéaension
KnX KnY KnM KnS T C D R SD [D] XXP
HTOS Paramete® [ [ J [ [ J [ [ J [ J [ J ([ J [ J
1
Parameter [ J [ ] [ J [ ] [ J [ ] o [ ] o [ ]
2
Features

Convert the time data stored after the device number specified in (s) into seconds and store the conversion result
in the device specified in (d).
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(s) hour (0~9) ) (E? .

(s)+1 minute (0~59) |:> second

(s)+2 second (0~59)

Example

When 4 hours, 29 minutes and 31 seconds are specified in (s)

. - @

(s)+1 29 > | 16171

(s)+2 31

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the calculation result is not in the range of 0 to 32767
When the value specified in (s) is not in the range of 0 to 9
When the value specified in (s)+1 and (s)+2 is not in the
range of 0 to 59
Example
MO
0 —{HTOS DO D10
DO time is set to 5:36:53
oo {1 o 1+ 0 o 0O O O O O O O O 0 0 O 5
D1 g o 1 o 0o 1 0 O O O O O O O O O 36
0z { o 1 o 1 1 0o O O O O O O 0O O O 53

D10 {1 o9 1 0 1 1 1 1 0 1 1 1 0o 0 1 O 20213

DHTOS/32-bit data conversion of time data (hour, minute, second —
second)

DHTOS(P)
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Convert the time data stored after the device number specified in (s) into seconds and store the conversion result
as BIN 32-bit data in the device specified in (d).

-[DHTOS (s) (d)]

Content, range and data type

Parameter

(s)

(d)

Device used

Content Range

The device start number -
that stores the data of
the subtracted time

The device start -
number that stores the
converted clock data

Instructidtarametddevices

KnX

DHTOS Paramete®
1

Parameter
2

Features

KnY
[ )

KnM
[ )

KnS T

Data type (label)

ANY16_ARRAY
(number of elements: 3)

Data type
Signed BIN 16 bit

Signed BIN 32 bit ANY32
Offset Pulse
modificatéabension
(o D R SD [D] XXP
[ ] [ ) [ ] [ ) [ ] [ )
[ ] [ ) [ ] [ ) (] [ ]

Convert the time data stored after the device number specified in (s) into seconds and store the conversion result

in the device specified in (d).
(d)+1 (d)
(s) hour (0~~32767) , A y A .
(s)+1|  minute (0~59) I— second
(s)+2 second (0~59)
Example
When 35 hours, 10 minutes and 58 seconds are specified in (s)
n (d)+1 (d)
( S ) 39 p A v A .
(s)+1 10 E— 126658
(s)+2 o8
Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the calculation result is not in the range of 0 to 32767
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When the value specified in (s)+1 and (s)+2 is not in the
range of 0 to 59

Example

MO

0 ——{DHTOS

DO time is set to 15:33:24

Device +0
D0 15

The second of D10 after the MO coil is turned on is

Device +0
Do 2162703
D8 0

HOUR/Hour measuring 16-bit
HOUR(P)

DO D10 H

+1
33

The time for the input contact to be ON is measured in units of one hour.C

-[HOUR (s) (d1) (d2)]
Content, range and data type

Parameter Content Range
(s) The time when the KO to K32767
alarm (d2) is turned ON
(set by one hour)

(d1) Device that stores -
the current value of
measurement (specified
data register for power
failure retention)

(d2) Device that turns ON -
when the time limit
expires (alarm output)

Device used

Instrutdicmizteices

Y M S SM D.b KnX KnY KnM KnS T

HOURParameter ([ [ [ J [ J [ J
1

Parameter
2

Paran@ter @ [ J o [ J
3

Features

Cc
{

Data type

Signed BIN 16 bit

Unsigned BIN 16 bit

Bit
D R
e o
e O

+2
24

+1
24

SD K
e o
(]

Data type (label)
ANY16

ANY16_ARRAY
(Number of elements:
2)

ANY_BOOL

OffsePulse
modifeodttingion
H E [D] XXP

The input contact ON time is measured in units of 1 hour. When the cumulative ON time exceeds the time (BIN
16-bit data) specified in (s), the device specified in (d2) is turned on .
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* In (s), set the time until the alarm (d2) turns ON in units of 1 hour.

» (d1) stores the current measured value in units of 1 hour.

« If the median value of (d1) exceeds 32767, it will be modified to 32767.

* (d1)+1 stores the current measured value (in units of 1 second) that is less than 1 hour.
* (d2) turns on when the current value (d1) exceeds the time specified in (s).

* In order to continue to use the current value data even after the power of the CPU module is turned off, specify
the data register for power failure retention to (d1). If you use general-purpose data registers, the current value data
will be cleared by powering off the CPU module and STOP—RUN operations.

« After the alarm output specified in (d2) turns ON, measurement will continue.

» The measurement stops when the current value reaches the 16-bit maximum. To continue the measurement,
clear the current value of (d1) to (d1)+1.

#Note:

* The device specified in (d1) occupies 2 points. Be careful not to overlap with the device used for machine
control.

« After the instruction stops running, the measurement stops and the output continues to be maintained.

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the value of (s) is negative
Example

‘ MO
| | [ T 7
| || (HOUR K98 DO Y4
When MO = ON, the duration of the state is accumulated, the time is recorded in DO, and the seconds less than
1 hour are recorded in D1. When the accumulated time of DO reaches 98 hours, the Y0 output state is ON. When
the timing conditions are met, after reaching the specified value (K98), the accumulated timing will continue and

the reading will continue to increase; the current time value DO reaches the maximum value of 32767 hours and D1
reaches 3599 seconds, the timing measurement will stop. The current time values DO and D1 are cleared to 0.

DHOUR/Hour measuring 32 bits

DHOUR(P)
The time for the input contact to be ON is measured in units of one hour.
-[DHOUR (s) (d1) (d2)]
Content, range and data type

Parameter Content Range Data type Data type (label)

(s) The time when the 0102147483647 Signed BIN 32 bit ANY32
alarm (d2) is turned ON
(set by one hour)

(d1) Device that stores - Unsigned BIN 32 bit ANY32_ARRAY
the current value of _
measurement (specified 2 (Number of elements:
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data register for power
failure retention)

(d2) Device that turns ON - Bit ANY_BOOL
when the time limit
expires (alarm output)

Device used
InstriRdianDetdces OffsePulse
modifiaadiasion
Y M S SM D.b KnX KnY KnMKnS T C D R SD LC HSCK H [D] XXP

DHOWRrameter e 6 o6 o6 o o o o o o o o o o o
1
Parameter [ ] [ J [ J o [ J
2
Paran@ter @ [ J [ J [ J [ J [ J
3

Features

* The input contact ON time is measured in units of 1 hour. When the cumulative ON time exceeds the time (BIN
32-bit data) specified in (s), the device specified in (d2) is set to ON.

* In (s)+1, (s), set the time until the alarm (d2) turns ON in units of 1 hour.

* (D1)+1 and (d1) store the current value measured in units of 1 hour. ((d1)+1: high bit, (d1): low bit)
« If the median of (d1)+1 and (d1) exceeds 2147483647, it will be modified to 2147483647.

+ (D1)+2 stores the current value (in units of 1 second) of the measurement that is less than 1 hour.
* (D2) turns on when the current value (d1)+1, (d1) exceeds the time specified in (s).

« In order to continue to use the current value data even after the power of the CPU module is turned off, specify
the data register for power failure retention to (d1). If you use general-purpose data registers, the current value data
will be cleared by powering off the CPU module and STOP—RUN operations.

« After the alarm output specified in (d2) turns on, the measurement will continue.

» The measurement stops when the current value reaches the 32-bit maximum. To continue the measurement,
clear the current value of (d1) to (d1)+2.

#Note:

* The device specified in (d1) occupies 3 points. Be careful not to overlap with the device used for machine
control.

« After the instruction stops running, the measurement stops and the output continues to be maintained.

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the value of (s) is negative
Example

‘ MO
| || [DHOUR  K1000 DO YO
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When M0=0ON, the duration of this state is accumulated, the time is recorded in D1, DO, and the seconds less
than 1 hour are recorded in D2. When the accumulated time of D1, DO reaches 1000 hours, the YO output state is
ON. When the timing conditions are met, after reaching the specified value (K1000), the accumulated timing will
continue, and the reading will continue to increase; the current time values D1 and DO reach the maximum value of
2147483647 hours, and when D2 reaches 3599 seconds, the timing measurement will stop and the timing should
be restarted. The current time values DO, D1, and D2 must be cleared to 0.

STOH/16-bit data conversion of time data (second — hour, minute,
second)

STOH(P)

Convert the second 16-bit data stored in the device number specified in (s) into hour, minute, and second, and
store the conversion result in the device specified in (d) and later.

-[STOH (s) (d)]
Content, range and data type

Parameter Content Range Data type Data type (label)
(s) The device start number 0 to 32767 Signed BIN 16 bit ANY16

that stores the clock
data before conversion

(d) The device start - Signed BIN 16 bit ANY16_ARRAY
number that stores the (number of elements: 3)
converted clock data

Device used
Instructidtarametddevices Offset Pulse
modificatéabension
KnX KnY KnM KnS T C D R SD [D] XXP
STOH Paramete® [ [ J [ [ J [ [ J [ J [ J [ J [ J
1
Parameter [ J [ ] [ J [ ] [ J [ ] o [} o [ J
2
Features

Convert the second data stored after the device number specified in (s) into hour, minute, and second, and store
the conversion result in the device specified in (d) and later.

(_(i)_\ (d) hour (0~9)

second (0~32767) |:> (d)+1 minute (0~59)
(d)+2 second (0~59)

Example

When 29,011 seconds are specified in (s)
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r (=) \ (d) 8

29011 > (d)+1 3

(d)+2 31

Error code
Error code Content
4085H When reading the specified device range exceeds the
corresponding device range
4086H When writing the specified device range exceeds the
corresponding device range
4084H When the value of (s) exceeds the range
Example

MO
————-/STOH DO D10 )‘

Set DO seconds to 12537

The hour, minute and second of D10 after the MO coil is turned on are

D10 1 1 ¢ 0o 0 o 0O O O O O O O O 0O O 3
D1t o o t 1 {1 o 0 0o O O 0 O O 0O 0O 0 28
D1z 1 o 0o 1 1 1+ 0o 0o O O O O O O O O &7

DSTOH/32-bit data conversion of time data (second — hour, minute,
second)
DSTOH(P)

Convert the second 32-bit data of second stored in the device number specified in (s) into hour, minute, and
second, and store the conversion result in the device specified in (d) and later.

-[DSTOH (s) (d)]

Content, range and data type

Parameter Content Range Data type Data
&nbsp;&nbsp;&nbsp;&nbsp;type
(label)
(s) The device start number 0 to 117964799 Signed BIN 32 bit ANY32
that stores the clock
data before conversion
(d) The device start - Signed BIN 16 bit ANY16_ARRAY
number that stores the (number of elements: 3)

converted clock data

Device used
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Instructidrarametddevice