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1. SEQUENCE PROGRAM

1.1 LIST OF SEQUENCE PROGRAM COMMANDS

1.1.1 List of Basic Sequence Commands
Table 1.1 Shows the list of the basic Sequence Commands

Table 1.1 List of Basic Sequence Program Commands

Command Symbol Mremonc|  Operand Function Value of Operand
Calculation starts at
TOR TR
STORE — S Reference NO contact Reference
Raference
) QOutput col:01to 0612
STORE NOT | ./ STN| Reference | C@Culdtion starts at | gl ol N1 to N1536
NC contact In lay:[1 512
Timer coil:T1 10 7256
AND | — — |AND| Reference | oot Tt MC unit coltY 1 t0 Y512
Reference MC unit relay: X1 to X512
Serid don at MC control col. Q1 to Q256
o erial connection a ,
ANN | Reference MC controlrelay.P 1 to P256
AND NOT A NC contact M-code relay: MUXX
Reference Link coil: D1 to 01024
B : Stepoing relay, SY'YXX
Parallel connection
OR - J O R | Reference at NO contact
Reference
R Paraliel connection
OR NOT . /’J ORN | Reference at NC contact
Reference
Start-up differential | Reference
STORE HIGH —{ 4 |— STH | Reference contact calculation
Reference starts Outout coit01 10 0512
Start-down differential| Internal cai: N1 1o N1536
STORE LOW | I }— STL | Reference | contact calculation |lnoutrelay:ll1ol512
Reference Starts Timer coil:T1 to T256
Counter coil:C1 1o C256
: Start-up Link coil: D1to D024
AND HIGH i —tf— | ANH | Reference | differential cortact
Reference serial connection
_ Start-down
AND LOW b —Jb— | ANL | Reference | differential contact
Reference serial connection
i Start-up
OR HIGH J ORH| Reference differential contact
Ee?efrence parallel connection
] e Start-down
OR LOW S '__‘ ORL | Reference differential contact

Reference

parallel connection




1.1 LIST OF SEQUENCE PROGRAM COMMANDS

Table 1.1 List of Basic Sequence Commands (Cont'd)

Command Symbol Mnemonci  Operand Function Value of Operand
AND BLOCK { ... ... S ANB Serial connection Without reference
between blocks
OR BLOCK ORB Paralle! conrection
between blocks
ouT —( ) OUT |Reference | Coil output Reference
Reference
Qutput coi_l 01100512
LATCH —(L)— L.TC |Reference |Latch coil output Internal col : N1 to N1536
MEC unit coll - Y110 Y512
Reference MC cortral col : Q1 to Q266
. Link coil ; 01tpD1024
SET —(S)— SET |Reference | Operation holding
output
Reference
RESET (R)— RST |Reference| Operation holding Reference
release output Output coil : 01t 0612
Reference Internal coil : N1to N1536
MC unit coll - Y1 to Y512
MC control cod : Q1 to G296
Link coil : D1teDI1024
Tirmer coil: T1 10 T256
Counter coil : C1 10 C266
TIMER SET Set Value TIM | Set Value TXXX | Tmer starts operation at Set value
T— input ON and TXXX is turned Eﬁt)ans‘ééa?t : \F“J Tt<t3 %%{?4%
: ata registar ; Wit
TXXX Ohi aftler time elapse of tne nputregster - 71102128
SeL valLe. Link register : R1 o R1024
TXXX _
Timer set coll : T1to 7266
T1to 7128 : 100mises tng
112910 T256 : 10m/sec timer
COUNTER SET Set Value CON | Set Value CXXX | From input OFF 1o ON, Set value
- the counter is added with+1; | Constant : 1 to 9999
CXXX when the counted value Data reg{ster - W1 to W2048
reaches the set value, CXXX | Inputregister: 2110 2128
is turned ON. Link register : R1to R1024
CXXX
Counter setcod : C110 C256




1. SEQUENCE PROGRAM

Table 1.1 List of Basic Sequence Program Commands (Cont'd)

Command

Symbo

I Mnemonic

Operand

Function

Value of Qperand

TIMER

TMR

Input 1

Inputd—

Set ValueOutput!

TMR
TXXX

L Quiput?

Set Value TXXX

On-delay timer {TXXX
is turned ON when
the timer counted
value reaches the
set value)

T1 1w T128: 100m/sec
tinmer

T129 o T256: 10m/
Sec timer

Set Value

Constant:! to 9999
Data registerw 1 1o W2048
Input register:Z 1 10 2128
Link register:R 1 to R1024

TXXX
Timer coll: T11t0 T256

COUNTER

CTR

Input 1=

Set Valuel-0ulput!

CTR

InputZ2—

CXXX

L Ourput?)

Set Value CXXX

Addition countar
CXXX:C1to C128
Each time input 1 is
turned OFF and
then ON, +1 is acded
to the counter ;
CxXXX is turned ON
when the counted
value reaches the
set value.

Subtraction counter
CXXX: C129 to C256
Each tme nput 1is
twurned OFF and then
ON, -1is subtracted
from the counter ;
CXXXis turned ON
when the counted
value becomes O.

Set Value

Constant:1 to 9999
Data ragister ] to W2048
Inpuzregister.Z 1 10 2128
Link register:R1 1o R1024

XXX
Counter col C1 to C206




1.1 LIST OF SEQUENCE PROGRAM COMMANDS

1.1.2 List of Applied Commands

Table 1.2 List of Applied Commands
Command Symbol Mnemonicl  Operand Function Value of Operaud r
Addition ADD 51 82 D Addition in 4 digits
nputi4 ST - Qutput! decimal
S2 | Oupa? ST +82=D S1,82
ADD Constant : 1 t0 9999
D - Oupt3 Data register : W1 1o W2048

Input register : 2110 2128
Link register - R11to R1024

Subtraction SUB|ST S22 D Suptraction in 4 digits
mputt= ST - Quputd decimal D
Data register : W1 W2048
S2 (i ST-82=D Link register : R? to R1024
SUB
D Output3
Multiplication — MUL|S1 S2 D | Mutipication in 4 cigits| $1,52
4381 decimal Constant : 1 to 9999
et o |Data register : h;J } o V%Zlﬂzflg
i S1X 82 nput register t0
l\flsj_ Ouiout? D Upper 4 digits | Link regster : R11oR1024
D o =D+1;Lower 4 digits
Data register : W1 to Wo047
Link register : R1t0R1023
Division LIV ST 82 D | Division in 4 digits St
ot ST Ououd decimal Constant : 110 9999
51514150 Data register : W1to W2047
npu2 S2 - Quou? IR Input register : 21 to 2127
DIV =D Quotient Link register : R to R1023
D+ 1:Remainder
D - Oum3 or decimal point -
quotient

Constant : 110 9939
, Data register : W1to W2D48
Input register : 21107128
Link register : R1toR1024

D

Data register - W1to We47
Link register : R110R1023




1. SEQUENCE PROGRAM

Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremonc|  Operand Function Value of Operand
Double-length CAD |81 82 Addition in 8-cigit decirmal
Addition nout’4  S1  Ouput!
(S151+1)+ (82,52+1]
S2  Output? D Upper4dgts  |S1,52
DAD D+lLower 4 caits | Data register : W1 to W2047
D L 0upu3 Input register : 7110 2127
Link register : R110R1023
Double-length DSB (ST 82 Subtraction in 8-igit decimat
Subtraction put' ST FCuput! D
{S1,51+1) + (52,52+1) | Data register : W1to W2047
S22 LOupu? O Upper 4 digits Link register : R1 to R1023
NS D+ 1:Lower 4 digits
D Ouout3
Double-length DML [S1 82 Multinfcation in 8-dgit decimall S 1.52
Multiohcation  [inputi4 S1 = 0utput! Data register : W1 to W2047
(51.51+1) X (52,524 1)/ Input register : Z110 7127
DML D+ 1:Upper 4 digits D
D oupd3 D+2;Lower 4 digits Data register - W11toW2045
D+3:Lowermost 4 digits|Link register : R1 1o R1021
DDV |31 82 Division in 8-cligit decimal [ S1
mouil ST 0upurd S151+15142.51+3 |Data register : h;f} 10 V;?gﬂg
Double length 52,52+ MPLILTEQISIEr : Z1 10
Division 9 2 LOupue D Quotent Link register : R1toR1027
vy D+1”
0+2. Remainderor  |[S2
L Output3 : < .
i D+3” cecimalpont | Data register : Wl toWa47
quotient | Input register : 2110 2127
Link register : R1taR1023
D
Data register : W1 to Weld5
Link register ; R1toR1021
Square SOR|S D Square roat in 4-digt decimal | S _
Root Input 1 S | Outoutt Data register - W10 W2048
JSO ntegral section | NPUt register - Zi 10 Z128
SOR D+ 1Decimal section| LNk register : RT o R1024
D D
Data register : W1 to W47
Link register : R1toR1023




1.1 LIST OF SEQUENCE PROGRAM COMMANDS

Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremonci  Cperand Function Value of Cperand
Double-length 0SQ(S D Square root in 8-digit decimal
Square Reot [noutd S Fouputt {55+
=D integral section
DsSQ O+1;Decimal section  |S
D Data register @ W1to We049
Input register - 7110 2127
Link register : R1to R1023
Sine SN|S D Sine between 0% and 360°
nput’- S Output! D
SIN{ (S) . (S+13 ) Data register - W1 1o W2047
SIN {integral) {cecmal)  |Link register : R1 1o R1023
D FOutput? = O] . D«MN
(integral) (decmal)
Cosine COS|S D Cosine between 0" and 360°
nputl- S Ouput! '
' COS{ (3] . (S+11}
CoS {integral) {(decimal)
D FOuput? = (O] . (O+1)
(integraf) {decimal)
Block BLK|S D Data of the source table| S;Source table start
Transfer nput’q S Ouput! are sent simultaneously | Qutput coil : 01to 0497
10 the destination table. [INternal coll - N1 to N1521
D |Oupu? Input relay @ 11101497
BLK Timer register : T1to (T:ggg
L Counter register - C1to
Z__[Omeuts - MC unit col - Y1 1o Y487
S ™ D MC unit relay : X1 to X241
S+1 1 D41 Size| MC contrel coi - Q1 to G241
. MC cortrol rely ; P1 to P241
[Sez1lp-7-1] Link coil : D1toD1009
Data register : W1 to W2048
Input register : Z1to 2128
Link register : R1 to R1024
D:Destination table start
Output coi : 01 1o 0497
Internal coil : N1toN1621
Link coil : D1toD1009
Data register : W1 toW2048
Link register : R1to R1024
Z;Table size
Constant : 1to MBI

— 1] —

F



1. SEQUENCE PROGRAM

Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremone|  Operand Function Value of Operand
Register to RTT P Data of the source
Table nput’4 S Foutput reference, which are
Transfer in accordance with the
nou?- P HQupu? constants of the pointer, | S;Source reference
RTT are transferred to thelOutput coil : C1 10 0497
o 72 Loupd destinati_on table at  {!nternal coil : N1to N1521
every register per scan./input relay @ 11101497
Timer register : T116 7256
S P{r) i Ponter | Counter register : C1 to G256
P+1 NDest- |MC unit col - Y110 Y497
: nation| MC unit relay : X110 X241
Pinst| (Table | MCcontrol rélay - P1 1o P24/
the contents| P47 Data register : W0 W2048
Input register : 2110 2128
Link register : R to R1024
Table to TTR P Data of the source
Register w4 S Fouput table, which are in
Transfer accordance with the
24 P Cuioli? constants of the pointer,
TTR are ransferred from every | P; Pointer
register per scan to  |Data register ; W1 to Weo47
nputs 2 QoS the next register to the |Link register : R to R1023
pointer.
S P(n) |Pointer
: P+1
S4N_rDestination
: Z; Table size
S+Z-1 Constant ; {10999
Table to TTT P Data of the source
Table nput'H S HOuow! reference, whichis
Transfer at the nth+1 indicated
nputd P Foutput? by the pointer constants
TTT n, &re sent to the nth+ 1
nou  Z Houpas of the destma}twon table
at every reqister per
scan.
S P(n) [Pointer
: P+
S+n : Desti-
: LP+n+‘l nation
S+2-1 | |Tebe
P+7




1.1 LIST OF SEQUENCE PROGRAM COMMANDS

Table 1.2 List of Applied Commands (Cont'd)

Command

Symbol

Mnemonic

Operand

Function

Value of Operand

First-in

input 1

FIN

—Cutput !
L Output?

Outoul3

FIN

P

z

Data of the destination
table are moved up
and data of the source
reference are transferred
to the first empty
destination table.

Source
ECINE®D
}\P+1(d)
o

4 IPn+1

()shows
the contents

Pointer

Dest-
nation
Table

P+1

S:Source reference
Output coll : 01100497
Internal coil ; N1 1o N1521
input relay : 1 101497
Timer register : T1 to T256
Counter register ; C1 to C256
MC unit coll ; Y1 t0 Y487
MC unit relay = X110 X241
MC contrcl relay : P1 to P241
Link coil : D1toD1009
Data register : W1toW2048
input register ; 2110 2128
Link register : R1to R1024

P: Pointer
Data register ; W11 W204%
Link register : R* 1o R1023

Z: Table size
Constant : 110 100

First-out

InpLt 1

FOT

-Cutput
-Outout?

—Output3

FOT

A transfer in which the
desination table used
for FIN (FIFO table) is
to be the source table;
the nth data indicated
by the pointer contents
n are transferred to
the destination.

Source
Pin)
P+1

Pointer

Dest-
: nation

: D(d1)
P+n{d1

~

3|0R] 80405

= {( )shows
P+ | the contents

(FIFO Table)

P; Pointer
Data register : W1 to W2047
Link register ; R1 1o R1023

D;Destination
reference
Outout coll : 01 to 0497
Internal coll : N1 to N1621
Input refay : 11101497
Timer register : T4 10 7266
Counter register : C11w0 256
MC unit ool ; Y110 Y497
MC unit reiay : X1 to X241
MC contral refay  P1 to P241
Link coll : D1 to D1009
Data register : W1 to W2048
nput register : 2110 2128
Link register : R1toR1024

Z: Tabie size
Constant ; 1o 100




1. SEQUENCE PROGRAM

Table 1.2 List of Applied Commands (Cont'd)

Command

Symbal

Mnemonic

Operand

Function

Value of Cperand

Search

Input 1

InpLte—

SRC

SRC
- Qutput !

L Cutput?

L Cutput3

S

P Z

Date which coincide
with the specified
data are searched for
in the source table
and the result (the nth
source table from the
top) is stored in the
cointer.

Source Result
S{do) Pin)
: dn
Coincidence
{d1):Seach Data

{nyResult

{ )Shows
the contents

S+nidn)

S+7-1

S: Source table
starting reference
Data register:W* 1o W2048
Input register: 7110 2128
Link register: R1toR1024

P: Pointer
Data register: W1 10 W2047
Link register: R1 10 R1023

Z: Table size
Constant:1 to100

Table Set

75T

Input -1

TST

—Cutput]

L Qutput?

- Output3

The contents of the
source are transferred
to all tables of the
destination.

Source
'S

Desti-
nation
Table

D+1

D+Z-1

S: Source tabie
reference

Data register: W1 to W2048

Input reaister: 710 2128

Link register: R11oR1024

D: Destination table
starting reference

Date ragister: W1 to W2048

Link register: R1toR1024

Z: Table size
Constant;1 to 100

Status
Read

Inout 14

STT

STT
= Output !

L Output?

PCL unit system
information is read
out from the specified
register.

PCL System
Information Poirter

1 P(n)

jPH
n

P+2
r+ 1 S

r1+:Z—1 J

P+Z

Information for
table Z from the
BOSIUOO specified
Y pONter is
stored.

P: Pointer
Data register; W1 10 W2047
Link register: R1toR1023

Z: Table size
Constant:1 to100




1.1 LIST OF SEQUENCE PROGRAM COMMANDS

Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremonicl  Operand Function Value of Operand
AND AND| S D Z | Logical operation AND | S: Source table
Table o= S Lo IS executed between starting reference

tdhe% 32;{%%*?55;?5 Output coil:01 10 0497
D [FOutou store the result in the :nter?ai ({"O”fﬁ]ttol Fg]?&i
AND destination table. NPUL reray:t 1o
7 Lo Timer register:T1 10 T256
Counter register: C1 to C256
MC unit coil: Y1 to Y437
MC unit relay: X1 1o X241
OR ORT | S D z Logical op?jr%tion OR [ MC control cok:Q1 to Q241
Table S 1S executed DEtWeEeN | MC control relay: P1 10 P24
nou s the source table and | | iy oo 10D
estination table to -t
D Outout? store the resu[tbi‘n the Ew?atft "reeg'étgjgﬂ tté’ ;"122%48
ORT destination table. | erR1 o RiTb0
Z  Outpu3
Exclusive XOR|s D Z|Logical opeéaéion XOR
OR Table S | IS executed petween | D: Destination table
neut Qput Ejhe source tabtlge and starting reference
estination table to - 7
o fome S o | 022 o300
XOR destination tedle. | | cail D1toD1009
£ o Data register:W1 to W2043
Link register:R1to R1024
Complement CMP|S D 7 A‘FLI bit imformati&n of
(Bit Reverse) 1 S L the source table is
Inputf Output! reversed and stored
in the destination Z: Table size
D [FOutpuz table . Constant:! 1o MAX 100
CMP
Z - Output3
Compare S CPRIS P Z Tpehsame bit numg?ars S: Source table
2=t ' Gt the source table starting reference
\Blt CompaHSOn) |nDUt1‘“ _OUtpUt1 and destination Table Same asgcompfement
are compared to each (CVP}
w4 p o -Outout? other by one bit. o
CPR P: Pomper
> O3 Data register:W1 to W2047
~ Link register:R1 to R1023
Z: Table size
Constant;! to MAX.100

F



1. SEQUENCE PROGRAM

Table 1.2 List of Applied Commands (Cont'd) -

Command Symbol Mremonici  Operand Function Value of Operand
Modify MBT!P D Z  Ameng destination | P: Pointer
Bit nourt4 P Rouput tables, the status of | Constant: 1 to 9600
: th%bmgt the %ﬁggf‘gd Data register: W1 to W2048
houi2-{ O Output? order aesign Y1 Input register:Z1 to Z128
MBT the pointer is forcedly| | i ragictar 2110 R1024
set or cleared.
nput34 Z —Outpu3
Source  Destination
P(n) D D: Destination table
: stariing referance
n’ Output coil: 01 to 0497
: Internal coil: N1 to N1521
Link coil: D1t D100S
Data register:W1 to W2048
Sense SEN P D Z AmOng destlnation Llﬂk rengter: R1 10 RWOZ‘&
(Bit Sensing) a P N tables, whether the '
et dupd status of the bit at
the specified order
npu2-{ D Oupu2 designated by the
SEN pointer is "1" or "0". . Table
Input3~ - Qutout3 » labie si1ze
° z o Constant; 1 to MAX100
Source Destination
| P(n) \ D
n M
Multi MRT|S D Z | The destination table| S: Source register
rotate not'H P Oupud bit arrangement status | Data register: W1t W2048
’ i is snifted w0 the left o | Link register; R1 t0 R1024
right for the shifting
npu2{ D |Odtput? number {1to 15} | D: Destination table
MRT SDelCifEEd In the source starting reference
nput3 7 Ouput3 register.
Data register:W1 to W2048
Link register: R1to R1024
Z: Table size
Constant 1 to1C0




1.1 LIST OF SEQUENCE PROGRAM COMMANDS

Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mnemonc|  Operand Function Value of Operaud
BCD to BIN BIN |S P Z| Source table BCD dataare | S; Source table starting
Conversion  |mputi- S — Outout ceonverted to binary in one reference

scan and transferred to the . '
- Data register ; Wio W2048
P Eouow destination tabl. Input register 21102128
BiN Link register : RitoR10%
2 omd
BCD {— Binary (Pt -
table ; Pointer
DATA] [DATA Data register : Wi to W04
Link register : R{tgR1023
BIN to BCD BCD|S P Z| Source table binary data are
Conversion {nputt- S t~Ouiput! converted 10 BCD in one 7 : Table size
scan and ransfered tothe | onstant - 1 to 15
P E o destination tabie.
BCD
2 Oupud
source table ™ p Pointer
Binary BCD | pesrain
DATA| |DATAl#¢
Skip SKP | 8 Circuit block processing for | S - Source reference
SKP the number specified by the | Data register : W1 o W28
source reference is frozen iput register : 71 to 2128
nput! 4 S and the frozen creuit bock | Constant @ 1 to 9999
15 skipped {0 decode the
program,
Subroutine GSB | GXX The specified subrouting GXX ; Subrouting No.
GS8 circuit 1s called to decode. -G01 to G99
nouti—  GXX
Pulse Output PLS S The coll specified by the S, Source reference
PLS source reference s tumed | Outpur coil - 01t 0512
ON only for one scan, Internal coll ; N o N16%
InputlH S
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Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremonic]  Operand Function Value of Operand
Coit Clear CLR|{S Z As many coils as Z: Number of coils
Input 1 Z specified of the coils
specified with the caill S: Coil No.
CLR numbers are turned | Output coll: 01 to 0512
S OFF. interna coil N1 1o N1536
Link coil: D1t D1024
MC unit coib ¥ 1 to YB12
MC control colt Q1 to Q256
Program MVL [WXCOCWYYYY 227 Motion program
Operation Input 1 WWXXXX |- Qutput operation is executed.
Input2 { WYYYY |-Outpur?
' My WXXXX: Setting data
nputd Z2ZZ  —Qutput3 Data register: W1 to W2048
WYYYY: Monitor data
) Ister: 4
Single-block SO K WYY 722 Motion program | D0 1o T o WEDEE
Cperation  |nput’ - WXXXX L ougput! during program
Mode gferﬁtgn gsl exscuted
lole: ock.
Inpui2 4 WYYYY |-Outout2 Y 727: constant: 1o 999
MO (not used)
npui34 227 Outputd
independent MVA WX WYYYY ZZ7| Axis A or B indepen-
Kxis input 1 4 WXXXX L gueputt dent operation is
Operation performed.
MVA/MYB  [Input2-{WYYYY [FOupu
MVA
lhout3< ZZZ —Qutput3
Zero-point ZRN [WOXXWYYYY Z2Z| Zero-point return is
o finpuet 4 WXOOX L gt performed for the
Operation specified axis of the
ZRN
nput3- ZZ7  —Outpu3
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Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremoric|  Operand Function Value of Operaud
Jog Operation JOG [WOKX WYYYY ZZZ | JOG operation is performed
input 1 WXXXX -ttt | for the specified axis of the
specified MC unt,
o 2~ WYYYY o2
05 WXXXX ; Setting d
4 ZZ7 L ; Setling data
hpue 3 Quput3 Data register : Wi o W2048
WYYYY ; Monitor dats
Data register : W0 W2048
Manitor IVION [ WXOX WYYYY ZZZ | Tre conients specified with
Input 1 — WKL 0oz 1 the monitor No. is monitored.
227 ; Constant - 110 999
ot 2o WYYYYL (a2 {not used )
MON
3 £ZZ uoud
Current Value PCS [wxxxx wyyyy zzz | The specified current value
Setting Inout 1= WXOXXX L outpus 1 data are set 10 the MC unit
ppu 2= WYYYY L2
POS
o3| ZZZ oupu3
Parameter PRM [WXXXXWYYYY 7ZZ | The specified parameter is
Setting Input 14 VWIXXXX - Qutout 1 set 10 the MC unit,
Inout 2 WYYYY —(utout 2
PRM
houe 3| £Z4Z —Cutput 3
Constant VAR s wyyyy 2zz | The specified compensated
Value Input 1o WK - Qutput 1 value is set to the MC unit
Setting B
o 2 WYYYY —(utnut 2
VAR
meu3< 222 Ouoir
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Table 1.2 List of Applied Commands (Cont'd)

Command Symbol Mremcric]  Operand Function Value of Operand
Alarm Reset ARS [WXOOWYYYY ZZZ] The specified axis
Input 1 | WXXXX L gugput! alarm is cleared.
Input2 | WYY'YY Hutpur?
ARS
nput34  ZZZ  Outout3
WXXXX; Setting data
Data register: W1 to W2048
Servo ON I SVYN [WXXX WYYYY ZZ2) Current conduction | WYYYY; Monitor data
inputt = WXXXX L Ouioutt Status to the motor | Deta register: W1 1o W2048
of the specified axis
Input2{ WYY Y |HOupu2 No. is switched.
SVN
Input34 ZZZ  |-Output3 Z77; constant: 1to 999
(not used)
Mode Set MOD [Wxooo WyYyy 22zl MC unit mode is
Input ! WXXXX L oyt switched.
Input? 1 WYYYY |-Quput?
MCD
Input3<4 227 FOdtputd
Reset MRS [WXXXXWYYYY ZZZ| MC unit is initialized
Input 1 WXXXX —Output ! and the program No.
is switched.
input2 H WYY'YY —Ouout?
MRS
nout3 ZZZ  |-Cutputd
Emergency ESP |WXOX WYYYY 22| Emergency stop signal
StopgSignal inout1 4 WXRXX L gt is stent to the MC
Information unit.
Input2 WY YY'Y (=Oupu2
ESP
nput3— 227 —Outout3




1.2 OUTLINE OF SEQUENCE PROGRAM
1.3 RELATION BETWEEN MNEMONIC AND LADDER

1.2 OUTLINE OF SEQUENCE PROGRAM

Sequence program is described in ladder language or mnemonic language. There are mainly two types of commands
used for each language; basic sequence commands and applied commands. The basic sequence commands are such

as NO contact, NC contact, coil, timer, or counter command. Applied commands are such as four types of calculation,
data transfer, logic operation, etc.

1.3 RELATION BETWEEN MNEMONIC AND LADDER

Sequence program is created based on the sequence control specifications. It may be created in mnemonic language
or ladder language. These languages can be converted to each other by converting process (compile).
Sequence program created in ladder language is to be executed by the PLC unit,

SEQUENCE CONTROL
SPECIFICATIONS

MNEMONIC PROGRAMMER LADDER PROGRAMMER

.............................................................................................................................................................................................................................................

PERSONAL CCMPUTER

— | cowerson | T
MNEMONIC LADDER
LANGUAGE LANGUAGE
-~ MNEMONIC -
CONVERSION

SEQUENCE PROGRAM SEQUENCE PROGRAM

READ-OUT WRITE-IN

PLC

e

Fig.1.1 Relation between Mnemonic and Ladder
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1.4 CONFIGURATION OF SEQUENCE PROGRAM

Sequence program is stored in the PLC memory. The PLC reads out and executes the program to perform the aimed
sequence control. Up to 16k-step of sequence program can be stored in ladder language conversion. One step size is
3 bytes.

Sequence programs are stored in the order of the numbers with the circuit block (described in Section 3) as the

reference unit).

SEQUENCE PROGRAM MEMORY

A
CIRCUIT BLOCK1
CIRCUIT BLOCKZ
CIRCUIT BLOCK3
16xk-STEP
FINAL CIRCUIT BLOCK
NCT USED
Y

Fig.1.2 Configuration of Sequence Program
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2.1 LIST OF REFERENCES

References indicate addresses assingned to the 1/0 device in which the PLC sends and receives the signals to/ffrom
external devices. They are used as command operand {contact No./ register No. ) in the sequence program.

2.1 LIST OF REFERENCES
Table 2.1 shows the list of references used for the PLC unit.

Table 2.1 List of References
Name Points  |Reference No. Remarks
Qutput coil 512 points | 01 tc 0512 | 01 to 0986 (Basic 170 unit)
Input relay 512 points| 11 to 1512 | 11 to 1160 (Basic I/Q unit)
Internal coil 1536 paoints{N1 to N1536“ N15636: Battery coil (ON at battery voitage normal)
§ Timer coil 256 points | T1 to T256 | T1to T128: 100ms timer, T129 to T266: 10ms timer
g Counter coil . | 256 points| C* to C256 | C1 to C128: addition counter, C129 to C256: subtraction counter
% MC unit coil 512 points] Y1 to Y&12 Signa! output from PLC unit to MC unit
% MC unitrelay | 512 points | X1 to X512 | Signal output from MC unit to PLC unit
B MC control coll | 256 points | @1 to Q256 | Not used
MC control relay | 256 points | P1 to P256 | Control input relay from MC unit to PLC unit
M-code relay 1é0 points | MUXX U; MC unit Nos. : 1,2 XX; code Nos. : 00 to 89
Stepping relay | 3618 points| SYYXX | YY; stage Nos. : 01 tc 32 XX: step Nos. : 1 to 99
Link coil 1024 points| D to D1024| A kind of internal coi
@ Dta register 2048 words|W1 to W2048 Data registers W1 to W128 are output registers
§ Input register | 128 words | 21 to 2128 | Not used
?%_J Link register [ 1024 words|R1 to R1024 IA kind of data register
% Timer register | 256 words | T1 to T256 | Register to store timer measured values
. Counter register | 256 words | C1to C256 | Register to store timer counted values

Note: When Txxxx (timer reference) and Cxxxx (counter reference) is used for the basic sequence commands,
they indicate timer coil and counter coil, respectively. When they are used in the applied commangds,
they indicate registers to store the time measuréd value and counted value, respectively,

— 23 —
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2.2 DESCRIPTION OF EACH REFERENCE

The details of each reference and data contents which can be used in the commands will be explained in the
description of the commands. In this paragraph, a general explanation will be given.

(1) Type of references

When the references are classified according to the data word length, there are two types: discrete type of 1-bit
data length and register type of 16-bit length.

(a) Discrete reference
References having bit data of ON and OFF are generally called “discrete references” . (See Table 2.1)

(b) Register reference

References havihg 16-bit word data are generally called “register references” . (See Table 2.1}

(2) /0 reference
Various references of discrete and register types which can be sent or received to/from the external devices
(relays, valves, etc., ) through the PL.C 1/O section are 1/O references. Fig. 2.1 shows the relation between

the PLC I/O and references.
There are four types of I/O references; discrete input, discrete output, register input and register output.

ON/OFF S Ay ON/OFF
REFERENCE REFERENCE
sional L B PP R DO gianaL
DATA DATA,
LADDER
PROGRAM |  ——
NUMERICAL C 7Ry oo NUMERICAL
VALLE «—| RI | [HREE— —p |REERENCEL | RO [—b VALLE
SIGNAL COATA . DATA. SIGNAL

Fig. 2.1 Relation between PLC /O and Reference

(a) Output coil reference (Oxxx)
References which can output ON/OFF signal to the PLC output section among discrete references.

They are indicated as OXxx (XXX: 1 to 512) and called output coil references. The output sections where
ON/OFF signal can be output are generally called discrete output (DO).

(b) Input relay reference {Ixxx)

Input relays are references which can input ON/OFF signal from the PLC input section among the discrete
references. They are indicated as Ixxx (XXX: I to 512) and called input relay references.
The input sections where ON/OFF signal can be input are generally called discrete input (DI).



2.2 DESCRIPTION OF EACH REFERENCE

{c) Output registerreference (Wxxx)

Output registers are references which can output register data to the PLC output section among the data registers.
They are indicated as Wxxxx (xxxx: 1 to 128) and called output register references. The output sections
where register data can be output are generally called register output (RO).

{d} Input register reference (Zxxx)
Input registers are references which can input register data from the PLC input section.

They are indicated as Zxxxx (xxxx: 1 to 128) and called input register references. The input sections where
register data can be input are generatly called register input (RI).

(3) References for MC unit
References assigned 1o the 1/O number sent/received between the PLC andMC units,
References assigned to the signals which the PLC outputs and the MC unit inputs are called MC unit coils.
These MC unit coils are indicated with references of Yxxx (xxx: 1 to 5 123
References assigned to the signals which the MC unit outputs and the PLC input are called MC unit relays.
These MC unitrelays are indicated by Xxxx (xxx: | to512).
Additionally, there are some special relayscalledMC control relays (Pxxx) or M-code relays.
Fig 2.2 shows the MC unit reference data to be sent/received between the PLC and MC units.

......... N
e | REFERENCE 7| PROGRAM
SUDATA
_|
— R T MOTION
Rox | mestrenice | eeron
DATAL ¢
LADDER PROGRAM L
PLC UNIT MC UNIT

Fig.2.2 Reference for MC unit
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@ MC unit relay

MC unit relays are references to read output variable #0 on the MC side.
Table 2.2 shows the corresponding relation between the MC unit relays and output variables.

Table 2.2 Relation between MC Unit Relays and Output Variables

Reference| Corresponding Output Variables Reference Corresponding Output Variables
X1 MC unit 1 cutput variable  #01 Xe2h7 MC unit 2 output variable  #01
X2 MC unit 1 output variable  #02 X258 MC unit 2 output variable  #02
X3 MC unit 1 output variable  #03 X2h9 MC unit 2 output variable  #03

X255 MC unit 1 output variable #2585 X511 MC unit 2 output variable #0255
X266 MC unit 1 output variable #2506 X512 MC unit 2 output variable #0256
@ MC unit coil

MC unit coils are references to write sequence data on the PLC side into MC unit input variables #i.
Table 2.3 shows the corresponding relation between the MC unit coils and intput variables.

Tabile 2.3 Relation between MC Unit Coils and Input Variables

Reference Corresponding Input Variables Reference Corresponding Input Varisbles

Y1 MC unit 1 input variable  #i1 Y257 MC unit 2 input variable  #i1

Y2 MC unit 1input variable  #i2 Y258 MC unit 2 input variable  #i2

Y3 MC unit 1 input variable 43 Y259 MC unit 2 input variable  #3
Y255 MC unit 1 input variable #2585 Y511 MC unit 2 input variable #2565
Yebo MC unit 1 input varigble #1256 Y512 MC unit 2 input variable #1256

Note: MC unit relays and MC unit coils are effective at interlocking between the PLC unit (sequence control)

and MC unit (motion control}.
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@ MC control relay
MC control relays indicate each status signal on the MC unit side.
For the details of the signal functions, refer to the PROGIC-8 PROGRAMMING MANUAL FOR MC
(SIE-C888-1.2).
Table 2.4 shows the list of the MC control relays. The commands in quotation marks indicate motion
commands in the table. References in parentheses indicate the MC control relays of MC unit 2,
(Those without parentheses indicate MC control relays of MC unit 1.)

Table 2.4 List of MC Control Relays

Reference {Signal Name Meaning in ON Status

P1{P129)| MCRD | Indicates MC unit ready status {completion of MC unit pregaration).

P2 (P130)| ALRM | Indicates that an alarm is occurring in the MC unit.

P3(P131)| STRL | Indicates that the program is being operated (during execution of MVL) or

that a command from the programming pane! is being executed for a biock.
P4 (P132)| HLDL | Indicates the temporary stop status during program operation.

P5(P133)| SBKL indicates that one block is being executed by single-block during program operation.

PE(P134)| STPL | Indicates that "STP" command is being executed during program operation. (OFF at restart)

P77 (P135) ENDL Indlicates that ‘END" command is being executed during program operation. (OFF at restart)

P8 (P136) | ZRNL | Indicates that 2€ero-point return operation is being performed.

PO (P137)| MOV1 | indicates that axis- is moving.

P10(P138)f MOV2 | Indicates that axis-2 is moving.

PIUP139)[ MOV3 | Indicates that axis-3 is moving.

P12(P140)[ MCV4 | indicates that axis-4 IS moving.

P13(P141){ SVN1 Indicates that axis-1 is in the servo ON status.

P14(P142)| SYN2 | Indicates that axis-2 is in the servo ON status.

P15(P143)] SVN3 ! Indicates that axis-3 is in the servo ON status.

P16(P144)1 SVN4 | Indicates that axis-4 is in the servo ON status.

P17(P145)| ZPT1 indicates that axis-1 is at the zero-point position,

P18(P146)[ ZPT2 | Indicates that axis-2 is at the zero-point position.

P19P147) ZPT3 | Indicates that axis-3 is at the zero-point position.

—D7 —
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Table 2.4 List of MC Control Relays (Cont'd)

Reference |Signal Name Meaning in ON Status
PPO(P148)l ZPT4 | Indicates that axis 4 is at the zero-point position.
P21(P149)| ALM1 | Indicates that an alarm is occurring in axis 1.
P22 150} ALM2 | Indicates that an alarmis ccourming in axis 2.
P23(P151)| ALM3 | Indicates that an alarm is occurring in axis 3.
poaP152)] ALM4 | Indicates that an alarm is occurring in axis 4.
p25(P153)] MANL | Indicates the manual operation mode.
oogP164)| AUTL | Indicates the automatic operation mode.
p27(P155)| ONEL ! Indicates the online edit mode.

P28(P156) gjssf’é%gg For future use. Do not use.

Pog(P157)) MFIL | Indicates that it is requested to read M-code output.
PR0(P1658)| MDEN | Indicates an instruction to complete moving.
P31(P 169} 22;;%23 For future use. Do not use.

P32(P160)| ERST | Resetreguest signal
(FF,D %3;':5 ?6% 235’;%2%' For future use. Do not use.

P41(P169)1 MO 0 bit of M-code output

P42(P170)] M1 1st bit of M-code output

P43(P171)1 M2 2nd bit of M-code output

P44(P172)1 M3 3rd bit of M-code output

P45(P173)1 M4 4th bit of M-code output

P46(P174)] M5 5th bit of M-code output

PA7(P175) M6E Bth bit of M-code output

PA&P176): M7 7th bit of M-code output
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Table 2.4 List of MC Control Refays (Cont'd)

Reference ) Signal Name -Meaning in ON Status

PASIP1?7)  AMO Indicates the O bit of alarm code.

P50(P178)] AM1 Indicates the 1st bit of alarm code.

PSUP179) AM2 Indicates the 2nd bit of alarm code.

PE2(P180) AMS3 'ndicates the 3rd bit of alarm code.

P53(P181)] AM4 Indicates the 4th bit of alarm code.

PB4(P182) AMS5 Indicates the Sth bit of alarm code,

PB5(P183)] AMB Indicates the Bth bit of alarm code.

PHE(P184)] AM7 | Indicates the 7th bit of alarm code.

P57(P185) AI\/I8 Indicates the 8th bit of alarm code,

P53(P186)| AMSY Indicates the 9th bit of alarm code.

PES(P187)] AM10 | Indicates the 10th bit of alarm code.

PEC(P188)| AM11 | Indicates the 11th bit of alarm code.

PE1(P189)] AM12 | Indicates the 12th bit of alarm code.

PE2(P190)| AM13 | Indicates the 13th bit of alarm code.

PB3(P121)| AM14 | Indicates the 14th bit of alarm code.

PEAP192)] AM15 | Indicates the 15th bit of alarm code.

PB5(P193)] POT1 | Indicates that overtravel ocours on the olus side of axis-1, (MC unit direct INput status)
PEO(P194)] NOT1 | Indicates that cvertravel occurs on the minus side of axis-1. (MC unit direct INput status)
PE7(P195)| DECH1 Indicates the deceleration dog signal of axis-1. (MC unit direct input status)
PE8(P196)| ZER1 indicates the zero-point pulse signal of axis-1. (MC unit direct input status)
PE9(P197)] POT2 | Indicates that overtravel occurs on the plus side of axi_s—Z. (MC unit direct input status)
P70(P198)] NOTZ | Indicates that overtravel occurs on the minus sice of axis-2. (MC unit drect input status)
P71(P199)| DEC2 Indicates the deceleration dog signal of axis-2, (MC unit direct iNnpuUt status)
P72{P200}] ZERZ2 | Indicates the zero-paint pulse signal of axis-2. (MC unit direct input status)
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Table 2.4 List of MC Control Relays (Cont'd)

Reference | Signal Name Meaning in ON Status

P73(P201)| POT3 | Indicates that overtravel ocours on the plus side of axis-3. (MC unit direct input status)
P724(P202)| NOT3 | Indicates that overtravel occurs on the minus side of axis-3. (MC unit drect input status)
P75(P203)| DEC3 | indicates the deceleration dog signal of axis-3. (MC unit direct input status)
P76(P204)| ZER3 | Indicates the zero-point pulse signal of axis-3. (MC unit drect input status)
p77(P205)| POT4 | Indicates that overtravel occurs on the plus side of axis-4. (MC unit cirect input Status)
P78(P206)| NOT4 | Indicetes that cverravel ocours on the minus side of axis-4. (MC unit direct input status)
P79(P207)l DEC4 | Indicates the deceleration dog signal of axis-4. (MC unit direct input status)
P8O(P208)| ZER4 | indicates the zero-point pulse signal of axis-4. (MC unit direct input status)
P81(P209)| BRK! | Indicates the brake signal of axis-1.

P82(P210)| BRK2 | Indicates the brake signal of axis-2.

P83(P211)| BRK3 | Indicates the brake signal of axis-3.

pga(P212)| BRKA | Indicates the brake signal of axis-4.

(F;g?;?o?zg? [;'gsasgi?qul For future use. Do not use.
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Nete] MC unit relay’s ard tolis exclusivé for returming operations

When the MC unit is mounted on a 2-unit mounting base, the iast 32 paints of each MC unit
relay and coil are used exclusively for returning operation of MC1 and MC2. The PLC unit
transfers the ON/OFF status of the following unit relays to the corresponding unit colls at
every 10ms forcedly disregarding the ladder.

MC1 Unit MC2 Unit r

X 225t X 256 —— Y 481toY 512
Y 22510 Y 256 4—— X481 to X 512

This is equivalent to decoding the following ladders at every 10ms.

| | 0O

Xn Ym
MC Unit 1 PLC Unit MC Unit 2
#0225 > X225 ———» Y481 —» #| 225
#0226 > X206 ——» Y487 > {226
#0227 > X227 —» Y483 > 4l 227
#0255 > X255 ———» Y511 > i 255
#0266 - X250 —» Y512 > 4 266
# 225 - Y225 4——— XA - #0226
# 226 -— Y226 4——— X482 = . #0226
H 227 44— Y227 4——— X483« #0227
#l 265 - Y2hh «— X511 - #0255
# 256 - YZhH 4—— X512 - #0256

since the above unit coils and relays are sent/received between MC units every 10ms
without passing the ladder, they are effective when the interlocking conditions between the
units are to be processed at a high speed.

When only one MC unit is used, returning operation is not performed.
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(4) Internal reference

Among references, those which are assigned to the data used in the PLC without sending/receiving to/from any
external devices other than the PLC are called internal references.

There are four types of internal references: internal coils [Nxxxx(XXXX: 1 to 1536)], timer relays [Txxx (XXX:
1 to 256)], counter relays [Cxxx (xxx:1 to 256) |, stepping relays [SYYXX {(YY:01to 32, XX:0t099)] and data
registers [Wxxxx (XXXX: 129 10 2048)1.

(a) Internal coil reference (Nxxxx)

Except that the ON/OFF status cannot be output directly to the output module, they are functionally the same
as output coils.

On the contrary, when an output coil is not output to the output module, they are the same as internal coils.
Only N1536 is reserved by the PLC as a coil for battery monitoring. Therefore, it can be used as a relay from
the ladder block but it cannot be used as a coil.

(b) Timer relay reference (Txxx)

This relay is turned ON when the measuring time coincides with the set value by the timer command
(when the time is up).

For details, refer to the timer command paragraph. T1 to T128T are relay references assigned for time
measurement every 100msec. T129 to T256 are assigned for the timer measurement every 100msec.

(c) Counter relay reference (Cxxx)

This relay is turned ON when the counted value coincides with the set value by the counter command (when
the count is up).

For details, refer to the counter command paragraph. C1 to C128 are relay references assigned for addition
counter. C129 to C256 are assigned for subtraction counter.

(d) Stepping relay (Syyxx)

Stepping relays are special relays; the relay with step No. xx which coincides with data register commespending
to stage No. yy is turned ON (at NO contect.)

For details, refer to the stepping command paragraph.

W (2000+YY) XX | => —
SYYXX

DATA REGISTER FOR STAGE vy

(e) Data register reference (Wxxxx)

They are 16-bit registers and used for various calculation commands.
W1 to W128 can output the data to the output section as output registers.
Fig. 2.3 shows the relation between the ladder program and internal reference.
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PLC

o
INxxxx INTERNAL GOl

s

—( -

_T|xx|x_ ‘REFERENCE DATA[".

W

F'S

Time measured is stored
in timer register,

Txxx ‘[( .

TIMER Txxx
COMMAND  TIMER SET COL .

— 4 " COUNTER RELAY: f~
Cxxx P REFERENCE BATA

Cxxx T_( C)

COUNTER Cxoxx
COMMAND  COUNTER SET COL

Counted value is stored
N counter register.

Whoxxx

ADD 4

v

CALCUCATION COMMAND

-
SYYXX

W(2000+YY)

LADDER PROGRAM

Fig.2.3 Relation between Ladder Program and Internai Reference

{5} Link relay,link register reference
Link relay and link register can be used for the same function as internal coil and data register, respectively.
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2.3 SYSTEM OF REFERENCES

2.3 SYSTEM OF REFERENCES

Reference having 1-bit data

% 1: N1536 is a battery coil.
#72: T1 to T128 are 100ms timer and T129 to T256 are 10ms timer.

*3-(] 1o C128 are addition counters and C129 to C256 are subtraction counter.

*4: Y110 Y256 are for MC unit 1 and Y257 to Y512 are for MC unit2.
* 5 X1 t0 X256 are for MC unit 1 and X257 to X512 are for MC unit 2.
*6: QI to Q128 are for MC unit 1 and Q129 to Q256 are for MC unit 2.
%7 Pl to P128 are for MC unit 1 and P129 to P236 are for MC unit 2.
* 8- 1J=1, 2 (motion unit No.), XX;00 10 82
*0:YY=011032,XX=01t0%

* 10 Same function as that of internal coil,

*11: W1 to W128 can be used as output registers.

* 12: Registers to store time measured value by timer command.

*13; Registers to store counted value by counter command.

* 14: Same function as that of internal register.

Register Reference having 16-bit data

..Duput col referance

L0512,

For [/O output

::fi_gjbut refergfi&éﬁ .

1161512

For 1/0 input

© Inernal oo

N z@.;&;’aﬁa:é'*é

Internal reference

Tier by

T A1 TesE

Internal reference

Counter refay” -

CCrioCess

internal reference

MG Lt cot e

- ¥ioYs12me

For MC output

MC ey

L XI10XE12%

For MC input

MC con_trb%- ook s

Q1 0. Q256 6

For future use

piopeser?

For MC input

For MC input

CSepping reayL

Svecs

Internal reference

Lk coll

01100102410

Internal reference

' Datg :Eegis‘tef"j

oW1 WIze Tt

Internal reference

oLt register

2it0z108

For /0 output

Uink register -

RitoRI02E 14

Internal reference

Timer register

T 10 T256 12

Internal reference

' Cquri_ter r{_—;fgiét:er_ e

L CY6 0256 *13

Internal reference




3.1 BASIC SEQUENCE CIRCUIT BLOCK
3. CIRCUIT BLOCK , 3.2 APPLIED COMMAND CIRCUIT BLOCK

A sequence program is composed with circuit blocks as reference units as described in Par. 1.4, "CONFIGURATION
OF SEQUENCE PROGRAM". _

A sequence program is decoded from the circuit blocks with the smaller No.
There are two types of circuit blocks: basic sequence circuit blocks composed of basic sequence commands

(NO contacts, NC contacts, differential contacts, coils) and applied circuit block commands (four types of calculation,
data transfer commands, logic operation, motion commands),

3.1 BASIC SEQUENCE CIRCUIT BLOCK

For the basic sequence circuit, a closed circuit with one coil as a reference is to be a circuit block.
The sequence conditions of up 10 7 lines and 10 columns can be described.

1 2 3 4 5 6 7 8 9 10 1
e e o i N NNy RS T P S
R T e e S I I S N GO O O AP ey
3 e e e o e e e
C e e e e e S NI U S B P AP
5 = o e A b e e e
6 = b1 = i e b b e
C0 e I e el S O Y B S RV ST

L |

Sequence Conditions (up to 7 Lines X 10 columns)

Fig. 3.1 Basic Sequence Circuit Block

3.2 APPLIED COMMAND CIRCUIT BLOCK

For the applied command circuit block, a closed cifcuit with one applied command (function) as a reference
is to be a circuit block.

There are three types of applied commands; 11/0, 21/O and 31/0O. For details, refer to Par. 7.1.

INPUT] OUTPUT1
— _ ()
INPUT2 OUTPUT2

— ()

INPUT3 OUTPUT3

— ()
FUNCTION

Fig. 3.2 Applied Command Circuit Block



4. SCAN PROCESSING

4.1 PLC INTERNAL PROCESSING FLOWCHART

4.1 PLC INTERNAL PRODESSING FLOWCHART
Fig. 4.1 shows the PLC internal processing flowchart.

(

POWER ON j

3

DIAGNOSTICS

No

!

OK?

Yes

ENTIRE INITIALIZATION

POWER-UP
SEQUENCE

[+

WATCHDOG TIMER SETTING

!

INPUT RELAYS AND INPUT
REGISTERS ARE READ-IN
FROM I/Q UNITS AND OUTPUT
RELAYS AND OUTPUT REGIS-
TERS ARE QUTPUT TO I/0 UNITS.

g!

SEQUENCE PROGRAM DECODING PROCESSING

CYCLE

PROGRAM DECODING COMPLETED 2

!

Yes

S CAN

PROCESSING OF COMMAND
FROM PROGRAMMING PANEL

J

TOTALCHECK

p|Yes

SCAN STOP, “RUN" EXTINGISHED, QUTPUT OFF

Fig. 4.1 PLC Internal Processing

I/O SERVICE

SEQUENCE
PROGRAM
DECCDING

COMMAND
HANDLER

SELF
DIAGNOSIS

M

T

S CAN



4.2 SCAN CYCLE AND SCAN TIME

4.2 SCAN CYCLE AND SCAN TIME
As shown in Fig. 4.1, after the power supply.is turned ON and the power-up sequence is completed
in the PLC, a serial operation of 1/ service, sequence program decoding processing, command handler
and self-diagnosis is repeated.
This serial operation is called a scan cycle and the time required for one cycle is called scan time.
Table 4.1 shows the processing time of each processing in the scan time,
Approximate scan time T can be calculated by the following equation:

T=0O + @ + ® + @ (ms)

As shown in Table 4.1, sequence program decoding time differs according to the number of commands. Since
each command has a different time when it is executed or not, the scan time varics.

Table 4.1 Scan Time

Processing Name Contents of Processing Proccessing Time

» Input relays and input registers are

. read-in from the 1/0 unit, _ .
Q) |70 service 0.03ms per basic /0 unit

» Output relays and output registers
are qutput to the 170 unit.

) A
E

~ @ |Sequence Processing Name Seq.ueﬁce_program command % (CRCUIT BLOCK PROCESSING TIVE)

[ execution is processed.

-

© @ Command handler Command from the programming 0.2ms

O panel is processed. '

0p]

» Watchdog timer setting
@ Self-diagnosis o Total sum check 2.9ms
* Scan time check

_

Relation between Cireutt Block Decoding Processing and Sean

A sequence program in the scan cycle is decoded in the order of the circit block Nos. In ong scan, it is decoded in the order from
circuit block 1 to the final circuit block.

—G7 —



4. SCAN PROCESSING 4.2 SCAN CYCLE AND SCAN TIME

“Wadhiog T

Watchdog timer is one of the self-diagnostic functions and monitors the scan cycle to
orevent sequence programs from getting out of sequence. it is set firmly set at the beginning
of the scan cycle: unless the timer is set again within 500ms for any reason, a scan fault is
issued 1o stop scarning. At the same time, the "RUN indicator lamp is extinguished and all
outputs are turned OFF.

Processing Time of Circuit Block

The processing time of circuit block is calculated as shown below.

3.75us ~ (number of columns with command of the circuit block) X 0.5us + = (each
command processing time in the circuit block)

Refer to Table 4.2.

(Number of columns with command]

1 % 1 2 3 4 5
I ()— — — (Y—
sl —
— =
The number of columns with command The number of columns with command
is 2 in the above circuit example. 5 B in the above circuit example.




4.3 COMMAND EXECUTION TIME

4.3 COMMAND EXECUTION TIME

Table 4.2 Command Execution Time

Command Processing Time {15)
T > Remarks
Name Symbol[No-execution Execution
Relay | NO contact — 10125 | 0.125 Processed by hardware without passing microprocessor
NC contact —/—10.125 | 0.125 | Processed by hardware without passing microprocessor

Start-up oifferentaf contact | - t—| 0.5 0.5 | Processed by hardware without passing micraprocessor

Start-down differential contact, — 4 —| 0.5 0.5 | Processed by hardware without passing micronrocessor
Stepping relay 8 | B |Processed by hardware without passing microprocessor
Coil Coil — —1 15 1.5 | Processed by hardware without passing microprocessor
Latch —L— 15 1.5 | Processed by hardware without passing microprocessor
Set —S—| 725 | 2125
Reset —R—| 7.25 21
Timer 0.1 sec ™R | 27 24
1 sec T™MR | 21 24
Counter | Addition CTR 21 37
Subtraction CTR 21 37
4 Types | Addition ADD [ 25 34

of
Calculations| Double-length addtion | DAD 25 . 46

Subtraction suB | 25 | 34

Oouble-length subtraction| DSB 25 50

Multiplication MUL 25 |341to 45| 34us at O0X0, 45 us at 9929 x 9999

Doudle-length multiplcation | DML 25 4110 115 43 us at OX0, 45 us at 9999 x 9999

L MAX. 43 us of integral quotient,
Division DIV 25 | 43/49 MAX. 49 u decimal quotient,

L MAX. 337 us of integral quotient,
Double-length division | DDV 25 1337/619 MAX. 619 1 decimal quotient,

Arithmetic| Square root SQR | 21 [24t020324us at {0, 203 us at {9599
Operation

Dauble-length square reot| DSQ 21 12510321 25ps at JO, 321 ks at ¥99999999

Sine SIN 21 279

Cosine Cos 21 284




4. SCAN PROCESSING 4.3 COMMAND EXECUTION TIME

Table 4.2 Command Execution Time (Cont'd)

Command Progess’mg Time (U s) Remarks
Name Symbol{Neeeqse  Execution
Data Transfer Register-to-table transfer| RTT | 25 37
Table-to-register transfer| TTR | 25 40
Table-to-table transfer | TTT | 25 38
Table setting TST | 26 | 27+1.25%n | n: Table size (1=n=100)
Block transfer BLK | 25 33+.1 25%Xn | n: Table size (1=n=100)
First-in FIN | 256 ¢ 37+1.73Xn | n: Table size (1=n=100)
First-out FOT | 25 38
Status read STT | 21 | 26+05Xn | n: Table size (1=n=100)
Matrix AND table ANT | 25 | 28+2.26%n | n: Table size {1=n=100)
OR table ORT | 25 | 29+2.25%xn | n: Table size (1=n=100)
XOR table XOR | 25 | 29+2.256xn | n: Table size (1=n=100)
Bit comparison CPR | 25 * 1
Bit reverse CMP | 25 29+2Xn n : Table size (1=n=100}
Search SRC | 25 34+2Xn | n: Table size (1=n=100)
Bit sensing SNS | 25 44
Modify bit MBT | 25 43
Muiti-rotate MRT | 25 | 3132.25%n | n: Table size (1=n=100)
Data BCD to BIN conversion | BIN | 25 |31+22.75Xn | 0 Table size {(1=n=100)
Conversion -
BIN to BCD conversion | BCD | 25 | 31+16Xn - Table size (1=n=100)
Special | Skip SKP |4.75 *2
Suroutine CSB 3 32.75
Pulse output PLS |4.75 14.25

% 1: Bit comparison processing time: 2.75 Xn+5.25 X m+40 when unmatched.
[n: Table size, m: unmatched bit No. (1 =n=100)]
2.75 Xn+40 when matched
% 2: Skip processing time: 3Xm+4.5Xn
(n: Number of circuits to skip, m: number of commands to skip)

— 40 —



5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS) 5.1 RELAY

Basic commands for creation of sequence control program using the PLC.

1 RELAY
NO, NC and differential contacts are provided.
(1} NO/NC centacts

(a) Symbol
— = —/I—
REFERENCE NO. REFERENCE NO.
[ NO Contact | [ NC Coritact |

(b) Function

NO contact: While the coil specified by reference is turned ON, current is conducted and the signal is passed
from the left to the right.

NC contact: While the coil specified by reference is turned OFF, current is conducted and the signal is passed
from the left to the right.

Note: For details of the timer and counter, refer to Pars, 5.3, “TIMER” and 54, “COUNTER” .

For details of the stepping switch, refer to Par, 7.13, “STEPPING SWITCH ” .

<Typical operation>

OUTPUTCOIL (3} __ —
0100
ONCONTACT  _ 4\
Q100
NC CONTACT _O|{ 0'3_ | |

— M —




5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS)

(2) Differential contact

{a) Symbol
—th— i
REFERENCE NO. REFERENCE NO.
| Start-up Differential Contact | | Start-down Differential Contact |

(b) Function
Start-up differential contact : When the coil specified by reference is tumed OFF and then ON, current is
conducted only for one scan and the signal is passed from the left to the right.

Start-down differential contact : When the coil specified by reference is turned ON and then OFF, current is
conducted only for one scan and the signal is passed from the left to the right.

(¢) Typical Operation
OUTPUT COIL —{(

0100
START-UP it | |

RE
DIFFERENTIAL CONTACT 0100
| 1 SCAN ;
START-DOWN i —_'|
DIFFERENTIAL CONTACT 01'00
+— ! | SCAN

gec'auti‘ons on Use of Differential Contac

1. Differential contacl cannot be used for stepping switches (No. SYYXX).

3 When coils with the same number are used, the differential effective range is between these coils.
However, the coil clear command (CLR) is not applied in this case. Additionally, one pair of a set
coil and reset coil with the same number are regarded as one coil.

CIRCUIT F i )
A NI
) EFFECTIVE RANGE
1 OF CIRCUIT A
NI DIFFERENTIAL
) CONTACT
CIRCUIT | ()
B \__{ i NI

L

—d42 —



5.1 RELAY

Table 5.1 List of Relay Commands

Name Syrmbol Meaning Reference Nos. to be Used
* Qutput cail, internal coil, MC unit coil Qutput coil: 01 1o 0512
MC control coil, lirk coil Input relay : 1] to 1512
-» Current conduction when the internal coil : N1 to N1536
corresponding coil -{ - is ON Timer relay : T1to T256
——' }—~ ¢ Timer, counter Counter relay : C1 to C256
— Current conduction when the MC unit coil : Y1 to Y512
MO Conac Reference No. corresponding timer command or counter | MCunitrely : X1 1o X512
command is up, MC control ¢ol : Q1 to Q256
* Input relay, MC unit relay, MC control relay : P1 to P256
MC control relay, M-code relay M-code relay : MUXX
= Current condugtion when the signal Slepoing relay : SYYXX
from the carresponding exteral device is tumed 0. | -INK cil: D1 to D1024
* Qutout coll, internal ceil, MC unit col,
MC control coil, link coil
— Current conduction when the
corresponding coil -{ )- is QOFF
—/F— | * Timer, counter
NC Contact Reference No, | Current conduction when the Same as NO contact
corresponding timer command or counter
command is not up.
= Input relay, MC unit relay,
MC control relay, M-coce relay
= Current conduction when the signal
from the corresponding external device is turned OFF.
* Qutput col, intema[ coil, link coi Qutput ¢oil : 01 to 0512
— Cuirent conduction only for one scan when | Input relay : 11 to 1512 N
the corresponding coil -1 )-is OFF in the Internal col : N1 to N1536
previous scan and ON in the current scan. | Timer refay : T1to T256
Start up —{tF— | Timer, counter Counter relay : C1 to C256
Differentact | Reference No. | = Current conduction only for one scan when | ink coil: D1 10 D1024
Contact the corresponding timer command or counter
command is up.
s Input relay
— Current conduction only for one scan
when the signal lrom the corresponding
external device is turned OFF.
* Qutput coil, intermal coil, link coil
= Current conduction only for one scan when
the carresponding coil { )- is ON in the
previous scan and OFF in the current scan
Start-down — e Timer, counter .
Differentia | Reference No. — Current condugnon Imry for ore scan when
Cortact the corresponding timer command or counter Same as start-up differential

command is up and reset,
s Input relay
= Current conduction only for one scan when
the signal from the corresponding device is wrned
ON in the previous scan and OFF in the current scan.

contact




5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS)

5.2 COILS
There are several commands in coil ; coil, latch coil, set coil and reset coil.

(1) Set coil and reset coil

(a) Symbol
—()— —(L)—
Reference No. Reference No.
[ Coil ] i Latch Coil ]

{b) Function
C o i1 :ON when signal is input from the left of a coil. When the reference No. indicates output coil reference, the ON/OFF

signal can be output externally via output module.

When the reference No. indicates an MC unit coil, the ON/OFf signal can be output to the MC (motion control).
When the reference No. indicates an internal coil or link coil, it is used for assembly of logic and the ON/OFF status
cannot be output to any external device directly.

Latch coil : The functions are the same as those of the above-mentioned cail.

When latch coil is used, the ON/OFF status before a power loss can appear again at recovery from a power Joss.
With normal coils, ladder decoding starts in the Off status when the power supply is turned ON.

(b) Typical Operation

| 4| () STR 1100
1100 N5O0 OUT N50D

[ 100
(INPUT RELAY)

N 500 |
(INTERNAL COIL; J I

— 44 —



5.2 COILS

The coil status is determined when the coil is decoded. Additionally, at this time, the coil history is renewed.
Therefore, when the status is changed from OFF to-ON according to the resultant coil decoding, NO contact of
the same reference No. as the coil No. is not in current conduction in the previous circuit to the coil even in the
same scan, and NO contact enters current conduction in the latter circuit. NC contact has the reverse relation.
Differential contact with the same reference No. as the coil No. is in current conduction for one scan from
when the status is changed from OFF 10 ON (start-up differential) or ON to OFF (start-down differential) until
the coil is decoded in the next scan.

[ { ) STR N 101
N 101 N100 OUT N 100
] —{ ) STR | 100
| 100 N101 OUT N 101
o () STH N 101
N 101 N102 OQUT NI102
} 100 ,
N 100 ——¥ 1 SCAN, 1 SCAN
N 101 é
| : |
4—— 1 SCAN
N 102

When more than one circuit has the same output ceil No., the circuit outputs coil ON/OFF status to the
output module. Also, with MC coils, the last MC unit coil status is output to the MC side.




5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS)

(2) Set coil, reset coil

(a) Symbol
—5)— R~
Reference No. Reference No.
(Set coil) (Reset coll]

(b) Function
Setcoil : When the input at the left side is turned OFF and then ON, the coil data specified by the reference

No. are turned ON.
Reset coil : When the input at the left side is turned ON, the coil data specified by the reference No. are turned

ON.

{c) Typical operation

| | (S) STR 1100

11
| 100 (SET CONDITION) NS00 SET N50O

| = R) STR 1101

|

| 101 (RESET CONDITION) N500 RST N500
— NO CONTACT

N500

—/— NO CONTACT
N500

1100 (INPUT RELAY) | |
SET CONDITION é

1101 UNPUT RELAY) | |
RESET CONDITION |

N50O
COIL DATA

— —
N500

—/— j
NGOO |

The functions of set coil or reset coil are logically equivalent to those of the following ladder logic.

| | — | () STR 1100
1 100 1101 N500 OR  N500

(SET CONDITION) | (RESET CONDITION) ANN {101
L OUT N500
N500



52 COILS

(3) Timer set coil

(a) Symbol
[Ladder Symbal) (Mnemonic)
e St Value TIM Set Value Reference No.
L

Reference No.

Table 5.2 100msec Timer and 10msec Timer

item 100msec Timer 10msec Timer
Set Value deggﬁgéon Constant 1 to 9999
Indrect | 1y register 1 W1 to W2048, input register : 71 1o Z128, Ik register  R1 1o R1024
designation ' ' : ' '
Reference T1to T128 T129 to T256
TimeRMeasuring 0.1 10 9999 sec 0.01 to 99.99 sec
ange

{b) Function : When the time indicated by the set value elapses, the timer coil specified by the timer

reference No. is turned ON.

Table 5.3 Timer Coil ON/OFF and Operation

INnput Qperation R
Timer measures the time.
ON - At measured value < set value, time measurement is continued. The timer coil specified
by the reference No. is turned OFF.
- At measured value = set value, the timer coil specified by the reference No. is turned ON
by making measured vaiue = set value. (Time elapsed status)
OFF | The time measured value is set to 0 and the timer coil specified by the reference No. is turned OFF.

Note: When the timer set coil commands of the same reference No. are used in more than one
circLit, proper time may not be measured,




5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS)

(c) Typical operation

[Ladder Pragram) [(Mnemonic)
| 1 | i 5TR 11
N /] 20 ANN 12
|1 | 2 TM 20T 1
—(T—
T1

Time measuring time : 100ms X 20=2000ms=2secC

11 - TIME MEASURING SIGNAL

|

12 - TIME MEASURING RESET SIGNAL

1 |

25EC

TME |
MEASURING |
JVALLE




52 COILS

(4) Counter set coil

{a) Symbol

L_<88t Value

Reference No.

CON Set Value Reference No.

(Ladder Symbol) {Mnemonic)

Table 5.4 Counter

[tem Counter

Direct
Set Value | yecignation

Indirect S ; : o . o
designation Data register : W1 to W2048, input register - Z1 to 2128, link register : R1 to R1024

Constant 1 to 9999

Reference C1toC256

Counting 110 9999
Rarge .

(b) Function : Counts the number of input ON/OFF times. Every time ON to OFF from counted value 0,

1 is added to the set value. The counter is reset by reset coil —(Ry—.
Cxxx

Table 5.5 Counter Coil ON/OFF and Operation

Input Operation

OFF 10 ON - 1is added to counted value. (Addition counter)
to * At counted value = set value, the counter coil specified by the reference No. is turned

ON by making counted value = set value.
- When the counter has not elapsed, the reference coil remains OFF.

ON to OFF | - Counting is not performed and the current counted value is held.
Remains ONJ - When the counter has elapsed the colinter coll specified by the reference No. is turned ON,
Remains OFF] - When the counter has not elapsed, the counter coi specified by the reference No. is turned OFF.

“— 49 —



5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS})

(c) Typical operation

(Ladder Program) (Mnemonic)
- By STR |1
|| /1 5 ANN |2
[ 1 | 2 CON 5C1
L C—
c1 STR I3
AND C1
RST C1
{ 1= /1 R
|3 C1 C1

1 - COUNTING SIGNAL

l(COUNTERSET o o LI | I

COIL INPUT)

|2 - COUNTING

PERMISSION | | mE

SIGNAL
(COUNTER SET
COIL INPUT)

13- - COUNTING

PESET SIGNAL

(RESET COIL
INPUT)

SETVALUES 4 i i

COUNTED L
VALUE 0 0
o | f —

COUNTER COIL
C1

Note * If counter set coil commands with the same reference No. are used in more than one
circuit, counting many not be performed correctly.




5.2 COILS

Table 5.6 List of Coil Commands

Name Symbol Meaning Reference No. to be Used
When a signal is input from the left | Output coll : 01 to 0512
side, the coil data specified by the | Internial coil : N1 to N1536

_ —{ — reference No. are turned ON. After | MC unit coil : Y1 to Y512
Coi Reference No. | the power supply is turned ON, the | MC control col: Q1 to Q256
cail data decoding starts in the OFF | PC link coif : D1 to D1024
status. <
When a signal is input from the left
side, the coil data specified by the
Latch —(L)}— reference No. are trned ON. After Same as coil
Coil Reference No. | the power supply is turned ON,
decoding status is the same as
before the power loss.
When fa signal isfch%nger(]j froyIndOFF
: S)— to ON from the left side, the coil data .
Set Coil Re%n)ce No. | Specified by the reference No. is Same as coll
" | turned OFF.
| When a signal is changed from OFF | Output coil : 01 to 0512
to ON from the left Side, the col data | Internal coil : N1 to N1536
spemged by the reference No. is Mg unit ICO|I| (\_:)11 to \CSSZ%%
_ turned OFF. control coll ; to
Rgsﬁt . f—(R) \ PC link coil - D1 to D1024
0! ererence No. Timer coil:  T1to T256
Counter coil ; C1to C256
When a sigral is changed from OFF | TOO1 to T128 : 100msec timer
to ON from the left side, the timer T129 to T256 : 10msec timer
) Set Value | specified by the reference No. operates.
Timer Set T— |When ,the ogeratmg tlmle reack}esdtge
- set value, the timer!coil specified by
Coil Reference No. the reference No. is turned ON.
When a signal is turned OFF from the
left side, the timer operation stops
and the counted value is cleared to 0.
When a sigral is changed from OFF | C1 w0 C256
to ON from the left side, +1 is added
Set Value | tO the counter specified by the
Counter c— reference No. Note: When a counter set coil is
Set Coil | Reference No When the counted value reaches the used, addition counting

set value, the counter coil specified
by the referense No. is turred ON.

To reset the counter coil, the reset
coil (HR)—) is used.

operation is performed.

Note: A timer circuit can be created by using timer set coil and counter set coil. Additionally,
the same circuit can be created by usmg the timer command and counter command
described in Pars. 5.3 and 5.4, respec’tlvely However, if timers or counters with the
same number are used simuitanecusly, proper operation may not be possible,

R



5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS) 52 COILS
i Cﬂiiparalef Oumut | _
Coil commands can be output in parallel up to 7 lines. However, the timer set coll and
counter set coil are each equivalent to output of 1 command in 2 lines.
PARALLEL QUTPUT OF
UP TO 7 LINES
L [ Mnemonic Command )
| /| L (S) STN N2
D ' N2 AND i1
SET N2
SET D1
(DS1) SET D2
SET C3
ouT D4
L {S) OuUT D5
02 RST N
——(S)
D3
()
D4
—1 )
D5
(R)
N1




5.3 TIMER

5.3 TIMER

There are two types of timer commands; 100msec timer t

10msec timer every 10msec.

0 measure the time every 100msec and

(1) Symbo!
( Ladder Command ) [ Mnemonic Command ]
INPUT 1 OUTPUT 1 e sl e o
— SET VALUE |—— — STR okkk
S ok sk ok sk e sle ke STR  kkiesk
INPUT 2 TMR OUTPUT 2 TMR  SET VALUE REFERENCE
— REFERENCE — —— QUT sksksksk
sksksksk Sk sl OUT kokoksk
Table 5.7 100msec Timer and 1 Omsec Timer
item 1C0msec Timer 10msec Timer
Direct :
designation Constant 1 t0 99389
Set Value ,
el on | Data register : W1 10 W2048, Input register : 21 10 2 128, link register : R1 to R1024,
Reference T1t0o T128 T129 to T256
ggr;% emeasuring 0.1 to 999.9 sec. 0.01 to 99.99 sec.

(2) Function : When the time indicated by the set value elapses, the timer coils specified
by the timer reference No. is turned ON.

Table 5.8 Timer coil ON/OFF and Operation’

Imput 1| Input 2 Operation
* At measured value < set value, time measurement is continued. The timer coil specified by the
ON ON reference No. is wrned OFF. Output 2 is to be ON and output 1is to be OFF,
» At measured value = set value, the timer col specified by the reference No. is turned ON by making measured value = set value.
(Time eiapsed status} Output 1 is to be ON and output 2 is 1o be OFF.
& Time is not measured and the current measured value is held.
* When time measurement has elapsed, the timer coil specified by the reference No. is turned ON.
OFF-| ON Qutput 7 is to be ON and output 2 is 1o be OFF.
® When time measurement has not eJapged, the timer Coil specified by the reference No. is tuned OFF.
Cuiput 1is to be OFF and output 2 is to be ON.
2k OFF | » The time measured value is set to 0 and the timer coi specified by the reference No. is trned OFF,

* . Indicates ON or OFF status (this is applied hereafter.)

Note: When inout 2 command is omitted in mnemonic, input 1 and input 2 are to be directly connected. (See Typical Operation 1.)




5 BASIC SEQUENCE COMMANDS (LADDER COMMANDS)

5.3 TIMER

(3) Typical operation

(a) Typical operation - 1

SET VALUE : 100

[ Ladder ] [ Mnemonic
[ (NPUT 1}
— 100 STR 1100
VR 1 T100 (Set value 100, reference No. T 200)
1100 VR 00 T1
T100 Time measuring time : 100msec X 100 = 10000msec = 10sec
100msec TIMER
t 100 |
(INPUT 1) : . i
10 SEC i
4 .

TIME MEASURED
VALUE T 100
TIMER COIL |
7100 - I
(b) Typical operation - 2
[ Ladder ] [ Mnemonic ]
L 10 STR 1100 BT 2)
1100 STN 1101 (Set value 10, reference No. T200
TMR TMR 10 T200 ’ !
I/ F T200 . o
101 Time measuring time : 10msec X 10 = 100msec
10msec TIMER
1100
(INPUT 1) — |
1101
(INPUT 2) [ |
L 71 T2
— > — P

SET VALUEO e b T1+T2=100msec
TIME MEASURED ' :
VALUE T 100
TIVER COLL
T 200

b

| |
=

- Timer Erfor

Since an error becomes larger when the timer set value is set to 1, do not use set value 1.
The timer operating time error is calculated by the following equation.

Maximum error value = minimum unit of setting time + 1 - scan time

For example, when the set value is to be 1 and 100msec timer is used, an error of 100msec
(time has elapsed 100msec earlier) may oceur. Therefore, in such a case, it is recommended to use 10msec timer.

r—' :

Timer Measuied Value | -

The timer measured value is stored in timer register Txxx. By specifying TRxxx by the programming panel
online ladder (data display) function, Txxx measured value can be seen.




5.4 COUNTER

5.4 COUNTER
There are two types of counter commands : addition counter and subtraction counter.
(1) Symbol
[ Ladder Command ] { Mnemonic Command )
INPUT 1 OUTPUT 1 I sle sl o
——1 SET VALUE |—{ — STR koo
sk skeok sk seskook STR xRk
INPUT 2 CIR OUTPUT 2 CTR  SET VALUE REFERENCE
—=— REFERENCE —— — CUT  skskoksk
skskosleak Sl sk ok QUT eslesksk
Table 5.9 Addition Counter and Subtraction Counter
ltem Up Counter Down Counter
Direct :
designsation Constant Tito 9999
Set Vaiue :
oaamation | DPte register : W1 1o W2048, input register : 21 to 2128, ink registe - R1 1o R1024.
Reference CltoC 128 C 129 tc C256
Counting Range 1 to 9999

(2) Function : The number of times input 1 ON to OFF is counted.
ON to OFF from counted value 0, up to the set value an

+1 is added to the addition counter every time
d -1 is subtracted from the subtraction counter down to 0.

Table 5.10 Counter ON/OFF and Operation

Input 1| Input 2 Operation
* +1is added to the counted value (addition counter). -1 is subtracted from the counted valug (subltraction counter).
* At counted value >set value, the counter coil spegified oy the reference No. is twined ON by making counted value
= set value {addttion counter) and output 1is turned ON and output 2 is OFF.
OFF o ON| ON | ® Atcounted value = C, the counter coll specified by the reference No. is turned ON (subtraction counter)
and output 11s wrned CFF and output 2 is turned ON,
= When the counter has not elapsed, the reference coil remaing OFF, QOutput 1is turned OFF and output 2 is tumed ON,
* Counting is not perfermed and the current counted valus is held.
QN 10 OFF » Whenthe counter has elapsed, the counter coil specified Dy the reference No. is turned ON,
Eitner ON Output 1 s turned ON end output 2 is OFF.
remains * When the counter has not elapsed, the oounter col spacified by the reference No. is turned OFF.
ON or OFF Outout 11s turned OFF and cutput 2 is ON.
* Setthe counted value to 0 (addition counter).
*» Set the counted value to the set value (subtraction counter).
K CFF fe The counter coils pecified by the reference No. is turned OFF.
* Qutput 1is turned OFF and outout 2 is ON,




5. BASIC SEQUENCE COMMANDS (LADDER COMMANDS)

5.3 COUNTER

(3) Typica!l operation (addition counter)
I 100 : Counting signal

1101 : Reset input {(off reset )

1100
(INPUT 1)

1104
(INPUT 2}

SETVALUES

COUNTED VALUE
C100

COUNTER COIL
C100

( Ladder ] [ Mnemonic ]
—1 5 STR 1100 | (INPUT 1)
| 100 STN 1101 (INPUT 2)
CTR CTR 5C100 | (SETVALLE 5, REFERENCE NO. C100 )
1/ C100
| 101
LI L1
.
5
| 3
7z
1
0 0

Note If the timer or counter commands with the same reference No. are used in more than one ci
proper time measurement or counting may not be possible.

rcuit,

The counter counted value is stored in counter register Cxxx. Additionally,

the programming panel online ladder (data display) function, Cxxx counted value can be seen.

. Counter Counted Value -

by specifying CRxxx by




5.4 COUNTER

(4} Typical timer or counter ¢ircuit program

The following shows a typical circuit to measure the PLC scan time.

([ Ladder ) { Mnemonic ]
I/i; () STN N1
N 1 N1 ouT N1
W 50 STR N1
N STR !1
CTR CTR 50C]
[ CH
| 1
{Ijlr 9999 STR C1
STR |1
TMR TMR 9999 T1
- T
.
P

Fig. 5. 1 Typical Timer/Counter Circuit Program




5. BASIC SEQUENCE COMMANDS (MNEMONIC)

The following table describes the basic sequence commands in mnemonic language.
For details of the timer and counter, refer to Pars.5.3 and 5.4, respectively.

Input relay : 11 to 1512

6.1 RELAY
Table 6.1 Basic Sequence Command (Relay)
Command Equivalent Ladder Circuit Reference to be Used
Output coil : 0110 0812
STR Reference p— internal coil ; N1 to N1536
(5TORE) ]

eference

STN Reference

Timer relay : T1tc T256
Counter relay : C1 to C266
MC unit coil ; Y1 to Y512
MG unit relay : X1 to X512
MC control cail ; Q1 to Q256
MC controbrelay ; P11 to P2586
M-code relay - MUXX
Stepoing relay @ Syyxx

Link relay: D1 to D1024

Iy
(STORE NOT) | Réfegme
AND Reference | |
(AND) Reference
ANN Reference P N
s |/
(AND NOT) Reference
OR Reference
(OR}
Reference
ORN Reference | =
{OR NCT) o
L/
Reference
5TH Reference Ry
(STORE HICH) Réfelrence
STL Reference |
(STORE LOW) Ref'eren ce
AND Reference Jl |r 411 Ti
(AND HIGH) Reference

Qutput call : 0110 0512
internal coll : N1 to N1536
Input relay ;11 to 1512
Timer relay : T1to 7256
Counter relay : C1 to C256
Link relay: D1tc D3024




6.1 RELAY

Table 6.1 Basic Sequénce Command (Relay) (Cont'd)

Command Equivalent Ladder Circuit ‘ Reference to be Used
AN Reference | e Cutput coil: O 1.to 0512
(AND LOW) | il Internal ool - N 1o N 1536

Input relay : 11 to 1612
Timerrelay: T 1t0T 256
Ceurterrelay : C 1to C 256
|| Link refay : D 1toD 1024
ORH Refererce
(OR HIGH) Y
T
Reference
|
ORL Reference
(OR LOW) N
Reference
_*| ------------ g_ VVVVV | ----- F ------- No reference
ANB (AND BLOCK)

........................................................

No reference

ONB (OR BLOCK)




6. BASIC SEQUENCE COMMAND (MNEMONIC) 6.2 COILS

6.2 COILS
Table 6.2 Basic Sequence Command {Caoil)
Command Equivalent Ladder Circuit Reference to be Used
; s =3 ol oo
Reference :

MC unit coil ; Y1toYhi2
MC coptrol col @+ Q1 to Q256

(L) Link coil : D1toD1024
| TC Reference (LATCH)
Reference
—S)
SET Reference (SET)
Reference
Output cot :01to OB12
Internal coil N1 to N1536
MC unit coil Y1to Y512
RST Reference (RESET) RST Reference (RESET) MC control coll : Q1 to Q256
Link coil :D1to D1024
Timer coll :T1to 7256
Counter colil :C110 C286

Timer set coll  : T11t0 T2560

TIM Set Value Txxx TiM Set Value Txxx T1toT128 - 100msec timer
T129 to T256 : 1sec timer

CON Set Value Cxxx CON Set Value Cxxx Counter set coll : C1 to C256




6.3 TYPICAL BASIC SEQUENCE PROGRAM

6.3 TYPICAL BASIC SEQUENCE PROGRAM

The following shows an example of basic sequence program ladder and the
equivalent mnemonic.

{ Example 1)
[ Ladder Program ]
sl l/F——t—1 1/F 1/t — )
[ 124 N 200 [ 129 | 201 | 202 N 202 0 200
— 4/
[ 125 N 201 1130
| ]
|
0 200

[ Mnemonic Program ]

STR 1124
ANN  N20D

STN 1125

AND  N201

ORB

STH 1129

ORL 1130

ANB

ANN | 201

OR 0200

ANN 1202 ®
ANN  N2O2

CUT 0200




6. BASIC SEQUENCE COMMAND (MNEMONIC)

6.3 TYPICALBASIC SEQUENCE PROGRAM

( Example 2 )

[ Ladder Program }

[ Mnemonic Program ]

STR 1100
ANN  N100
STR 1107
ANN  N101
ORB

STR 1102
ANN  N1C2
ORB

STR 1103
ANN  N103
CRB

STH D100
ANN Y100
STH D101
ANN Y101
ORB

§TH D102
ANN Y102
ORB

STH D103
ANN Y103
ORB

ANB

ANN 0100
SET 0101

/it /] /- (s)
1 100 N 100 D 100 Y 100 0100 O 107
/i
1101 N 101 0 101 Y 101
it/
1102 N 102 D 102 Y 102
J A/
103 N 103 0 103 Y 103



7. APPLIED COMMANDS

There are three types of applied commands { functions ), considering the notation:
- input / 1 - output type ( to be called 1-element command hereafter } 2 -input/
2 - output type ( 2 - element command ) and 3 - input / 3 - output type ( 3 - element
command ).

Inputs are used as calculation control inputs to determine whether the applied command is executed.

Outputs are used to reflect the resultant calculation execution ( such as completion of calculation,
calculation error, etc.) on coils.

Figs. 7.1 and 7.2 shows each element command notation.

INPUT OUTPUT
b——{ - ggh'jm;ﬂ% —( INPUT | STR s % % % %
ko okok stk skok COMMAND TYPE OPERAND
FUNCTION OQUTPUT | QUT sk %k sk % %
{a) 1-element command
INPUT 1 OUTPUT 1 :
— F{oPsRaND T | —  INPUT 1| STR # % % %
sk sk okok ok ook sk sk INFUT 2 | STR sk sk sk % %
INPUT 2 QUTPUT 2 COMMAND TYPE OPERAND 1/0PERAND 2
COMMAND TYPE
— o o > OUTPUT 1] OUT sk s sk s
sk sk sk sokskokok OQUTPUT 2 | QUT # % % % %
FUNCTION
(b) 2-element command
INPUT 1 OUTPUT 1
— —oeerano 1 () INPUT 1| STR # 3 % % %
skt sk skeokokkok INPUT 2 | STR sk % % % %
NPUT 2 OUTELT > INPUT 3| STR %% % s %
| —{orerano2 ¢ ) COMMAND TYPE OPERAND 1/0PERAND 2/0PERAND 3
ok stk ok ek skok OQUTPUT 1| QUT s % %k %k %
INPUT 3 QUTPUT 3 QUTPRUT 2| QUT sk sk sk % %
COMMAND TYPE ) QUT ko sk sk ok
_{ OPERAND 3 (
ek qeskoke sesk

FUNCTION

(¢) 3-element command

Notes:
1. % % % % * shows reference Nos. to reflect each input condition or resultant output.

2. )indicates the corresponding mnemonic expression,

Fig. 7.1 Elemert Command Notations

— 83 —
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| —oreranD 1 —( )
skl ok Aesfesieok
— loperaND 2 —
COMMAND TYPE
OPERAND 3
(a)
- F—OPERAND1 L ()
sesfeok ok seskeok ok
——' L OPERAND 2 f——
Hokkok
COMMAND TYPE
OPERAND 3 ¢ )
sHokksk
(b)
—{ l———OPERANDW [
Hezkokok
— loperanD 2 b—
COMMAND TYPE
OPERAND 3 ()
skokokk sedsksk
(c)
Notes:

STR sk % % %
COMMAND TYPE OPERAND 1/0PERAND 2/0PERAND 3
QUT sk kkk

STR skkk ok
STR sk k%%

COMMAND TYPE OPERAND 1/0PERAND 2/0PERAND 3

CUT #Hkkk
NCP
OUT *k*kk*k

STR % ok ok %k
NCP
STR % & % %

COMMAND TYPE CPERAND 1/0OPERAND 2/0PERAND 3

NOP
NCP
QUT sk %k sk %

1. % % % % % shows reference Nos. to reflect each input condition or resultant output.

X

indicates the corresponding mnemonic expression.

3. When a space is provided between inputs or outpuls, NOP is used in mnemonic.

Fig. 7.2 Element Command Notations
(When unused inputs or outputs are omitted)




7.1 CONFIGURATION OF APPLIED COMMAND CIRCUIT BLOCK

7.1 CONFIGURATION OF APPLIED COMMAND CIRCUIT BLOCK
The following describes each element to compose an applied command circnit block.

7.1.1 iInput Command and Output Command
(1} Input command

For the input command, the basic sequence commands ( NO contact, NC contact
and differential commands, excluding coils ) are used. The input command is used
for the function calculation control ( calculation,reference, calculation mode, etc. ).
The following shows an example of input commiand.

— - —/ -
REFERENCE REFERENCE
FUNCTION [ FUNCTION —
(@) NO contact input (b)  NC contact inout

__| {._ IT!_ -
R
REFERENCE REFERENCE
Viss
REFERENCE | cinemion FUNCTION
(¢} NO/NC contact input {d) Oifferential contact input

Fig. 7.3 Input Command

(1) Output command

For the output command, the coil commands orie of the basic sequence commands.
These coils can be used as calculation flags according to each function calculation ’
content. The following shows an example of output command. l

— { )
REFERENCE
— (S)
REFERENCE

] (R
REFERENCE

Fig. 7.4 Output Command

\
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7.1.2 Function

(1) Command type
Command types indicate the function calculation functions.
Table 7.1 shows the list of commands.

Table 7.1 List of Commands

Number of

Name of Command CE?gnﬁrTréanrgg Cg%”g&d Function
Addition 3 ADD Addition in 4 - digit decimal
Subtraction 3 SuUB Subtraction In 4 - digit decimal
Multiplication 3 MUL Multiplication in 4 - digit decimal
Division 3 DIV Division in 4 - digit decimal
Double - iength addition 3 DAD Addition in 8 - digit decimal
Double - length subtraction 3 DSB Subtraction in 8 - digit decimai
Double - length muiticlication 3 DML Multiplication in 8 - digit decimal
Double - length division 3 DDV Division in 8 - digit decimal
Square root 2 SQR Square root in 4 - digit decimal
Double - length square root Z DsQ Square root in 8 - digit decimal
Register-to-table transfer 3 RTT Transfers register data to register table.
Table-to-register transfer 3 TTR Transfers register table data to register.
Table-to-table transfer 3 TTT Transfers register table data to register table.
Block transfer 3 BLK Transfers all data simultanecusly.
First - in 3 FIN Stores data items to the register table in order of arrival.
First - out 3 FOT Outputs data items to the register table in order of arrival.
Table set 3 TST
AND table 3 ANT Data and data AND
OR table 3 ORT Data and data OR
Exclusive OR 3 XOR Data and data XOR
Comparison 3 CPR Comparison of data in units of bits
Reverse 3 CMP Data bitreversed ( 1t0 0; 0to 1)
Search 3 SRC Searches specified data from register table.
Bit sensing 3 SEN Checks special bit 1 or O.
Modify bit 3 MBT Sets special bit 1 or C.
Multi - rotate 3 MRT Rotates register table data.
BCD to BIN 3 BIN Converts BCD data to BN data.
BiN to BCD 3 BCD Converts BIN data to BCD data.
Sine (SIN) 2 SiN Triangle functicnal operation command { sine )
Cosine (COS) 2 CcOSs Triangle functional operation commana { cosine )
Status read 2 STT Reads out each piece of PLC section error status data
Skip 1 SKP Program skip command
Subroutine 1 GSB Subroutine read - out command
Pulse 1 PLS Pulse output command
Coil clear 2 CLR Coil CFF command




7.1 CONFIGURATION OF APPLIED COMMAND CIRCUIT BLOCK

Table 7.1 List of Commands (Cont'd)

Number of !
Name of Command %?é”n?é?{?g Cg;nﬁqwgé}d Function

Program operation 3 MVL |

Single - block mode 3 SMD

Independent A - axis operation 3 MVA

Independent B - axis operation 3 MVB

Zero - point return operation 3 ZRN

Jog operation 3 JOG

Monitor 3 MON For details, refer to Par. 8, " MOTION COMMAND
Current position setting 3 POS

Parameter setting 3 PRM

Variable setting 3 VAR

Alarm reset 3 ARS

Servo ON 3 SVN

Mode set 3 MQD

Reset 3 MRS J

7.1.2 Operand

Operand specifies the data required for caluculation,

For example, those indicators of caluculated values, calucuiating values and resultant caluculation in four types
of caluculation become an operand. In data transfer commands, an operand indicates the source, destination and
number of transfer data items. There are three types of operands: constant operand indicating constants, register
operand indicating register references such as input registers or data registers and discrete group operands
specifying coils or input relays in 2roup units,

Constant operands are called "direct designation” since they directly specify the values required for calculation,

On the other hand, register operands and discréte operands are called "indirect designation” since they specity
the data indirectly.

OPERAND ——— CONSTANT OPERAND : O to 9999

— REGISTER CPERAND : DATA REGISTER { Wxxxx )
INPUT REGISTER ( Zxxx )
LINK REGISTER { Rxxxx )

—— DISCRETE GROUP OPERAND - COIL GROUP { Oxxx

INTERNAL COIL GROUP { Nxxxx )
INPUT RELAY GROUP (lxxx )

MC UNIT COIL GROUP ( Yxxx )
MC UNIT RELAY GRCOUP { Xxxx )
MC CONTROL COIL { Qxxx )

MC CONTROL RELAY { Pxxx )
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(1) Constant operand

Constants ( 4 - digit decimals ) among commands are used directly as operands.
In the following example of addition command, constants 11 and 13 will be constant operands.

ADDITION
1
0011 +
13
J
—] 0013 — W0003 : 24 RESULTANT ADDITION iS INPUT
TO DATA REGISTER WO0003
| A0 |
WO003
ADD 11 13 W3

(2) Register operand

A register having 16 - bit word length. With a register operand, when register No. is used in the function,

the data to be stored in the register specified by the register No. are to be specified.

For example, the following example of a function shows addition command; the calculation function
indicates that register W0001 contents and register WO002 are added and the result is stored in W0003.

#r@ﬂ REGISTER CONTENTS
WO001T WOoo1: 203
+
Woo2 . 117
— 1 w0002 |— |
WO03: 320
oA |
W0003
ADD W1 W2 W3
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(3) Discrete group operand

ON / OFF data discrete group references ( Oxxxx, Ixxxx, Nxxxx, Yxxx, Xxxx, Qxxx, Pxxx, Mxxx, Dxxx )
are stored in the memory in units of 16 points ( bits ). The data items are stored in the order from the smallest
reference No. from the uppermost bit. The [foliowing example shows output coil Oxxx ON / OFF data
arrangement, .

Discrete group operand is a method to specify data for 16 points by using the reference No. at the uppermost
bit position. The block transfer command in Fig. 7.5 indicates that ON / OFF data for 32 points of output coils
017 to 048 to data registers W000 1 and W0002'

MSB LSB

01 02 .............. 015 G’IS
C17{ 018] - - - - 031 | 032
033|034 « -+ - 047 | 048

BLOCK TRANSFER

— 0007 |— <—— DISCRETE OPERAND ( DATA TRANSEER DESTINATION )
— WO00T — <—— REGISTER OPERAND ( DATA TRANSFER DESTINATION )
] BLzK — <——  TRANSEFER SIZE { TRANSFER FOR 2 WORD )

BLK 1W1 2

REGISTER CONTENTS AFTER EXECUTION OF COMMAND

WOO01 | ON/OFF DATA FROM 017 TO 032

W0002 | ON/OFF DATA FROM 033 TO 048

Fig 7.5 Block Transfer Command

Discrete operand is effective for simultaneous processing of ON / OFF data,
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7.2 FOUR TYPES OF CALCULATION COMMANDS

There are four types of calculation commands: addition( +), subtraction(— ), multiplication( X}, and division(=).

7.2.1 Addition { ADD }
{ 1) Command symbol

[ Ladder Command )

INFUT 1 OUTPUT 1

! OPERAND 1 F———+
sokokok
OPERAND 2
ADD
OPERAND 3

)

[ Mnemonic Command ]

STR % ok % %

ADD OPERAND 1/0PRRAND 2/0PERAND 3

QUT okkskk

Fig 7.6 Command Symbols

(2) Calculating function

When input 1 is turned ON by the addition command, the following addition ( range 0 to 9999 ) is executed.

Inputs 2 and 3 are not used.

Output | is turned ON when the addition resultant exceeds 9999.

Qutputs 2 and 3 are not used.

( Operand 1 ) + (Operand 2 ) = (Operand 3 )

(3) Operand

Table 7.2 Operands

Operand 1, Operand 2

Constant

Input register :
Data reqgister :
Link register :

: 0to 9999

Z11tc 2128
W1 toc Wz2048
R1toR1024

Operand 3

Data register
Link register :

W1 to W2048
R1toR1024




7.2 FOUR TYPES OF CALCULATION COMMANDS

(3) Typical calculation

[ Example 1 ] Addition of registers

{L.adder Command] [Mnemaonic Command)

When NOOG1 is turned ON, the contents of

—— —— weoo’ STR N1 . )
. register WOO1 and register WOQQ2 are added
NOCO1 ADDIW?T W2 W3 and the result is stored in W0003
WO0002
ADD WO0001 10
WO0003
_i_
WO0GoGo2 20
WO0G03 30

[ Example 2 | Addition of register and constant

(Ladder Command) [Mnemonic Command)

When NOQO1 is turned OFF and then ON, the

Y
ITI 0007C ;S\gg [}lé W2 W3 contents of constant 10 and register WOQ02
NOCO1 are added and the result is stored in WO003
WOo002 '
ADD 10
W0003
+
W0002 20

!

WO0003 30

0000 from the resultant
1is 9000 and WOCQ?2 is

Note : When the added value exceeds 9999, the value cbtained by subtracting 1
addition is stored as the resultant addition. In example 1, assuming that W0OQ0
1001, the resultant calculation 's 1 and output 1 is turend ON,

— 7 —
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7.2.2 Subtraction { SUB )
(1) Command symbol

| INPUT 1

{ Ladder Commana J

s OPERAND |
skkokok
OPERAND 2
suB
OPERAND 3

OUTPUT 1
L

desledkok

QUTPUT 2 )
=

skgdeok

OUTPUTS
T

Hekkok

( 2) Calculating function
When jnput | is turned ON by the subtraction command, the following subtraction is executed.
Inputs 2 and 3 are not used.
Qutput 1 is turned ON when the resultant subtraction is plus (>0 ).
Output 2 is turned ON when the resultant subtraction is zero ( =0 ).
Output 3 is turned ON when the resultani subtraction is minus ( <0 ).
When input ! is turned ON ;

{ Mnemonic Command ]

STR ok % % %

SUB OPERAND 1/OPRRAND 2/0PERAND 3

QUT skkskk
CUT seskeskesk
QUT skaskk

Fig 7.7 Command Symbols

( Operand | ) + (Operand 2 ) = {Operand 3 )

$% When the resultant subtraction is minus, the absolute value becomes the result.

{3) Operand

Table 7.3 Operand

Qperand 1, Operand 2

Constant

Input register :
Data register :
Link register :

: 0 to 9999

Z110 72128
W1 to W2048
R1to R1024

Operand 3

Data register :
Link register :

W1 to W2048
R1toR1024




7.2 FOUR TYPES OF CALCULATION COMMANDS

(4) Typical calculation

| Example 1 ] Subtraction of registers

(Ladder Command] {Mnemonic Command)

i1 | When NOOQ1 is wrned ON and then OFF, the
] WooOo1 galé I\\}\;1 W2 w3 | contents of register WO002 are subrracted
NOOO1 from the contents of register WO001 and the
Wooo2 | result is stored in WOQ03.
SUB |
WO0003
Input 1 WO001 | W0002 | Output! [Output? | Output3 | WOC03
ON 30 10 ON CFF OFF 20
ON 30 30 OFF ON OFF 0
ON 'Iq 30 OFF OFF ON 20

[ Example 2 | Subtraction of registers and constants

(Ladder Command] [(Mnemonic Command]
| /) When NOOO1 s turned ON and then OFF, the
j/ f 00010 B galé |\1Ic1) W2 W3 contents of register W0002 are subtracted
NOOO1 from the contents of constant 10 and the
WO002 B result is stored in WOQQ3.
SUR
WO003
Input 1 WO0002 | Qutput! | Output? |Output3 | W0Q03
OFF 5 ON OFE CFF 5
OFF 10 OFF ON OFF 0
ON 30 OFF OFF ON 20

— 73 —
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7.2.3 Multiplication { MUL )
{1) Command symbol

[ Ladder Command ]

INPUT P
| INPUT 1 peranD | CUTPUT 1
seokokok
OPERAND 2
MUL
OPERAND 3

)
skokkok

[ Mnemonic Command ]

STR 3%k %k 3k %
MUL OPERAND 1/0PRRAND 2/0PERAND 3

OUT sesksksk

Fig 7.8 Command Symbol

(2) Calculating function

When input 1 is turned ON by the multiplication command, the following multiplication is executed.

Inputs 1 and 2 are not used.
Qutput 1 is turned ON when input is tuned ON.
Qutputs 2 and 3 are not turned ON.

( Operand 1 ) X (operand 2 ) = (operand 3 ), (operand 3 + 1)
The lower 4 digits of the resultant multiplication are stored in ( operand 3 + 1 ).
The upper 4 digits of the resultant multiplication are stored in ( operand 3 ).

{3) Operand

Table 7.4 Operand

Operand 1, Operand 2

Constant

Input register :
Cata register :
Link register :

: 010 9999

21102128
W1 to W2048
R1to R1024

Operand 3

Data register :
Link register :

W1 to Wz2047
R1to R1023
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(4) Typical calculation

[ Example 1 ] Mutltiplication of registers

(Ladder Command) [Mnemonic Command)

When NOOO1 is turned ON, the contents of
' w0001 B E&ﬁﬁ% W2 W3 register W0010 are multiplied by the contents
NOGO1 of register W0O020 and the result is stored in
Woooz L WO 107,
MUL L
Waooo3
npur 1 W0010 | W0020 |Output 1 |Cutput 2 Output 3| WO100 | WO0101
ON 10 25 ON OFF OFF 0 250
ON 100 25 ON OFF OFF 0 2500
ON 1000 25 ON OFF OFF 2 5000

[ Example 2 ] Multiplication of registers and constants

(Ladder Command) {Mnemoric Command)

| : When NOCC1 is turned OFF, the contents of
I/!‘ C0010 I%/I-BTJ_ N18 W2 W3 constant 10 are multiplied by the contents of
NQOQO ! register WO020 and the result is stored in
woooz L W0 100.
MUL |
W0003
Input 1 WO0020 |Output 1 |Qutput 2 | Qutput 3| WO 100 WO101
ON 25 ON OFF OFF 0 2h0
ON 250 ON OFF OFF 0 2500
ON 2500 ON OFF OFF 2 5000
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7.2.4 Division ( DIV

)

{1) Command symbol

[ Ladder Command ]

[ Mnemonic Command )

STR k% k%

STR sk s % %

DIV OPERAND 1/0PRRAND 2/0PERAND 3
QUT skskskeok

INP P
Ny NPUT 1 [ oerans 1 LOUTPUT L
s sk ke sk deskskok
INPUT 2 OUTPUT 2
— |——— OPERAND 2 —( )
skkok skksksk
DIV TUT
operAND 3 LOUTPUTS
skekofesk

OUT skeokesksk
OUT skkskk

Fig 7.9 Command Symbols

(2) Calculating function

When input ! is turned ON by the division command, the following division is executed.

Input 2 specifies whether the resultant division is obtained in the form of " quotiend and remainder " or
“quotient and decimal quotient ". The former is specified when it is turned OFF and the latter when itis ON.

Input 3 is not used,

Output 1 is turned ON when quotient is less than 10000.

Output 2 is turned ON when overflow ( quotient exceeds 10000 ) occurs { division error ).

Output 3 is turned ON when Operand 2 is 0 (division error ).
( Operand 1, Operand 1 + 1) + (Operand 2 ) = { Operand 3 ) ; quotient
( Operand 3 + 1) ; remainder ( input 2 OFF )
decimal quotient ( input 2 ON )

Upper 4 digits of dividend are stored in ( Operand 1)

Lower 4 digits of dividend are stored in { Operand ] + 1 )

{3) Operand

Table 7.5 Operands

Operand 1

Constant

Input register :
Data register :
Link register :

: 0to 9999

Z1t0 2127
W1 to W2047
R1to R1023

Operand 2

Constant

lnput register :
Data register :
Link register :

1t0 9999
Z1to 2128
W1 to W2048
R1to R1024

Operand 3

Data register :
Link register :

W1 to Wa2047
R1to R1023
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(4) Typical caiculation

[ Example 1] Division of registers

(Ladder Command] [Mnemonic Command)]

—— w010 L st
NOQO 1 DIV W10 W20 W100
woo2e |-
ov |
WO0100

When NOOO1 is turned ON and then OFF, the
contents of registers W0010 and W0011 are
divided by register W0020; the guotient is
stored in WO101 and the remainder ( input 2
OFF ) or decimal guotient ( input 2 ON ) is
stored in W0 101.

Input 1 finput 2 | WO10 | WOOT1 | WOC20 |OUTPUT 1|0UTRUT 2)0UTeUT 3{ WO 100 | Wo 101 Celouletion
ON | OFF | 0001 | 2500 | 80 | ON | OFF | OFF | 156 | 20 | 1250080
ON | ON | 000t | 2500 ' 60 | ON | OFF | OFF | 156 | 2500 | 1250080
ON 1ON/OFF) 0001 | 2500 | 1 | oFf | on | oFf | o 0 | 12500+ 1
ON  [ON/OFF [ 0001 | 2500 | © | oFf | OFF | oON 0 0 | 12500+ 0
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7.8 FOUR DOUBLE - LENGTH CALCULATION
7.2.1 Double - length Addition ( DAD )
(1) Command symboi

[ Ladder Command ] [ Mnemonic Commeand ]
1 TPUT
| NPT T operaND | | OUTPUT L) | STR ks
ok ok K dkk% | HAD OPERAND 1/0PRRAND 2/OPERAND 3
OUT sesksksk
OPERAND 2
DAD

OPERAND 3

Fig 7.10 Command Symbols

(2) Operand Table 7.6 Operand

Input register © 21 to 2127
Operand 1, Operand 2 Data register . W1 to W2047
Link register : R1toR1023

Darta register @ W1 to W2047

Operand 3 _ s
Link register : R1to R1023

(3) Calculating function

When input 1 is turned ON by the addition command, the following addition in 8 - digit decimal is
executed.
Inputs 2 and 3 are not used.
Upper 4 digits of the addend are set in the register specified by Operand 1 and the lower 4 digits in the
next register,
Upper 4 digits of the addend are set in the register specified by Operand 2 and the lower 4 digits in the
next register.
Upper 4 digits of the resultant addition are set in the register specified by Operand 3 and the lower 4
digits in the next register. .
Output 1 is turned ON when the resultant addition exceeds 99,999,999, At this time, the value obtaind by
subtracting 100,000,000 from the resultant addition becomes the result,
Outputs 2 and 3 are not used. ( They are always OFF .)
——— Equation —
[ Operand 1,Operand 1+ 1] + [ Operand 2, Operand 2 + 1 } = [ Operand 3, Operand 3 + 1 ]



7.3 FOUR DOUBLE-LENGTH CALCULATIONS

( 4) Typical calculation

[ Example 1 ]
[Ladder Command] [Mnemonic Command]
When NOOO1 is turned ON, the following
Woo01 B SLE WTWS W5 doubie - length addition is executed.
NOOO1 The following shows typical double-length
W0C03 | addition where 12 is stored in WO001, 3456 in
WO0002, 98 in W0003 and 7654 in W0004.
DAD |
WO005
WO00 1 Wo002 W0003 WQo00c4 WO0005 WO006
0012 3456 + c0o78 2012 = 0091 2468
[ Example 2 ]

(Ladder Command] [Mnemonic Command]

—{t— we043 | |STHNI
NOOO ! DAD W2043 W2045 W2047
w2045 |-
DAD |
W2047
W2043  W2044 W2045  W2046
9001 0003 | + | 1002 0004

When NOOO1 is turned OFF and then
ON, the double-length addition is
executed where 9001 is stored in
W2043, 3 in w2044, 1002 in W2044
and 4 in W2045.

w2047 w2048

= OOO3J 0007 ‘

Since the resultant calculation exceeds 93,999,999, output 1is turned ON.

k
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7.3.2 Double-length Subtraction (DSB)
(1) Command symbol

[ Ladder Command ] [ Mnemonic Command ]
INFUT 1 CUTPUT 1
—— |—— OPERAND 1 ————*% o .) STR skakok¥k
Aok OUTPUT 2 e DSB (OPERAND 1 / OPFRAND 2 / OPERAND 3

OPERAND 2 }———— ) OUT sksksksk
OUTPUT 3 skokskok QUT sk
DSRB [ ) OUT sksksksk

OPERAND 3 kAR

Fig. 7. 11 Command Symbols

(2) Operand

Table 7.7 Operand

Input register © Z 110 2 127
OPERAND 1, OPERAND 2 Datareagister = W 1 to W 2047
Link register : R 1toR 1023

Data register : W 1 to W 2047
OPERAND 3 Link register : R 11oR 1023

(3) Calculating function
When input 1 is turned ON by the subtraction command and the following subtraction in 8-digit decimal is executed.
Inputs 2 and 3 are not used.
Upper 4 digits of the minuend are set in the register specified by Operand] and the lower 4 digits in the next register.
Upper 4 difits of the subtrahend are set in the register specified by Operand 2 and the lower 4 digits in the next register.
Upper 4 digits of the resultant subtraction are set in the register specified by Operand 3 and the lower 4 digits in the next register.
Quitput 1 is turned ON when the resultant subtraction is plus (0 >).
Qutput 2 is turned ON when the resultant subtraction is zera (= 0).
Output 3 is worned ON when the resultant subtraction is minus (0 <). The absolute value becomes the resultant calculation.

—— Eqguation

[ Operand 1, Operand 1 + 1 }- [ Operand 2, Operand 2 + 1] = [ Operand 3, Operand 3 + 1 ]



7.3 FOUR DOUBLE-LENGTH CALCULATIONS

{4) Typical calculation

[ Ladder Command ) [ Mnemonic Command ]

! . WO001 — STL N1 When NOOO T is turned ON and then OFF,
NOOQO 1 DSB W1 W3 W5 double-length subtraction is executed.
W0003 |— The following shows the resutant calculation
when WO0Q0 1 to WO004 are the values in the table.
DSB
W0005
Minuend Subtrahend Resultant Calculation Calculation Flag

W0O00 1 WO0002 | WO003 | w0004 WOOOS WO006 | Cutput 1| Output 2 | Output 3

0008 1000 0001 1001 0007 9999 ON OFF OFF
0008 1000 0009 1000 0000 0000 OFF ON OFF
0009 1000 0009 1001 0000 0001 OFF OFF ON

9876 5432 1234 5678 8641 9754 ON OFF OFF
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7.3.3 Double-length Multiplication {DML)
(1) Command symbol

[ adder Cormmand ) [ Mnemonic Command ]
INPUT 1 QUTPUT 1
——— ——— OPERAND ! A ) S TR skl
sk desksksk | DML OPERAND 1/ OPERAND 2 / OPERAND 3
CPERAND 2 OUT seskslesk
DML
CPERAND 3

Fig. 7. 12 Command Symbois

(2) Operand

Table 7.7 Operand

Input register © Z 1to 7 127
OPERAND 1, OPERAND 2 Dataregister : W 1 1o W 2047
Link register: R 1 to R 1023

Data register @ W 110 W 2045
OPERAND 3 Link register : R 1t R 1021

(3) Calculating function
When input 1 is turned ON by the muitiplication command and the following multiplication in 8-digit decimal is executed.

Inputs 2 and 3 are not used.

Qutput 1 is turned ON when input 1 is tumed ON.

Outputs 2 and 3 are not used.

Upper 4 digits of the multiplicand are set in the register specified by Operand | and the lower 4 digits in the next regisier.
Upper 4 digits of the multiplier are set in the register specified by Operand 2 and the lower 4 digits in the next register.
The resultant multiplication in 16-digit decimal is stored in 4 contiguous registers with register specified by Operand 3
as the uppermost 4 digits.

—— Equation

[ Operand 1, Operand 1+ 11X [ Operand 2, Operand 2 + 1] =| Operand 3, Operand 3+1, Operand 3 + 2, Operand 343 ]



7.3 FOUR DOUBLE-LENGTH CALCULATIONS

(4) Typical calculation

( Ladder Command )

{ Mnemonic Command )

' — W0010 — | STR NI When NOGO' s turmed ON, doubie-length
NOOO1 DML W10 W20 w2045 multiplication is executed.
w0020 — The following shows the resultant calculation
for each value of the following table.
DML —
W2045
Multipiicand Multiplier Resuitant Calculation Calculation Flag
WO0010 | WOD11 | w0020 | w0021 | woo45 W2046 | W2047 | W2048 | Output 1 Output 2,3
0001 2345 0000 0009 0000 0000 0011 1105 ON OFF
0001 2345 0001 0009 0000 0001 2356 | 11056 ON OFF
1001 1009 1000 0009 0100 1101 8009 9081 ON OFF

— 83 —
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7.3.4 Double-length Division {DDV)
(1) Command symbol

[ Ladder Command ] [ Mnemonic Command )
ek >'5< OPERAND 1 e sk e _‘,}’ STR sk
: I,NPUT 2| OPERAND 2 _____é_’(r'"\ ' "; STR sksksksk
L ool 1 DDV OPERAND | / OPERANDZ / OPERAND 3
Sesleslok Mk sk OUT skskskok
pov 1 } QU T skfeafok
OPERAND 3 KAk | QUT stk

Fig. 7. 13 Command Symbols

(2) Operand

Table 7.9 Operand

Input register ;

Z 1
OPERAND 1 Data register : W 1 to W 2045
Link register: R 1

—
(@]

X
(]
M

Input register :

Z1
OPERAND 2 Dataregister : W 1 to W 2047
Link register: R j 1o R 1023

—

Data register : W 110 W 2045

OPERAND 3 Link register : R 1to R 1021

(3) Calculating function
When input 1 is tumed ON by the division command, the following double-length division is executed.
Input 2 specifies whether the resultant division is obtained in the form of “quotient and remainder” or “quotient
and decimal quotient” . The former is specified when it is OFF and the latter when it is ON.
Input 3 is not used.
Qutput 1 is turned ON when the quotient is less than 100,000,000
Output 2 is wrned ON when overflow (quotient exceeds 100,000,000) occurs (division error).
Output 3 is turned ON when Operand 2 is 0 (division error).
When a division error occurs, the resultant calculation becomes 0.
The dividend in 16-digit decimal is set in 4 contiguous registers with the register specified by Operand 1 as the
uppermost 4 digits.
Upper 4 digits of the divisor are sel in the register specified by Operand 2 and the lower 4 digits in the next register.
The resultant calculation in 16-digit decimal is stored in 4 contiguous registers with register specified by Operand 3
as the uppermost 4 digits.
Integral quotient in 8 digits is stored in the first 2 registers and the remainder in 8 digits or decimal quotient is stored

in the iower 2 registers.

[ Operand 1, Operand 1 + 1, Operand 1 +2, Operand 1 + 3] <+ [ Operand 2, Operand 2 + 1]
= [ Operand 3, Operand 3 + 1 ] (integral quotient);

at input 2 OFF [Operand 3 +, Operand 3 + 3| (remainder)

atinput 2 ON [Operand 3 + 2, Operand 3 + 3] (decimal quotient)



7.3 FOUR DOUBLE-LENGTH CALCULATIONS

(4} Typical calculation

[ Ladder Command ] [ Mnemonic Command )

—iF—— W00 — | 5T N1 When NOOC1 is turned ON and then OFF,
NCOO1 STR N2 double-length division is executed.
|} Woo20 — DDV W10 W20 W2045 The following shows a typical resultant
NOOQO2 : calculation for each value of the
ooV following table.
W2045

¢ When NOOO2 (INPUT 2) is OFF

Resultant Division

Dividend Divisor Quotient Remainder | Z | & |

el B =

W0010 |W0011|W0012 {W0013 | W0020 | Woo21 [w2045 | weo46 | w2047 | weoas g é %
0000 | C0O1 | Q000 | 0000 | 0003 | G000 | C000 | 3333 | 0001 | 0000 | ON | oFF | OFF

00CO | 000t | 0000 | COOO | 0CQO | 0003 { 0000 | OOCO | Q00O | 0000 ! OFF | ON | OFF

0000 | 0001 | 00CO | 0000 | 0000 | OOCO | COCO | 0000 | 0000 | 0000 | OFF | OFF | ON

* When NOOO2 (INPUT 2} is ON

Resultant Division

Dividend Divisor Quotient Remainder | — | ~ | O
PRl &
WO0Q10 [WO0011 W00 12 {WO0013 | W0020 |W002 1 {W2045 | W2046 | W2047 | W2048 % é é R
0000 | 0001 | 00CO | 00OC | 0003 | 0000 | 000G | 3333 | 3333 | 3333 | ON CFF { OFF

0000 | 0001 | CCOO | O0OC | 0000 | 0003 | 0000 | 0000 | 000D | 0000 | OFF | ON | OFF

0000 | 0001 | 0000 | 0OOO | 0000 | 0000 | 0000 ! 0000 | 000G | 00OC | OFF | OFF | ON
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7.4 SQUARE ROOT
7.4.1 Square Root (SQR)
(1) Command symbol

[ Ladder Command ] [ Mnemonic Command ]
INPUT 1 OQUTPUT 1
i OPERAND 1 { ) STR sk
K SRR SQR OPERAND 1 / OPERAND 2
SQR QUT sksksksk
OPERAND 2

Fig. 7. 14 Command Symbols

{(2) Operand

Table 7.10 Operand

Imput register : Z 1to Z 128
OPERAND 1 Data register : W 1 to W 2048

Link register: R 1toR 1024

Data register : W 1 to W 2047
OPERAND 2 Link register : R 1to R 1023

(3) Calculating function
When input 1 is turned ON by the square root command, the following square root is extracted. Inputs 2 and 3 are not used.

Operand | s a register to store the calculated value to extract 4-digit decimals.

Operand 2 is a register to store the resultant calculation; the integral section of the resultant extraction of square root is stored
in Operand 2 and the decimal section is stored in the next register.

Output 1 is turned ON when input 1 is tumed ON. Output 2 and 3 are not used. (They are always OFF.)

—— Equation

[ Operand 1 ] = [ Operand 2, Operand 2 + 1]

Integral Decimal
section section
(4) Typical caiculation
[ Ladder Command ] [ Mnemonic Command ]
When NDQO1 is turned ON, the
] | '
[ WOCO1 STR NI following sguare root calculation
S5QR
W0005
WO001 WO0Q005 W0006
1000 = 0037 6227




7.4 SQUARE ROOT

7.4.2 Double-length Square Root (DSQ)

(1) Command symbol

['Ladder Command )

INPUT 1

.

Seokesosk

DSQ

(2) Operand

F——— OPERAND 1

OPERAND 2

OUTPUT 1

[ Mnemonic Command ]

) STR

e abs b
Sk sk

skl kook

DSQ OPERAND 1 / OPERAND 2

OUT sesksksk

Fig. 7. 14 Command Symbois

Table 7.11 Operand
Input register : 7 1 1o Z 127
OPERAND 1 Data register : W 1 1o W 2047
Link register : R 11o0R 1023
OPERAND 2 Data register : Vg 1 to W 2047

Link register - te R 1023

{3) Calculating function ,
When input | is turned ON by the square root command, the following square root is extracted. Inputs 2 and 3 are not used.
The register specified by Operand 1 and the next register store the calculated value and execute extraction of aguare root
in 8-digit decimals.
The register specified by Operand 2 and the next register store the resultant calculation; the integral section of the resultant
square root is stored in Operand 2 and the decimal section is stored in the nex( register.
Output 1 is turned ON when input 1 is turned ON,
Outputs 2 and 3 are not used. (They are always OFF.)

Equation

\/ [ Operand 1, Operand! + 1 | = [ Operand 2, Opérand 2 + 1]

Integral
section

Decimal
section

{4) Typical calculation

[ Ladder Command ) ( Mnemonic Command ]

When NOOO1 is turned ON, the
W0001 STR NI following square root calculation
NOOQ1 DSQ W1 ws is executed.

D3Q

W0005
WGC001 W0002 W0005 WO0006
0002 ooooJ - ! 0141 ] L4213j
"'-IBT —
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7.5 DATA TRANSFER
7.5.1 Basic Terms
(1) Data table and table size

Data transfer is performed between data groups {data tables).

The data tables are groups of registers with continuons referenc

relays (discrete group table}.

The table size indicates the size of the table in units of registers (register table) or in units of 16 points {dis

(Example 1) Data table composed of five continuous data registers

WOO0O1T I

\W0002

w0003

w0004

WOC05 f

(Example 2) Output coil table compose

_ TABLE SIZE: 5

d of 32 continuous output coils {table to store the coil ON/OFF status)

R
01 G2 03

N s

017 018 019
L

FRu
015 016
TABLE SIZE 2
N s
031 032

(2) Source, destination

The places that the data are transferred from/to are called source and destination, respectively.

The contents of the source are stored in the destination.
The contents of the source are not changed even after data transfer.

SCURCE

DESTINATION

IR

e numbers (register table) or discrete groups such as coils or

crete group table).



7.5 DATA TRANSFER

(3) Pointer
Pointer is a register used to indicate the specified position of the data table. Since the value of the pointeris 3
in the following example, the pointer indicates register W1002 located at the third stage from the data table head.

POINTER DATA TABLE
WO0100 3 W1000 100 1ST
W1601 200 Z2ND

W1002 1 3RD

W1003 400 4TH

Fig. 7.16 Pointer

(4) Reference Nos. of Source and Destination

When a discrete group No. is specified as a refereénce No. of the source or destination, it is necessary
tohaven=16m+1(m=0,1,2.) assuming that the reference No. is n.

(Example 1) When 132 is specified from input relay group 11, 11 becomes the starting reference No.

A4l A= il
| 1 |2 13 116 | 116
________ TABLE SiZE 2
A=l =~ — =
P17 [ 118 | 119 131 | 132

(Example 2) When N112 is specified from internal coil group N65, N65 becomes the starting reference No.

e i T .

NG5 | NEs | NG7 N79 | N8O

ol Rl il J e E L rasle size2
NB1 | Nez | Na3 NG5 | N96

el BT U BTN P

No? | No8 | Nag 11 | N112

(5} Types of data transfer commands

There are 9 types of data transfer commands : BLK (block transfer), RTT (register-to-table transfer),
TTR (table-to-register transfer), TTT (table-to-table transfer), FIN (first-in), FOT (first-out), SRC (table search),
TST (table set) and STT (status read).
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7.5.2 Block Transfer (BLK)
(1) Command symbol

(Ladder Command] [Mnemcnic Command]
INPUT 1 CUTPUT1
+ |—— OPERAND 1 () [DTR dokk
HkkK s e ke o BLK OPERAND %/ OPERAND 2/ OPERAND 3
OPERAND 2 OUT  skskeoksk
BLK
COPERAND 3
Fig. 7.17 Command Symbol
(2) Operand
Table 7.12 Operand

Qutput coil group : 01 to 0497
fnternal coil group : N1 to N1521
MC unit coil group : Y1 to Y497
MC conirof coil group @ Q1 10 Q241
Input relay group : !1t01497
MC unit relay group : X1 to X241

OPERAND 1 MC control_relay group : P1to P241
Link coil D1 to D1009
Data register : W1 toWwz2048
Input register : Z1toZ2128
Link register : R1toR1024
Timer register : T1to 1256
Counter register : C11oC256
Qutput coil group : O1 to G497
Internal coil group : N1toN15621

OPERAND 2 Link coil : D1 to 01009
Data register : W1toW2048
Link register : R1toR1024
Constant (table size)
Constant range is determined by Operand 1 and 2
registers.
Pxxxx, Qxxx, Txxx, Cxxx 2 1t0 16
Oxxx, Ixxx, Yxxx, Xxxx : 1 to 32

OPERAND 3 Dxxx © 110 64, Nxxx : 1 t0 96

Zxxx, Roxx, Wixxx 2 1 to 100

The smaller constant range is specified between
Operands 1to 2. For example, when Cperand 1 is Zxxx
(input register) and Operand 2 is Wxxx (data register),
the constant range is 1 to 100 of Zxxx.




7.5 DATA TRANSFER

(3) Calculating function

A transfer where both the source and destination arejlables; all data are sent for one scan,
When input 1 is tuned ON, the first data of the source table are sent to the first destination for one scan. In this
way, all source data are sent to the same number of destination for one scan.

Inputs 2 and 3 are not used.

When output 1 is turned ON and OFF when input I is turned ON and OFF, respectively.
Outputs 2 and 3 are not used. (They are always OFF.)

SOURCE TABLE DESTINATION TABLE

1ST (OPERAND 1) — 15T (OPERAND 2)
NTH(OPERAND 1 +n- 1) —» NTH(OPERAND 2 + n- 1)
zTH (OPERAND 1 +2- 1) —» zTH (OPERAND 2 + z - 1)

S:OPERAND 1 D:OPERAND 2  Z:OPERAND 3

Fig. 7.18 BLOCK (BLK) Transfer Calculation
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(4) Typical

10001

use

(Ladder Command]

— | t——— w1001 —

w1020

IMnemonic Command]

STH It
BLK W1001 W1020 5

BLK
5

R

SOURCE TABLE

W1001 100

W1002 200

W1003 300

W1004 400

W1005 500

SOURCE TABLE

W1001 100

W1002 200

W1003 360

W1004 400

W1005 500

P

When 1001 is turned OFF and
then ON, block transfer is executed.

DESTINATION TABLE

0

0

[Before Transfer]

w1020

W1021

W1022

w1023

w1024

DESTINATION TABLE

106

200

300

400

500

[After Transfer)

W1020

W1021

W1022

W1023

w1024
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7.5.3 Register-to-Table Transfer (RTT)

{1) Command symbol

(Ladder Command]

[(Mremonic Command]

INPUT1 OUTPUT e
——— OPERAND 1 () STR skeskoks
kK Heaiokk
INPUTZ A 5 OUTPUT?2 : STR sk
| CRAND ek |RTT OPERAND 1/ OPERAND 2/ OPERANG 3
INPUT3 IR OUT sk
—] RTT
Heksk sk OPERAND 3 QUT sksfestek
Fig. 7.19 Command Symbols
(2) Operand
Table 7.13 Operand
Qutput coil group : O1to 0497
Internal coil group @ N1 to N1521
MC unit coil group : Y1 to Y497
Input relay group : |1 to 1497
MC unit relay group : X1 to X241
MC control relay group : P1 to P24
OPERAND 1 Link coil : D1t D1009
Data register : W1 to W2048
Input register : Z1toZ128
Link register R1toRi024
Timer register : T1toT256
Counter register : C1toC266
Data register : W1 toW2047
ERAND . .
oP ND 2 Link register R1toR1023
Constant {(table size)
Constant range is determined by Operand 1 and 2
registers. ]
Pxxxx, Qxxx, Txxx, Cxxx: 11t0 16
Oxxx, Ixxx, Yxxx, Xxxx : 1 to 32
Dxxx: 1to 64
OPERAND 3 Nxxx : 1to 96
Zxxx ;110 128
Rxxx, Wxxx : 1 to 999
The smaller constant range is specified between
Operands 110 2. For example, when Operand 1 is Zxxx
(input register) and Cperand 2 is Wxxx (data register),
the constant range is 1 to 128 of Zxxx.
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(3) Calculating function

Transfer is executed in the ratio of one register per scan (or discrete of one set of 16 points).

When input 1 is fumed ON, the source data are transferred to the (n+1)th of the destination table according to
the pointer value 1; after that, +1 is added to the pointer automatically. When n = table size Z, transfer is not
executed if input 1 is turned ON. Therefore, when both inputs 1 and 2 are turned ON, data are transferred to the
same destination register unless n is renewed in another circuit.

When input 3 is turned ON, n becomes O disregarding the ON/OFF status of input 1. If inputs 1 and 3 are turned
ON, n becomes 0 and then the source data are input (o the first of the destination tables; and after that becomes 1.
When all inputs 1, 2 and 3 are turned ON, the data are transferred to the first register and n remain 0.

Output 1 is turned ON and OFF when input 1 is turned ON and OFF, respectively.
Output 2 is turned ON at n = table size disregarding the ON/OFF status of input 1.
Output 3 is not used. (It is always OFF)

P(OPERAND?Z) n
—
S(OPERAND 1) [SOURCE DATA 1ST(OPERANDZ2+1)
(n+1TH S L
POPERAND2+n+ 1) | &+ - DS eE
S -
zTH{OPERANDZ+2)
I P | -
— RTT L— S OPFRAND1  P: OPERAND2  Z: OPERAND3
z
Fig. 7.20 Register-to-table Transfer (RTT) Calculation
Table 7.14 input Meaning
Input X Meaning
Input 1 Transfer is executed and +1 is added to pointer value.
Input 2 Pointer renewal is prohibited.
Input 3 Pointer value is cleared to O (disregarding input 1 ON/OFF)
Table 7.15 Qutput Meaning
Output X Meaning
Qutput 1 Same as input 1 ON/OFF status

Qutput 2 On at pointer = table size (disregarding input 1 ON/OFF)

Cutput 3 Always OFF




7.5 DATA TRANSFER

() Typical use

(Mnemonic Command)

STL N1
RTT 21 W1000 5

(Ladder Command)
L—{H—— 20007 +—
NOCO1
w1000 —
RTT |-
5

SOURCE

Z001 400

SOURCE

Z001 400

W1000

W1001

W1002

W1003

W1004

W1005

When NOOO1 is turned ON and then OFF,
register-to-table transfer is execured.

CESTINATION

3

100

200

300

0

0

(Before Transfer]

W10001 ;f;;'if

W1001

w1002

W1003

W1004 | s

W1005

DESTINATION

100

200

3C0

C

[After Transfer)

POINTER

— DESTINATION TABLE

| POINTER

— DESTINATION TABLE

kK
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7.5.4 Table-to-Register Transfer (TTR)

(1) Command symbol

[Ladder Command] (Mnemonic Command)
T P
INPUT1 OPERAND 1 QUTPUT1 O STR sk
kR outpuTe | R | STRO R
9 OPERAND 2 () [ STR skkk
seskesksk sk ook TTR OPERAND 1/ OPERAND 2/ OPERAND 3
. ll_NPUTg’ TTR QUT  sksksksk
skeokok ok OPERAND 3 QUT  skksieok
Fig. 7.21 Command Symbal
(2) Operand
Table 7.16 Operand
Qutput coil group : O1tc 0497
Internal coil group : N1t N1521
MC unit coil group : Y1 to Y497
Input relay group : 11t0 1497
MC unit relay group : X1 to X241
MC control relay group @ P1 to P241
OPERAND Link coil : D1 to D100CY
Data register :  W1toW2048
Input register Z1t0 2128
Link register R1to R1024
Timer register : T11t0 7256
Counter register : C1to C256
OPERAND 2 Data register W1 toWz047
Link register R1to R1023
Constant (table size)
Constant range is determined by Cperand 1 and 2
registers.
Pyxxxx, Qxxx, Txxx, Cxxx 0 1t0 16
Oxxx, Ixxx, Yxox, Xxxx : 1 to 32
OPERAND 3 Dxxx : 1t0 64
Nxxx ; 1to 96
Zxxx 110 128
Rxxx, Wxxx : 110 999
The smaller constant range is specified between
Operands 1 to 2. For example, when Operand 1 is Zxxx
tinput register) and Operand 2 is Wxxx {data register),
the constant range is 1 to 128 of Zxxx.




| 7.5 DATA TRANSFER

{3) Caleulating function

Transfer is executed in the ratio of one register per scan (or discrete of one set of 16 points).

When input 1is turned ON, the (n+1)th data indicated by the pointer value n are transferred to the register next to
the destination point; after that, +1 is added to the poifiter value automatically. When n = 1able size Z, transfer is
not executed even if input 1 is turned ON.

When input 2 is turned ON, automatic renewal of the pointer is prohibited after transfer, as well as RTT.

When input 3 is turned ON, n becomes 0 disregarding the ON/OFF status of input 1, as well as RTT.

Output 1 is turned ON and OFF when input 1 is tumed ON and OFF, re-spectively.
Output 2 is turned ON at n= table size disregarding the ON/OFF status of input 1,
Output 3 is not used. (It is always OFF.)

1ST (OPERAND 1)

SOURCE —
TABLE | (n+1)TH (OPERAND 1 + 1 ) o

n P (OPERAND 2 )
ﬁ—» D (CPERAND 2 + 1)

zTH{OPERAND 1 +2z- 1)

S:OPERAND 1 P:OPERAND 2 7 :OPERAND 3

Fig. 7.22 Table-to-Register Transfer (TTR}) Calculation
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Table 7.17 Input Meaning

input X Meaning

Input 1 Transfer is executed and +1 is added to pointer vaiue.

Input 2 Pointer renewal is prohibited.

Input 3 Pointer value is cleared to O (disregarding input 1 ON/OFF.)
Table 7.18 Output Meaning

Qutput X Meaning

Cutput 1 Same as input 1 ON/OFF status

Outpuz 2 | ON at pointer = table size (disregarding input 1 ON/OFF.)

Qutput 3 | Always OFF




7.5 DATA TRANSFER

{4) Typical use

{Ladder Command} (Mnemonic Command]
—— t—— w0001 STH |1 A When 10001 is turnec OFF and then
0001 ot L TTR W1001 W1010 5 g)xr\ébtjatb;g.to register transfer is
TR
5
SOURCE TABLE DESTINATION TABLE
W1001 100 3 W1010 (POINTER)
W1002 200 300 W1011 (DESTINATION)
W1003 30C
W1004 400
W1005 500

(Before Transfer]

SOURCE TABLE

W1001 | 100 _ W1010 (POINTER)
W1002 | 200 4@0 W1017 (DESTINATION)
W1003 | 300 |

W1004 400

w1005 | 500

(After Transfer)



7. APPLIED COMMANDS

7.5.5 Table-to-Table Transfer (TT1T )
(1) Command symbol

[ Ladder Command ]

[ Mnemonic Command }

Fig 7.23 Command Symbol!

{2) Operand

Table 7.19 Operand

T TPUT 1
J, ﬁNPU 1 OPERAND 1 ﬂj~——( ) STR s % % %
sHeesksk
sk sk ok STR % % % %
INPUT 2 OUTPUT 2 STR % s % %

L

B OPERAND 2 _ﬁ——(***’* TTT OPERAND 1/0PRRAND 2/OPERAND 3
ook - OUT skt
s PNPUT 3| OPERAND 3 OUT ek
seokesk sk

Operand 1

Qutput coil group : 01100497
internal ccil group : N1toN1521
MC unit coil group : Y1to Y497
input relay group : 11tc 1497

MC unit relay group : X1 to X241
MC conrol refay group @ P1to P241
Link coil:D1toD1009
Data register : W1toW2048
input register : Z1t0 2128
Link register : R1toR1024
Timer register : T1to T256
Counter register : C1to C256

Operand 2

Data register : W1tocW2047
Ltink register @ R1tcR1023

Operand 3

Constant ( table size )

Constant range is determined by Cperand 1 and
2 registers.

Pxxx, Qxxx, Txxx, Cxxx : 1t0 16

Oxxx, Ixxx, Yxxx, Xxxx : 110 32

Dxxxx : 110 64

Noxooxx ;110 96

Zxxx: 110 128

Rxxxx, Wiooxx © 1 10 999

The smaller constant range is specified between
Operands 1 and 2.

For example, when Operand 1 is Zxxx { input
register ) and Operand 2 is Wxxx ( data register
), the constant range is 110 128 of Zxxx.
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{ 4) Typical calculation

Transfer is executed in the ratio of one register per scan ( or discrete of one set of 16 points ).

When input 1 is turned ON, the (n + 1 ) th dal;a indicated by the pointer value n in source table are transferred
to the (n + 1) th of the destination table : after that,+1 is added to the pointer value automatically. Whenn =
table size Z, transfer is not executed even if inpui 1 1s turned ON.

When input 2 is turned ON, automatic renewal of the pointer is prohibited after transfer, as well as RTT.

When input 3 is tuned ON, n becomes 0 disregarding the ON/OFF status of input 1, as well as RTT.

Output 1 is trned ON and OFF when input 1 ils tumed ON and OFF, respectively.
Output 2 is turned ON at n = table size disregarding the ON/OFF status of input |.
Output 3 is not used. (It is aiways OFF. )

P { OPERAND 2 )
B | 1ST ( OPERAND 2 + 1
1ST ( OPERAND 1) +1)

SOURCE | B s,I - R —
TABLE | NDTH COPERANG Tn) o | e THIOPERAD 204 1)

ZTH (OPERAND 1+7-1) ‘ 2TH ( OPERAND 2 + 7 )

—] S .

J— F) l

B B o N

Z

S:0OPERAND 1 P :OPERAND 2 Z:OPERAND 3

Fig 7.24 Table-to-Table Transfer (TTT) Caiculation
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Table 7.20 Input Meaning

Input X Meaning

Input 1 Transfer is executed and +1 is added to the pointer value.

input 2 Pointer renewal is prohibited.

Input 3 Pointer value is cleared to O (disregarding input 1 ON / OFF).
Table 7.21 Qutput Meaning

Output X Meaning

QOutput 1 Same as input 1 ON / OFF status.

Qutput 2 ON at pointer = table size ( disregarding input 1 ON / OFF ).

Output 3 Altways OFF.
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{4) Typical use

(Ladder Command]  [Mnemonic Command)

—fT—— w1001 | | STHI

10001 TTTWI1001 W1020 5 | When 11 s turmed OFF and ON,
table-to-table transfer is executed.

w1020
T L
5
DESTINATION
SOURCE TABLE 1 W1020 ( POINTER )
W1001 100 100 w1021
W1002 | 200 0 W1022
w1003 | 300 | 0 W1023
w1004 | 400 0 W1024
W1006 | 500 0 W1025
[ Before Transfer )
DESTINATION
SOURCE TABLE 2 | w1020 (PONTER )
W1001 100 100 w1021
w1002 | 200 200 w1022
w1003 | 300 0 W1023
W1004 | 400 0 w1024
W1008 | 500 0 w1025

[ After Transfer )
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7.5.6 First-in (FIN)
(1) Command symboi

[ Ladder Command ]

T UTPUT 1
| HNPUT ] gperanp 1 -2
skeokkk Heokeokk

TRPUT 2
operanD 2 L YTPYTE oy
skekkk

EIN

OPERAND 3 - CUTPUTS
sekokok

([ Mnemonic Command ]

STR % % % %

FIN OPERAND 1/0PRRAND 2/CPERAND 3
OUT ks

QUT skskskek

QUT skskskok

Fig 7.25 Command Symbol

{2) Operand

Table 7.22 Operand

Qutput coil group : 01100497
Internal coil group : N1toN1521
MC unit coil group @ Y110 Y497
Input refay group : 11101497
MC unit relay group : X1 to X241
MC control relay group @ P1to P241
Operand 1 Link c oil:DitoDI009
Data register : W1toW2048
Input register : Z1toZ128
Link register : R1tcR1024
Timer register : T1toT256
Counter register : C1toC256
Ogerand 2 D_ata reg_ister:VV1toW2047
Link register : R1toR1023
Constant ( table size )
Constant range is determined by Operand 1
and 2 registers.
Pxxx, Qxxx, Txxx, Cxxx : 1to 10
Oxxx, xxx, Yxxx, Xxxx : 1 to 32
Dxxxx : 1to 64
Operand 3 Nxxxx : 110 96

Zxxx, Rxxx, Wxxx, : 110 100
The smaller constant range is specified between

Operands 1 and 2.

For example, when Operand 1 is Zxxx ( input
register ) and Operand 2 is Wxxx ( data register ),
the constant range is 1 to 100 of Zxxx.
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7.5 DATA TRANSFER

(3) Calculating function

FIN is normary used together with first - out ¢ ;FOT ). Transfer is executed in the same way as register-lo-table
trasnsfer ( RTT ), except that the data stored in the destination by FIN are taken out in the order stored by FOT.
The destination table in FIN is called FIFO table*.

*: FIFO table is a table used for first - in / first - out, an abbreviation of FIRST IN /FIRST OUT TABLE.

When input 1 is turned ON, the nth ( the oldesl; ) data stored in the destination table are shifted down to the
(n+ 1)th, (n-1)thtothe nth and the like ; that is, older data are shifted down by one register sequentially and
the source data are transferred to the first empty stage. As a result, in the register table, data are stored in the
order from the newest data, from the top down ( from register with the smallest to the largest number ). After
completion of serial data shift, +1 is added to the pointer value. Data shift — the latest data storing — pointer
renewal are performed for one scan disregarding the table size. Inputs 2 and 3 are not used.

Output 1 is tumed ON and OFF when input 1 i$ tumed ON and OFF, respectively.

Output 2 is tumed ON at n = table size ( table full ) disregarding the ON/OFF status of input 1.

Output 3 is turned ON at n = 0 ( table vacant ) disregarding the ON/OFF status of input 1.

P (OPERAND 2} n POINTER (WITH n OBTAINED BEFORE
— EXECUTION OF TRANSFER )

—  IST(OPERAND 24014 1) DATA

— D [ DESTINATION TABLE

(I THOPERAND 241+ 1) 17
(FIFO TABLE ) ]

I '
! |

ZTH(OPERAND 2+ Z )

BROUGHT DOWN IN THE ORDER FROM THE OLDEST DATA

S(OPERAND 1) | SOURCE DATA
— S
1 P S
BN
Z

S:OPERAND 1 P:OPERAND 2 Z:OPERAND 3

Fig 7.26 First-in (FIN) Calculation
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Table 7.23 outlines the FIN operation.

Table 7.23 FIN Operation

Input 1 Operation Conditions Qutput 1 | Output 2 | Output 3
Pointer Qaiue = table size ON OFF
ON Execution® Pointer value = O ON OFF ON
In any case other than above values CFF OFF
Pointer value = table size CN OFF
OFF - Pointer value = 0 OFF OFF ON
In any case other than above values OFF OFF

# + Not executed when pointer value = table size.

(4) Typical use

Refer to Par. 7.5.7(4).
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7.5 DATA TRANSFER

7.5.7 First - out ( FOT )
{ 1) Command symbol

t Ladder Command )

[ Mnemonic Command )

INPUT UTPUT 1
——] fN—u OPERAND 1 -2 STR s % % %
sesksk ok ' KEXX | EOT OPERAND 1/0PRRAND 2/OPERAND 3
; QUT skakesksk
CPERAND 2 OUTPUT 2 OUT skesesksk
dfeofe sk
QUT skesiesksk
FOT :
OPERAND 3 | DUTPUT 3
Sk
Fig 7.27 Command Symbols
(2) Operand Table 7.22 Operand

Cutput coll group : O1to 0497
Internal coil group : N1to N1521
MC unit coll group : Y1 to Y497
Input relay groug : 11 to 1497
MC unit relay group : X1 to X241
MC control relay group : P1 to P24 1

Operand 1 Link ¢ oil:DltoD100g
Data register @ W1 toW2048
Input register : Z1to 2128
Link register : R1toR1024
Timer register : T1to 7256
Counter register : C1toC256

Operand 2 D‘ata reg.ister:W1toW2047
Link register : R1toR1023
Constant { table size )
Constant range is determined by Operand 1
and 2 registers.
Pxxx, Qxxx, Txxx, Cxxx : 110 16
Oxxx, Ixxx, Yxxx, Xxxx + 1 to 32
Dxxxx : 110 64
Nxxxx : 1to 86

Gperand 3 Zxxx, Rxxxx, Wxxxx, ; 1 to 100
The smaller constant range is specified between
Operands 1 and 2,
For exarmple, when Operand 1 is Zxxx ( input
register ) and Operand 2 is Wxxx { data register ),
the constant range is 1 to 100 of Zxxx.
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(3) Calculating function

The destination table used in FIN { FIFO table ) becomes the source table for FOT. FOT performs transfer of
N : 1 type to destination. Transfer is executed in the ratio of one register per scan. The data stored in the FITO
table are taken out in the order from the oldest to realize first - in and first - out.

When input 1 is turned ON, the nth data of the source table is indicated by the pointer value n ( since n
indicates the number of data which have been already stored. FOT does not take out the (N + 1) th but nth) are
transferred to the destination.

After that, -1 is subtracted from the pointer value.

When n = 0, transfer is not executed even if input 1 is turned ON.

Inputs 2 and 3 are not used.

The contents of the source register ( nth register ) taken out by FOT are cleared to O unless the next data enter
there by FIN.

Output 1 is tuned ON and OFF then input | is turned ON and OFF, respectively.
Out put 2 is furned ON at n = table size ( table full ) disregarding the ON/OFF status of input 1.
Qutput 3 is turned ON at n = 0 ( table vacant ) disregarding the ON/OFF status of input 1.

n ( WITH n OBTAINED BEFORE
_ P (QPERAND 1) EXECUTION OF TRANSFER )
SOURCE TABLE 1ST (OPERAND 1+ 1)
( DATA GIVENBY FIN) ,
o 1 T DESTINATION
(i OTH(OPERAND T4+ ) |- 5 5 ]
1 — .I D
ZTH (OPERAND 1+7)
— = -
r— D L
| FOT
z P-OPERAND 1 D:OPERAND 2 Z:CPERAND 3

Fig 7.28 First-out (FOT) Calculation
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Table 7.25 FOT Operation

input 1 Operation Conc:jitions Output 1 Cutput 1 Output 1
Pointer valu:e = table size ON OFF
ON Executicn* Pointer value = 0 ON OFF ON
In any case other Ethan above values OFF OFf
Pointer value = table size ON OFF
OFF — Pointer value = 0 OFF OFF ON
In any case other 'than above values OFF OFF

* : Not executed when pointer value > table size

(4) Typical use

FIN ( first - in ) is executed when 1001 is turned OFF and then ON.
FOT ( first - out ) is executed when 1002 is terned OFF and then ON,

( Ladder Command ]

[ Mnemonic Command )

STH I
FIN
NOP
ouT " 31
ouT 32
STH 12
FOT

W1041

W1050 5

W1080 W1061 5

11 w1041 —
10001
W1050  ——( )
0031
FIN
5 )
0032
ith W1050  —
10002
w1061  —
FOT
5 —

~—~109—
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[Contents of Transfer] (FIN)

(D) When the contents of the FIFO able before execution of transfer (first time) are as shown below:

SOURCE W1050 o | PONTER
W1041 100 W1051 0 L
W1052 0
W1053 0
W1012 0 | DESTIATION
W1015 0o |—

() When 10001 is turned OFF and then ON and the first transfer is executed:

SOURCE W1050 |- 1 | POINTER
W1041 ) 100 . W1051 100 i
W1052 0
W1053 0
Wi014 0 - DES TINATION
W1015 o |—

() The following shows the contents of the register before the second transfer;

SOURCE W1050 | POINTER
W1041 200 W1051 100 |
W1052 0
W1053 0
W1014 0 | DESTIVATION
w1015 0 I
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7.5 DATA TRANSFER

@ When 100071 is turned OFF and then ON and the second transfer is executed, the first transferred
data are shifted down and the current source 'data are stored in the top of the destination table.

SOURCE W00 | 2
R . wiost | 200
wios2 | - 100

W1053 0

w1014 0

w1015 0

[Contents of Transfer] (FOT)

(D When the contents of the FIFO table before execution of transfer (first time)

SOURCE
W1050 5
W1051 500
W1052 400
W1053 300
W1054 200
W1055 100

POINTER

W1061

FOINTER

| DESTINATION
TABLE

are as shown below :

DESTINATION

C

@ When 10002 is turned OFF and then ON and the first transfer is executed:

SOURCE
W1050 4
W1051 500
W1052 400
W1053 300
1054 200
W1055 | o :

\

| POINTER

w1081

=111~

DESTINATION

100
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@) When 10002 is turned OFF and then ON and the second ransfer is executed;

SOURCE
W1050 | . 3 | POINTER DESTINATION
W1051 500 wwom) 200 J
W1052 400
W1053 300
wiosa| 0
W1055 0
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7.5.8 Search (SRC)
(1) Command symbol

(Ladder Commqnd] [(Mnemonic Command)
INPUT 1 OUTPUT1

; LNPU , STR sksksksk

|l OPERAND 1 o)

ek eus _|OUTPUTZ  kEEk ggg ;‘;‘;;;\ND 1/ OPERAND 2/ OPERAND 3
—— ———OPERAND 2 Ek **)* OUT sk
. OUT skskesksk
OPERAND 3

Fig. 7.29 Command Symbols

(2) Operand

Table 7.26 Operand

Input register : Z1to Z128
CPERAND 1 Data register : W1 to W2048
Link register : R1toR1024

Data register : W1 to W2047

P
OPERAND 2 Link register : R1toR1023

OPERAND 3 Constants 1 to 100

(3) Calculating function

A function to search for the data which coincide with the specified value (0 to 9999) or binary 16-bit pattern
in the register table and indicates where it is found by the number (pointer).

{a) Search function

Before searching, the specified data are stored in the register next to the destination pointer. Assuming
that the pointer value is n when the search command is given, search is started from the {n+1) th source
data, and when there are data that coincide with the specified data at the mth, m is left in the contents of
the pointer and search is completed. If no data are found, the contents of the pointer are cleared to 0 and
search is completed. 7
Search operation finds one coincidence in one scan. Therefore, when all source table contents are the
same as those specified, if there is no coincidence, search is completed in a scan,
Where the next search operation starts after one search operation is completed it will differ depending on
the status of inputs 1 and 2.

~113—
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{b) Search operation

When only input 1 is turned ON, search is performed after clearing n automatically before execution of
search. That is, search is always executed from the top of the source table. Therefore, even if there are several
items of data which coincide with the specified data in the source table, those to be searched for are the first
ones.

When inputs 1 and 2 are tumed ON, assuming the value of the pointer immediately before the data is n,
the search starts from the (n+1)th of the source table. Therefore, to start searching from the ith, turn ON inputs
1 and 2 after setting the pointer value to i-1.

When the data that coincide with the specified data K are located at mith, m2th and m3th in the source table,
set the pointer value to (i-1) th and turn ON inputs 1 and 2, and search starts from the ith and completes at the
(n+m2)th; the next search starts from the {m2+1)th and completes at {(n=m3)th.

18T (OPERANC 1) P (OPERAND 2) i—1 POINTER

OPERAND 2+1 K SEARCH DATA

m1TH (CPERAND 1+ m1-1} K

iTH (OPERAND 1+ 1-1)

m2TH (OPERAND 1+m2-1) K ] S —
] P .
Z

zTH (OPERAND 1+z-1)

S (SOURCE TABLE) S - SOURCE TABLE STARTING REFERENCE
P - POINTER
Z : TABLE SIZE

FIG. 7.30 Search Operation

Either when only input 1 is turned ON or when both inputs 1 and 2 are turned ON, if no data coincide with
the specified data, search is completed in that scan at n=N (N: table size) and n=0 is set. (Search is never
returned to the beginning of the same scan to be executed.)

When input is turned OFF and then ON at a=N. n is cleared to 0 automatically and search starts from the top of
the source data.

Input 3 is not used.

When input 1 is turned OFF, the pointer value is always 0.

Output 1 is turned ON and OFF when input 1 is turned ON and OFF, respectively.

Output 2 is turned ON when coincident data are found by search.
Output 3 is not used. It is always OFF.
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(4) Typical use

(l.adder Command)

— - w1071
10001
W1080
SRC
5

(Mnemonic Command)

STH 11
SRC W1071 W1080 5

(D Contents of execution (search data provided)

When I001 is turned OFF and then CON, data which coincide with the search data are found at the third
register from the top of the following source table and 3 is set in the pointer.

W1071 100
W1072 200
W1073 300
W1074 400
W1075 500
SOURCE TABLE
W1071 100
W1072 200
W1073 300
w1074 400
W1075 500

SOURCE TABLE

W1080 0

W1081 300

(Before Search)

W1080 3

W1081 300

[After Search)

—115—
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(@ Contents of execution (search data are not provided)

When 1001 is turned OFF and then ON, search status from the 4th register from the top of the source
table according to the pointer indication. If after the 4th register, there are no data that coincide with the
search datsa, the pointer value is not renewed and the setting is still 3.

W1071 100 W1080 0 POINTER
W1072 200 W1081 300 [S)QXF?\CL%E? l,E:OR
W1073 300

w1074 400

W1075 500

SOURCE TABLE

{Before Search)

w1071 100 W1080| 3 | POINTER
w1072 | 200 W1081| 300 | SeAmciRD FOR
w1073 | 300
wio7a | 400
w1075 | 500

SOURCE TABLE
[After Search]
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7.5.9 Table Set (TST)
(1) Command symbol
(Ladder Command] [Mnemonic Command]
NPUTH OUTRUT! STR #esksksk
{
| O TRAND 1 \ )| TST OPERAND 1/ OPERAND 2/ OPERAND 3
Hokodesk OUT  sksiesiesk
OPERAND 2
TST
OPERAND 3

Fig. 7.31 GCommand Symbols

(2) Operand

Table 7.27 Operand

lnput register : Z1to Z128
OPERAND 1 Data register : W1 toW2048
Link register : R1toR1024

Data register : W1 to W2048

R .
OPERAND 2 Liink register : R1toR1024

OPERAND 3 Copstants 1 to 100

(3) Calculating function

SOURCE DESTINATION
OPERAND 1 _— (OPERAND 2)
— S e
. (OPERAND 2+ 1)
- - I
— i =
— TgT - L (OPERAND 2+2-1)

S Source register
D : Destination cable starting reference
Z : Table size

Fig. 7.32 Table Set Transfer (TST) Calculation
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(4) Typical use

(Ladder Command] (Mnemonic Command]
—t W1081 STH 11
{0001 TST W1081 W1081 b
W1091
ST
5}

When input 1001 is turned OFF and then ON, data 100 of register W1081 are transferred to destination
tables W1091 to W10895.

SCURCE DESTINATION
W1081 100 W1091 10
w1092 20
W1093 30
w1094 40
w1095 50

(Before Execution)

SCURCE DESTINATION
W1081 100 W1091 100
w1092 100
W1093 100
W1094 100
W1095 100

[After Execution]
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7.5.10 Status Read (STT)
(1) Command symbol

(L.adder Commandj (Mnemonic Command]
INFUT 1 OUTPUTI
STR sk¥kskk
| 1 (
iy | TERAND 1 x *zk STT OPERAND 1/ OPERAND 2
STT QUT  skksiok
OPERAND 2
Fig. 7.33 Command Symbols
(2) Operand

Table 7.28 QOperand

Diata register ; W1 to W2047

OPERAND 1 Link register : R1toR1023

!
OPERAND 3 anstants 1 to 100

(3) Calculating function

The system status read command reads out the systém information (various status, error information) of the
PLC unit for each register. The system information of the PLC unit is stored in the memory specified in advance
and renewed every scan. It is also possible to read out the status information for the size from the position
specified by the STT command and store it in the specified register. '

P POINTER OPERAND 2
— D OPERAND 2+1
STATUS PERAND 2
POINTER \NFORMATION 1 e o rEAND
STATUS g =
INfORMATION 2 , D471 OPERAND 2427
STATUS
INFORMATION z
— = -
S RS s A
z

Fig. 7.34 Status Read {STT) Calculation
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Fig. 7.35 shows the PLC system information.

Pointer starting No.

v

1

© O <0 o o, b~ W N

—_ -
—~ O

17
18
19
20
21
22
23
24
25

32

Machirne status

MC unit 1 status

MC unit 2 status

For future use

For future use

COMM status

For future use

For future use

For future use

Scan time (X 10ms}

For future use

For future use

Expansion /O slot error status (rack 2)

Expansion (/O siot error status (rack 3)

Expansion /O siot error status (rack 4)

For future use

Expansion 1/0 rack bus error

Expansion 1/O rack ACK error status

Expansion 1/Q rack ACK error history

For future use

For future use

Fig. 7.35 PLC System Information
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Pointer starting No.

v

33 MCunit 1 axis-1 current value H |

34 MC unit 1 axis-1 current value  LO

35 MC unit T axis-2 currentvalue H |

36 MC unit 1 axis-2 current value LO

37 MC unit 1 axis-3 current value H |

38 MCunit 1 axis-3 current value  LO

32 MC unit 1 axis-4 current value H |

40 MC unit 1 axis-4 current value LO

41 MC unit 2 axis-1 current value  Hi

42 MC unit 2 axis-1 current value LO

43 MC unit 2 axis-2 current value  HI

44 MC unit 2 axis-2 current value  LO

45 MC unit 2 axis-3 current value HI
46 MC unit 2 axis-3 current value  LO

47 MC unit 2  axis-4 current value H |

48 MC unit 2 axis-4 current value  LO

49| MCunit 1 axis-1 deviation HI
50 MC unit 1 axis-1 deviation LO
51 MC unit 1 axis-2 deviation Hl
52 MC unit 1 axis-2 deviation LO
53( MCunit 1 axis-3 deviation H i
54| MCunit 1 axis-3 deviation LO
55| MCunit 1 axis-4 deviation H
56 MCunit 1 axis-4 deviation LO
57| MCunit2 axis-1 deviation H I
58 MC unit 2  axis-1 deviation LO
89| MCunit2 axis-2 deviation Hi
60 MC unit 2 axis-2 deviation LO
61 MC unit 2 axis-3 deviation Hl
62 MC unit 2 axis-3 deviation Lo ;
63 MC unit 2  axis-4 deviation HI
64 MCunit 2  axis-4 deviation LO

Fig. 7.35 PLC System Information (Cont'd)
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[Machine Status]

MBS

LSB

BF

BE!BD|BC|BB|BA| B3| B8 |B7|BE6!IBS|B4A|B3

B2

B1

BO

BF :

BE
BD

BB

B3
B8
B7

Bb
B4

82
B1
BO

Momentary power loss flag

- 1/0 error
: COCMM error
BC :

For future use

- For future use
BA ;

For future use

: For future use
- For future use
: MC unit 1 error
Bb :
: For future use
: For future use
B3 :

MC unit 2 error

For future use

- For future use
- For future use
: For future use

[MC Units 1 and 2 Status]

2,3

MBS

LSB

BF

RE |BD|BC|BB|BA| B3| B8|B7”|B6|B5|B4|B3

B2

B1

BO

BF
BE

BC
BB
BA
B9
B8
B7
B6

B3
B2
B1
BO

- [MC main) For future use

- [MC main} ROM total check error
BD:
- IMC main) CMOS check error

- [MC main] For future use

- [MC main] Power supply error
 [MC main] System error

- [MC main] O-division, overflow

- [MC servo] For future use

- (MC servo) ROM total check error
BS :
B4 .
- [MC servo) Watchdog error

- [MC servo) Power supply error
- [(MC servo] System error

- [MC servo) O-division, overflow

(MC main) 2-port check error

[MC servo) 2-port check error
(MC servo) RAM check error
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7.5 DATA TRANSFER

\

{Expansion I/O Slot Error Status)

The data indicating an error of the series 2000 1/0 module mounted on each rack of the expansion IO are stored.
When the I/O module is not mounted in /O assigniment of the expansion 1/0, "1" is set to the relevant bit.

MBS LSB
181112 (3(4|5(6|7|8](9 Not used <«—- Expansion 1/0 rack 2
19111234 |5|6|7]18]|09 - Not used <— Expansion I/0 rack 3
2011121314 /516718109 Not used <4— Expansion !/O rack 4

Note : 1 to 9 indicate each expansion /O slot No.

[Expansion /O Rack Bus Error]

MBS | LSB

22 (Not used) B3|B2|B1|B0O

B3 : Rack 4 bus check error
B2 : Rack 3 bus check error
B1:Rack 2 bus check error
BO : For future use

{Expansion I/0 Rack ACK Error Status]

MBS LSB

23 (Not used) B3(|B2(B1/RB0

B3 : Rack 4 no-response
B2 : Rack 3 no-response
B1:Rack 2 noresponse
BO : For future use

(Expansion /0 Rack ACK Error History)

MBS LSB

24 {Not used) B3(B2|B1|B0O

B3 : Rack 4 no-response (previous scan)
B2 : Rack 3 no-response (previous scan)
B1:Rack 2 no-response (previous scan)
B0 : For future use
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7. APPLIED COMMANDS 7.5 DATA TRANSFER

(4) Typical use

{l.adder ] [Mnemonic ]
| | W 100 STR I1
L STT
1 STT WI100 1
STR 1

I 10 SUB 10 W101 W102

W101 NOP

sUB NOP

W102 () OUT N1

N1
(Scan error ; Exceeding 100ms)

When I 1is turned ON, the scan time is input to W101.

W100 10 (Pointer)

W101 Scan time
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7.6 MATRIX

7.6 MATRIX

The matrix commands execute calculation among s;everal data tables as well as data transfer.

In data transfer, data are processed in units of one register or a set of 16 points of discrete group data (ON/OFF
data) comprising the table.

However, in the matrix, register or discrete group data comprising the table is divided into bit units and treated as
a bit pattern. .

Since one register or one set of discrete group data are comprised of 16 bits, the size of the matrix table is a
multiplier of 16 by counting in bit numbers.

One bit has either status of "1" (ON) or "0" (OFF). 'For example, with 100-register matrix table size, 1600-bit "1"
or "0" status is to be processed. In this way, bits are provided with serial numbers, which are called bit numbers,

The bit numbers are provided in the order from the register of the smallest number (or discrete) MSB (position 2).
Fig. 7.36 shows how to provide the bit numbers of the matrix table comprised of four registers. It is necessary to
compose the table using continuous registers (or discrete group data) as well as data (ransfer,

MBS LSB
W1001 1,2, 3,4, «- 16
W1002 | 17,18, 19, 20, - - 30
W1003 | 33, 34, 35, 36, - . 48
w1004 | 41, 42, 43:, 44, - 64

Fig. 7.36. Matrix Table

There are 8 types of matrix commands as shown in Table 7.29.

Table 7.29. Matrix Commands

Name Symbol Function
AND table ANT LLogical product
OR table ORT Logical sum
Exclusive CR tabie XOR Logical exclusive sum
Complement CMP Bit reverse
Compare CPR Bit comparison
Modify bit MBT Bit modification
Sense SNS Bit sensing
Multi-rotate MRT Muiti-bit shift, rotation
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7. APPLIED COMMANDS

7.6.1 AND Table (ANT), OR Table (ORT), Exclusive OR Table (XOR)
Since those three logical operation functions have simliar composition, they are explained together.

(1) Command symbol

(Lacder Command]

INPUT1

QUTPUT1

___% F____

sk

OPERAND 1

OPERAND 2

ANT
OPERAND 3

[Mnemcnic Command]

INPUT
_4| ‘__

sk

OPERAND 1
OPERAND 2

ORT
OPERAND 3

INPUT 1
___l I__

sk

OPERAND 1

OPERAND 2

XOR
OPERAND 3

()

\
Fkfeskok

STR
ANT
ouT

Aekkok
OPERAND 1/ OPERAND 2/ OPERAND 3
skekeskok

()

skekeokok

STR
ORT
ouT

skakokok
OPERAND 1/ OPERAND 2/ CPERAND 3
ko

OPERAND 1 - Source table starting reference
OPERAND 2 : Destination table starting reference

OPERAND 3 : Tabie size

¢ )

seskskok

STR
XCR
ouT

skokkok
OPERAND 1/ OPERAND 2/ OPERAND 3
skekoksk

Fig. 7.38 Command Symbols
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7.6 MATRIX

(2} Operand

Tabie 7.30 Operand

Qutput coil group :

01 to 0497
Internal coil group : N1 to N1521
MC unit coil group : Y1 to Y497
MC control coil group : Q1 to Q241
Input reiay group : |1 to 497
MC unit relay group : X1 to X241
OPERAND 1 MC control relay group : P1 to P241
Link coil : O1to D100C9
Data register : W1 to W2048
Input register : Z1toZ128
Link register R1to R1024
Timer register : T1to T256
Counter register : C1to (256
Cutput coil group : O1 to 0497
Internal coil group : NTto N15621
CPERAND 2 Link coil : 01t D1009
Data register : W1 to W2048
Link register R1to R1024
Constant (table size)
Constant range is determined by Operand 1 and 2
registers. \
Pxxxx, Qxxx, Txxx, Cxxx : 1to 16
Oxxx, xxx, Yxxx, Xxxx : 1 to 32
OPERAND 3 Dxxxx 1 1 to 64, Nxxxx : 1t0 96

Zxx%, Rxoeox, Wxxxx - 110 100

The smaller constant range is specifed between
Operands 110 2. For example, when Operand 1 is Zxxx
(input register) and Operand 2 is Wxxxx (data register),
the constant range is 1 to 100 of Zxxx.
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7. APPLIED COMMANDS

(8) Calculating function

When input 1 is turned ON, calculation is executea.
Qutput 1is turned ON and OFF when inout 1is turned ON and OFF, respectively.
Outputs 2 and 3 are not used. They are aways OFF.
Fig. 7.37 shows the truth value table of 1-bit ANT, ORT and XCR.

ANT (A - B=C)
A B C
C 0 0
1 0 0
0 1 0
1 1 1

ANT, ORT and XOR in the matrix, logical operation is executed for the source table and destination
table in the same size with the same bit number according to the truth value table. The results are stored

XOR (A - B+A - B)

ORT (A+B)
A B C
0 0 0
1 0 1
0 1 1
1 1 1

Fig. 7.37 Truth Value Table

at the same bit number as the destination table.

(Example) AND table calculation

SOURCE TABLE

DESTINATION TABLE
(BEFORE CALCULATICN)

DESTINATION TABLE
(AFTER CALCULATICN)

oo

1T ¢ 1 O

©20 o

O‘i"o ........
v

©e 09

OO"O ........
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7.6 MATRIX

(4) Typical use
When input 1001 is turned ON, ANT, ORT and XOR are operated in that order.

| F W1000 STR |1
10001 ANT W1000 W1010 2
W1010
ANT
2
| |- W1010 STR | 1
10001 CRT W1010 W1020 2
W1020
ORT
)
— — w1020 STR |1
XOR W1020 W1020 2
10001
W1020
XOR
2
» . |
@D Before calculation @ A t%rfc/:il\%ﬂann Q@ Aft%rf cg}%;latlon

W1000 [1100111011101110]  W10C0 1100111011101110]  W1000 |1100111011101110

W1001 11111111000001111]  W1001 1111111000001111)  W1001 [1111111000001111

W1010 1010101010101010]  W1010 [1060101010101010]  W1010 1000101010101010

W101110101010101010107|  W1011 p16010000003101]  W1011 [0101010000000101

W1020[0000000011111171] - W1020 1000000001 1111111|  W1620 1000101011111

WI021 [1111111100000000]  W1021 1111110000000 W1021 |71 1111100000101

@ When XOR is operated, since the source and destination tables are the same, the contents of
W1020 and W1021 are all 0. However, the contents of W 1000, W1001, W1010 and W10 11
are not changed.

In this way, the tables can be cleared by using XOR.
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7.6.2 Complement (CMP)
(1) Command symbol

[ Ladder Command ]

INPUT 1
——

e b ale
PRI AR >R

(2) Operand

CPERAND 1

OPERAND 2

CMP
OPERAND 3

QUTPUT 1
— ) STR skssksk
Sk CMP OPERAND 1 / OPERAND 2 / OPERAND 3
OUT skskdksk

S OPERAND 1 D: CPERAND 2 Z: OPERAND 3

[ Mnemenic Command ]

Fig. 7 39 Command Symbol

Table 7.31 Operand

Qutput coil group : O1 to 0497
Internal coil group : N1 to N1521
MC unit coll group @ Y1 to Y497
Input relay group : | 1to 1497
MC unit relay group : X1 to X241
MO control refay group © P11 1o P24 1
Operand 1 Source reference Link coil: DItecD1009
Data register: W1 to W2048
Input register : Z1to 2128
Link register: R1toR1024
Timer register: T1to T256
Counter register : C1 10 C256
Output coil group @ O1 tc 0497
o Interna! coil group : N1 to N1521
Operand 2 Destination reference Link coil: D1toD1009
Data register : W1 to W2048
Link register: R1toR1024
Constant (table size)
Constant range is determined by Operand 1 and 2 registers.
Pxxx, Qxxx, Txxx, Cxxx: 110 16
Oxxx, Ixxx, Yxxx, Xxxx 1 1t0 32
) Dxxxx - 110 64, Nxxxx : 1to 96
Operand 3 Table size Zxxx, Rxxxx, Wxxxx : 1to 100

The smaller constant range is specified between
Operands 1and 2.

For example, when Operand 118 Zxxx (mput register) and
Operand 2 is Wxxx (data register), the constant range
is 1to 100 of Zxxx.
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(3) Calculating function

Ali-bit status of the source table is reversed ( "1" to “0” , “0” 10 “1” )and stored at the same bit No,
of the destination table.

calculation is executed for one scan disregarding the table size.
When input [ is turned ON, calculation is execiited. [nputs 2 and 3 are not used.

Output 1 is turned ON and OFF when input 1 is turned ON and OFF, respectively.
Outputs 2 and 3 are not used. They are always OFF,

(4) Typical use
When 1001 is turmed OFF and then ON, CMP (reverse) is executed.

[ Exzmple 1]
[ Ladder Command ] { Mnemonic Command )
STH 11
—{ T" Wooo! CMP W1 W1 1
| 0001 WOC00 ]
CMP
1
Before Calculation After Calculation

WOG01 |1010101010101010 —  WO001 |0101010101010101

[ Exzmple 2 ] )
[ Ladder Command ) [ Mnemonic Command ]
| STH 11
n TJI Wo0o! CMP W1 W11 5
1 0001 Woe11
CP
5
Before Calculation After Calculation
SOURCE SOURCE
WOC01 —» WO001
ALL BITS “1” ALL BITS “1”
WO005 WO005
DESTINATION DESTINATION
WooNY |y W00 11 1
PATTERN ALL BITS “p”
WO015 WO0015
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7.6.3 Compare (CPR}
(1) Command symbof

[ Ladder Command ] [ Mnemonic Command ]

INPUT 1 TP sl ol sle o
| NPT T pepanp  POUTRYTT ) |10 I
SRR sle sk sle sk RS
DO C PR OFERAND ! / OPERAND 2 / OPERAND 3
L INPUT 2 OPERAND 2 QUTPUT 2 { ) OUT ks
seskoskosk skskeoskesk QuUT skskskk
CPR OuUTPUT 3 —{ ) OUT kskok
OPERAND 3 >{< > sk ){(
S OPERAND 1 P: OPERAND 2 Z: OPERAND 3
Fig. 7. 40 Command Symbols
(2) Operand
Table 7.32 Operand
Output cail group : O1 to 0497
Internal coil group : N1 to N15621
MC unit coll group @ Y 1 to Y497
Input relay group: | 110 | 497
MC unit relay group 1 X1 to X241
Link coil: D1t D1008
Data register : W1 to W2048
Imput register: Z110 2128
Link register: R1toR1024
Timer register: T1to T256
Counter register : C1 to C256
L Data register: W1 1o W2047
Operana 2 Destination reference Uink  register - R1to R1023
Constant (table size)
Constant range is determined by Operand and 2 registers.
Pxxx, Qxxx, Txxx, Cxxx 1 110 16
O, Ixxx, Yxxx, Xxxx @ 110 32
Dxxxx : 110 64, Nxxxx : 1 to 96
Zxxx, Rxxxx, Wxxxx 1 1 to 100
The smaller constant range is specified between
. Operands 1 and 2.
Operand 3 Table size For examole when Operand 1 is Zxxx (input register) and
Operand 2 is Wxxxx (data register), the constant range
is 1to 100 of Zxxx.
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7.6 MATRIX

(3) Calculating function

Source table and destination table with the same bit No. are compared in their bits (whether they coincide
with each other or not) by one bit. The bit No. to start comparison with is determined by the pointer value located
at the top of the destination.

When calculation starts with the pointer value n-1, the nth bits are compared for the first time; when they
coincide with each other (both the source and destination are “1” or “0” ), the (n+1) th bits are compared.
Then when they coincide, the (n+2) th bits are compared. In this way, as far as the bits coincide, comparison
continues in the order of bit numbers.

When some bits do not coincide, then bit No. mis left in the pointer and comparison is halted in the scan.

When all bits coicide, comparisen is completed at the last bit specified by the table size. At this time,
the pointer value becomes 0.

In this way, CPR finds one mismatch in one scan disregarding table size.

Therefore, when all bits coincide, all bit comparison is completed in one scan.

However, when the first bits do not coincide, only one bit comparison can be performed in one scan. The destination
table data excluding the source table size and pointer value are not changed because of calculation. Additionally,
the pointer value can be changed by other logic operation.

Comparison starts from the (pointer value + 1) th bit. When this value is the last bit No. or exceeds it at starting,
the pointer value is automatically cleared to 0 and comparison starts from the first bit.

Comparison is executed when input 1 is turned ON. By tumning ON input 2, the pointer value is cleared to 0
disregarding the ON/OFF status of input 1. Input 3 is not used.

Output 1 is a copy of input 1. Input 2 is turned ON when mismatched bits are found by comparison. Output 3 is
turned ON when mismatched bits are found and the bit source is “1” and destination is “0”. However, it is not
turned ON when the source is “0” and destination is “1” in the previous bits.

P (OPERAND 2) n-1 POINTER

S {OPERAND 1) [ (OPERAND 2+1)

| COMPARISON |,

—— .
BIT NO. n START POSITION

BIT NO. n

BITNO.m  ¢—— MISMATCHED —— BITNO.m

S (OPERAND 1

sZ+1) U (OPERAND 2+2)

SOURCE TABLE DESTINATION TABLE

Fig. 7. 41 Calculation
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(4) Typical use

[ Ladder Command ] [ Mnemonic Command J
— [—| NOCO1 STR 11
10001 CPR N1 Wt 5
WO0Q01 ( ) NOP
NCQO ! OUT N100
CPR
5
SOURCE DESTINATION
- NOQO1 WO0O00 POINTER
NOOQ02 w0002 | 1,2 16
ST%%FE%E WOB0S | 17 23 32 | | DESTINATION
23RD NOO23 WO0004 | 33 48 | |TABLE
W0005 | 49 56 64
WO0006 | 65 80
56TH NOO56
~ NCOS0

Suppose that the bits at the 23rd and 56th are found to be mismatched in the above example.

Also when coil 10001 is tumed OFF and then ON, the pointer value is 0. After that, 10001 remains ON.

In the first scan where 10001 is turned ON, comparison starts from the first bit and stops at the 23rd, leaving 23
in the pointer. Then coil NO100 is turned ON.

In the next scan, comparison starts {rom the 24th bit and stops after entering 56 to the pointer. At this time,
coil NO100 is still ON.

In the next scan, comparison starts from the 56th bit and stops. The pointer value becomes 81 and c¢oil NO100
is turned OFF.

In the next scan, since the pointer value exceeds the last bit, it is cleared to O automatically.

After that, comparison starts again from the first bit. In this way, comparison continues unless the status of the
source or destination is changed.

In this example, the status where output 2 is turned ON for 2 scans and OFF for 1 scan repeats.

Normally, then there are n mismatched bits, the status where output 1 is turned ON for n scans and OFF for one
scan as far as input 1 is turned ON. However, when both inputs | and 2 are turned ON, output 2 remains ON if there
is even one mismatched bit.
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7.6.4 Modify Bit (MBT)
(1) Command symbol

( Ladder Command ] [ Mnemonic Command )

INPUT 1 QUTPUT 1 STR kkokok
[ OPERAND 1 { ) STR ok
kak INPUT 2 OUTPUT 2 kA STR kskk

| | OPERAND 2 —{ ) MB T OPRAND! CPERAND2 CPERAND 3
dokkdk INPUT 3 seokokk QUT deksk
- vgr | QUTPUT3 { | OUT Hhk
skok ok OPERAND 3 stttk OUT Hokiex

S: OPERAND 1, D: OPERAND 2, Z: OPERAND 3

Fig. 7. 42 Command Symbols
(2) Operand
Table 7.33 Operand

Constant : 1 to 9600

INnput register; Z1to 2128
Data register: W1 to W2048
Link register: R1to R1024

Operand 1 FPointer

Qutput coil group : 01 to Q497
Internal coil group : N1to N1521
Operand 2 Destination table Link coil: D1t D1009
Data register: w1 to W2048
Link register: R1to R1024

According to the Operand element 2, the following ranges
of constants are determined.

Oxxx: 110 32

Nxxxx : 1 to 96

Dxxxx : 1 to 64

Wxxxx, Rxxx : 1 to 600

Operand 3 Table size
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7. APPLIED COMMANDS

(3) Calculating function
Among the destination table bits, the status of the bit specified by the pointer is set to “17 orcleared to
‘0" forcedly.

When input 1 is tuned ON, the bit is set or cleared. When inputs 1 and 2 are tumed ON, the relevant bit is set;
when input 2 is turned OFF, the bit is cleared.
When input 3 is tuned ON, after execution of bit is setting or clearing, +1 is added to the pointer value if
Operand 1 (source) is a register.
If the pointer value exceeds the largest bit number determined by the table size after +1 is added, the pointer
value is automatically returned to 1.

Both inputs 2 and 3 are effective when input 1 is turned ON.

Output 1 is a copy of input 1, Qutput 2 is turned ON when the bit is setto “1” after execution of
setting/clearing (verification of input 2).
Output 3 is turned ON when the pointer value exceeds the largest bit No. specified by the table size, disregarding
the ON/OFF status of input 1. (Excess size alarm)

Only the specified bit is set or cleared for one scan; Other bit status is not changed.

— s L
— D —
— NMBT [—
z
S {OPERAND 1) m D (CPERAND 2)

BIT NO. m
[ /O

INPUT 2 ON ! % T

INPUT 2 OFF

D+Z-1{OPERAND 2+Z-1)

DESTINATION TABLE

Fig. 7. 45 Modify Bit (MBT) Calculation
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(4) Typical use

[ Ladder Command ) [ Mnemonic Command )
—  F— W0001 gm H
0001 MBT Wi Wi 1
1 WO0050
10001
MBT
3
[ Before Execution of Calculation ]
SOURCE CESTINATION
W0oo1 | 3 | WO0050 [ 10001 010
WO051
WOCh2
[ After Execution of Calgulation ]
SOURCE DESTINATION
Wooo1 | 3 | WO0S0 [ 10101 - 010
WO051
WO052

When relay 10001 is wrned ON and the pointer value is 3, the destiration table No. 3 becomes “1”.
The pointer value remains 3,
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7.6.5 Sense (SEN)
(1) Command symbol

( Ladder Command ) [ Mnemonic Command ]

INPUT 1 QUTPUT 1 STR ¥k
| | OPERAND 1 { ) STR kekskok
skkk INPUT 2 QUTPUT 2 Aok STR okokok
i } OPERAND 2 { } (S)EJP-JI— i:EiANE‘I JOPERAND 2 /OPERAND 3
soksksk INPUT 3 ok ko %ok
" SEN QUTPUT 3 ~ ) OUT sk
sk sk ok OPERAND 3 sk QUT okokek
P: OPERAND 1, D: OPERAND 2, Z: OPERAND 3
Fig. 7. 44 Command Symbols
(2) Operand
Table 7.34 Operand
Constant : 1 to 9600
. imput register: Z1t0 2128
Operand 1 Pointer Data register : W1 to W2048
Link register: R1to R1024
Output coll group : O1 to Q497
1nt§rnal coil group: N1toN1521
Operand 2 Destination table Link coil: D1toD1009
top No. Data register: W1 to W2048
Link register: R1toR1024
According to the Operand elemant 2, the fcllowing ranges
of constants are determined.
O, Y, bexx, X @ 4 t0 32
Operand 3 Table size Dxxxx: 110 64
MNxxxx : 1to 96
Pxxx, Quxx: 110 16
Zxxx, WWhoox, Rxxxx : 1to 800
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{3) Calculating function
Among the destination bits, the status of the bit specified by the pointer is checked to be “1” or “0”.
When input 1 is turned ON, sense is executed.
Input 2 is refated to renewal of the pointer counients: only when inputs 1 and 2 are turned ON and
when the register is used as the pointer, +1 is added to the pointer value after execution of sense.
When the pointer value exceeds the bit No. specified by the table size after +1 is added, the pointer value
is automatically retumed to 1.
When input 3 is turned ON and Operand 1 is a register, the pointer value is set to 1 disregarding the ON/OFF
status of input 1. _
Output 1 is a copy of input 2. Output 2 is turned ON when the specified bit No.is “1” after execution of sensc.
Output 3 is tumed ON when the pointer value exceeds the largest bit No. determined by the table size, disregarding
the ON/OFF status of input 1. (Excess size alarm)

— SEN —

P (OPERAND 1) m D (OPERAND 2)

BIT NO. m
(/0
I

QUTPUT 2CN
QUTPUT 2 OFF

h 4 4

D+Z-1 (OPERAND 2+2-1)

DESTINATION TABLE

Fig. 7. 45 Sense (SEN) Calculation
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(4) Typical use

(Ladder Command] (Mnemonic Command]
— | wooo STR 11
11001 STR 11
— |1 W0050 () STH 150
11004 NO1C0 SEN  WI1W505
—— T F— SEN NOP
11050 5 OUT  NI100
POINTER DESTINATION
Wooo1 [ M | WOOS0 [ 001 ~-rrrreerv---
WC051
W0052

When relay 10001 is turned OFF and then ON, assume that the value of W0001 is 0 and I0001 remains ON after-

wards.

Since n = 0 in the first scan, sense is not exccuted. But n becomes 1 since input 2 is turned ON. In the next
scan, the first bit sense is executed. However, since the value is "0", coil NO100 remains OFF and n becomes 2.
In the next scan, n becomes 3; in the next scan, the coil is turned ON and n becomes 4. In this way, as far as relay
10001 remains ON, sense is executed in the ratio of one bit per scan. When sense is completed at the last bit (bit
No. 80), the pointer value is returned to | in the next scan and sense starts again from the first bit.

In the scan when rely 10050 is turned OFF and then ON, sense starts from the first bit.
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7.6.6 Multi-Rotate (MRT)
(1) Command symboi

(Mnemcnic Command]

[Ladder Command]
INPUT 1 OUTPUTY STR  skdkksk
—— |———- OPERAND1 () STR  skoksksk
doksksk INPUTZ QUTPUT2 dEHk | STR skeseskok
— ————— OPERAND2 ) MRT  OPERAND1/CPERANDZ/OPERAND3
kkskk INPUT3 kEREK | OUT sk
— ————{ MRT : QUT sk
sk skok ok OPERAND3 kK k

S OPERAND 1, D : OPERAND 2, Z : OPERAND 3

Fig. 7.
(2) Operand | ig. 7.46 Command Symbols
Table 7.35 Operand
Data register : W1 to W2048
Operand 1 Source reference Link register - R1 to R1024
Destination Data register : W1 to W2048
Operand 2 | 1 0 Link register - R1 to R1024
Operand 3 Table size Constant 1 to 100

(3) Calculating function

The bit arrangement status of the destination table'is shifted to the left or right by the shifting number (1 to 15)
specified to the source register.
When input 1 is turned ON, shifting is executed. Input 2 determines the shifting direction as follows :
+ Shifts to the left when inputs 1 and 2 are turned'ON (shifts to smaller bit No.)
" Shifts to the right when input 1 is tumed ON and 2 OFF (shifts to larger bit No.)
Input 3 determines what to input to the vacancy.
- When inputs 1 and 3 are turned OFF, carry (bits overflowing by shifting) is entered in the vacancy.
* When inputs 1 and 3 are turned OFF, bit "0" is entered in the vacancy.
Output 1 is tumed ON when nput 1 is turned ON and shifting can be executed. Output 2 is turned ON when input
1is turned ON and shifting cannot be executed (the number of shifting times, specified by the source register, is 16
or more, or the source register is included in the destination table.) Fig. 7. 47 shows typical bit shift,

INPUT1, INPUT 2 ON INPUT 1 ON, INPUT 2 OFF
0,1,0,1,1,1, - 00,1 10,1, oo 0,1,00
¥ 3BIT SHFTING TO THE LEFT ¥ 38T SHETING TO THE RIGHT
0,10 | 1,11, - 0,0,1 100 DED,1,0,1, ------ 0,1 11,00
OVERFLOW VACANCY VACANCY OVERFLOW

Fig. 7.47 Typical 3-bit Shift
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(4} Typical use

(Example 1)
The following shows an example of 5-bit left shifting. Since input 3 is turned OFF, "0" is entered in the "vacancy"

[Ladder Command] (Mnemonic Command)
— 1 WO000 1 STH 11
10001 STH 1}
—1 T f—1 w0051 MRT — W1W51 2
10001
- NMRT
2

[Before Execution of Calculation)
SOURCE DESTINATION
WO001 r 5 ] WOQ051 01110010 1100 0181
WO0O052 | 0001 0110 1110 1011

[After Execution of Calculation]

SOURCE DESTINATION
W0oo1 [ 5 | WO0051 [ 0101 1000 1010 0010
W0052 | 1104 11016110 0000

(Example 2)
The following shows an example of 8-bit right shifting, Since input 3 is turned ON, carry is entered in the "vacancy”

(Ladder Command] [Mnemonic Command]
—— T F— woco1 STH 11
10001 NOP
- WO0051 STH 11
MRT  WI1W51 2
{1 wRT
10001 2
(Before Execution of Caloulation)
SOURCE DESTINATION
W0001 r 8 J WO051 | 01110010 1100 0101
WO0052 | 0001 0110 1118 1011
(After Execution of Calculation)
SOURCE DESTINATION
WO0001 [ 8 B W0051 [ 1110 1011 01116010

WC052 | 1100 0101 0001 0110
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7.7 DATA CONVERSION

7.7 DATA CONVERSION '
There are two types of data conversions; BCD to BIN and BIN to BCD.

7.7.1 BCD to BIN Conversion (BIN)

(1) Command symbol (Mnemonic Command)

(Ladcer Commana]
T STR  skekskok
L T p—p—" ReLllClL (J. | BIN  OPERAND1/OPERAND/OPERANDS
%k sk ok sk *(**)* QUT  sesksksk
OPERAND2 sk LOUT ok
BIN
OPERAND3| S :OPERAND 1, D : OPERAND 2, Z : OPERAND 3

(2) Operand Fig. 7.48 Command Symbols

Table 7.36 Operand
inpuUt register : 21 to Z 128
Operand 1 Source table top No. | Data register - W1 to W2048

Link register : R1to R1024

Data register : W1 to W2047
Link register : Z1to Z127

Operand 3 Table size Constant 1to 16

Operand 2 Pointer

(3) Caleulating function

When input 1 is turned ON, the source table contents expressed in BCD are converted to binary for one scan and
transferred to the destination table. When the source table data are not BCD data, at which stage data located from
the top are counted and indicated by counting them down from the pointer (or from LSB).

Conversion is executed until the end; Additionally, data which are not BCD (values exceeding 9999) are converted
to binary and stored in the destination table as BCD data in any event. However, they are not correct data.

Inputs 2 and 3 are not used.

Output 1 is a copy of input 1.
Output 2 is turned ON when data that are not BCD exist in the source table. The pointer value indicates in which
register No. the data exist,
Ouptut 3 is not used. It is always OFF.,
81is 1 and Operand 1 is not BCD data.

MSB LSB  BZis 1and Cperand 1+1 is not BCD data.
R s 1 1+2 is not BC :
?E(E)T{;\'ﬁr{\é%)z 816815 B14] 33 | 82 | B B3 is 1 and Operand 1+2 is no D data
S P(OPERAND 2) POINTER
S(OPERAND1) DIOPERAND 2
—  p = +1)
— BIN BCD DATA — > BINARY DATA
Z OPERAND1 OPERAND 2
+7-1 +7
SQURCE TABLE DESTINATION TABLE
Fig. 7.49
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{4) Typical use

[Ladder Command]

|k Z0001
10001
W0050
BIN
5

(Resultant Calculation)

SOURCE TABLE

Z0001{0001 000G 0000 0000

Z0002|0010 0000 000G 0GU0

Z0003/0011 0000 00C0 000G

Z0004 0100 0000 0000 000G

Z0005(0101 0000 0000 00C0

While input relay 10001 is ON, the above conversion is executed,

W0Q050
WO05 1

—»  W0052

WO0053

—»  WO00b4

WO0055

[(Mnemonic Command)]

STH 11

BIN Z1 W50 5

DESTINATION

0000 0000 0000 0000

POINTER

0000 0011

1110 1000

00C0 0111

1101 0000

0000 101!

1011 1600

DESTINATION

000 11N

1010 000C

TABLE

000" 0011

1000 1000

BIN is mainly used to convert input register BCD data, which are input, to binary of internal notation when the

input device is of BCD notation.

Assume that Z0004 data are "0110 1111 0101 0001" that is not BCD; "1" is set at the 4th bit down from
WO0050 which is a pointer register, and conversion is continued unti! the last bit of the source table. W0054 data
are converted to binary but they are not BCD data that can be indicated. Additionally, output 2 is turned ON when
data that are not BCD are contained in the source table.
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7.7 DATA CONVERSION

7.7.2 BIN to BCD Conversion (BCD)
{1) Command symbol

M ic C d
[Ladder Command) (Mnemonic Command]

INPUT 1 OUTPUT1 STR  sksksksk
q} OPERAND | () SRC GPERAND 1 GPERAND 2 OPERAND 3
seseskesk s okok OUT sk
OPERAND 2 ( _) OUT kskekk
BCD seske sk
OPERAND 3| S : OPERAND 1, P : OPERAND 2, Z:0OPERAND 3

Fig. 7.50 Command Symbols

(2) Operand
Table 7.37 Operand

"Input register : Z1toZ128
OPERAND 1 Source table tep No. Data register : W1 to W2048
Link register : R1toR1024
) , .Data register ;: W1 to W2047
OPERAND 2 | Poiner ‘Link register - Z1toZz127
OPERAND 3 | Table size . Constants 1 to 16

(3) Calculating function

When input 1 is turned ON, the source table contents expressed in binary are converted 10 BCD for one scan and
transferred to the destination table. When the source table data cannot be converted to BCD, at which stage
data located from the top are counted and indicated by counting them down from the pointer (or from LSB).
Conversion is executed until the end. Additionally, data which cannot be converted to BCD {values exceeding
9999) are converted to BCD and stored in the destination table as BCD data in any event. However, they are not
correct data. '

Inputs 2 and 3 are not used.

Output 1 is a copy of input 1.

Output 2 is tuned ON when data that cannot be converied to BCD exist in the source table. The pointer value
indicates in which register No. the data exist.

Output 3 is not used. It is always OFF.

B1is 1 and Operand 1 cannot be converted to RCD.

MSB L se B2is 1and Operand i+1 cannot be convertad to BCD.
OPERAND 2 R B3 s 1 and Operand 1+2 cannot be converted to BCD.
(POINTER) B16 | B151 B14 B3 B2 B1
P (OPERAND 2 POINTER
- S = S (OPERAND 1) D (?EERAND 2
BCD BINARY DATA — BCD DATA
Z OPERAND 1 OPERAND 2
+Z-1 +Z
SOURCE TABLE DESTINATICN TABLE

Fig. 7.51 Calculation
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7.7 DATA CONVERSION

(4) Typical use

[Ladder Command]

10001

WO001
W0002
W0003
W0004
WO005

WOC01
WO0002
WG0003
W0G04
WO0005

While input relay
BCD is mainly used to convert input register binary

WO0001
WOC50

8CD
5

(Before Execution of Calculation)

SOURCE TABLE

1000 0000 1010 GOOC

0000 1000 0000 Q0G0

0000 0000 0000 1111

0000 0000 0001 0000

0000 0001 0000 G000

WQ050
WO0051
W005s2
WO0053
w0054
WO0055

(After Execution of Calculation]

SOURCE TABLE

1000 _0000 101C 0000

0000 1000 00CO CO0C

0000 000C 0000 1111

0000 0000 0001 0000

0000 0001 000C 0000

(-160)
(2048}
{15)
(16}
(256}

W0050
WO05 1
W0052
WO00b3
W0054
WO0055

and output them when the output device is of BCD notation.
In the above example, the contents of W00O01 (the dala are assumed to be a minus value) of the source table
will be 32988 (5 digits) by converting them to BCD. Since the value cannot be entered in the register, wrong
data are stored. In this case, "1" is set at the lowest digit bit of pointer W00350 and conversion is continued
until the end of the source table. In this way, according to the pointer value, in which register wrong data are
contained can be indicated. Additionally, output 2 is turned ON when data that cannol be converted to 4-digit
BCD are contained in the source table.
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(Nnemonic Command]

STR 11
BCC W1 W50 5

DESTINATION

0000 1000 0000 00CO

POINTER

ARBITRARY PATTERN

CESTINATION

0000 COOC 00G0 000

POINTER

WRONG DATA

0010 0000 0100 1000

0000 0000 00CO 1111

0000 0000 0001 0000

Q000 0010 0101 0110

10001 is ON, the above conversion is executed.
data, which are the result of internal calculation, to BCD



7.8 TRIGONOMETRIC FUNCTION

7.8 TRIGONOMETRIC FUNCTION

Trigonometric function command calculates a value of sine (SIN) or cosine {COS) of calculated value up to
4 digits following the decimal point in the range of 0% to 360° . There are two types : sine (SIN) and cosine (COS).

7.8.1 Sine (SIN)

(1) Command symbol

(Ladder Command)

(Mnemonic Command)]

INPUT1 QUTPUT STR sksksksk
{ I OPERAND 1 ( ' ) SRC OPERAND 1/ OPERAND 2
sedekok sheskskok OUT skeskkek
SIN o) OUT skakeakesk
OPERAND 2 Fdkk
Fig. 7.52 Command Symbols
{2) Operand
Table 7.38 Operand
Input register : _Z1 to 2127
OPERAND 1 Data register : W1 to W2047
Link register : R1toR1023
Data register : W1 to W2047
OPERAND 2 ) .
A Link register : R1tocR1023

(3) Calculating function

When input 1 is turned ON, sine

of 0° to 360°.

The result is divided into the integral section and decimal section (5th digit or more after the decimal point is
discarded) and stored in two registers.

Output 1 is turned ON when input 1 is tumed ON and the resultant calculation is minus. It remains OFF when
the value is plus. Output 2 is turned ON when input 1is turned ON and the resultant calculation (contents of

Operand 1) exceeds 360.

SIN {| Operand 1 |, [ Operand 1+1 ]}=[ Operand 2 ] . [ Operand 2+1 ]

Integral section | Decimal section

Decimal point

Integral section| Decimal section

Decimal point
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(4) Command symbol

(Ladder Command] [Mremonic Command)
When input relay 10001 is turned ON,
—— —— w0001 STR |1 calculation of SIN30® is executed and
| the result is stored in WO003 and
10001 SIN W1 W3 WO00d.
SIN
WO0003
Resultant Calculation
WOoO0 1 0030 WO003 1 0000
WO0002 1 0000 WOo0o04 ¢ 0050

7.8.2 Cosine (COS)

(1) Command symbol

{Ladder Command] [Mnemonic Command)
INPUT 1 QUTPUT STR skskkk
soksksk skeskoksk OUT skskeskk
COS () OUT seskeskek
OPERAND 2 Heskksk

Fig. 7.58 Command Symbols

(2) Operand
Table 7.38 Operand

lnput register : Z1to 2127
OPERAND 1 Data register W1 o W2047
Link register : R1toR1023

Data register @ W1 toW2047

OPER
PERAND 2 Link register : R1toR1023

(3} Calculating function

When input 1 is tumed ON, cosine (COS) operation, up to 4 digits after the decimal point in the range of 0° to
360°, is executed.

The result is divided into the integral section and decimal section (5th digit or more after the decimal point is
discarded) and stored in 1wo registers.

Output 1 is turned ON when input 1 is turned ON and the resultant calculation is minus. It remains OFF when the
value is plus. Qutput 2 is turned ON when input 1 is turned ON and the resultant calculation (contents of Operand 1)

exceeds 360.

COS {{ Operand 1 ] . { Operand i+1 ]}=| Operand 2], | Operand 2+1 |
Integral section | Decimal section  Integral section Decimal section
Decimal point Decimal point
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7.8 TRIGONOMETRIC FUNCTION

(4) Typical use

(Ladder Command] (Mnemonic Command]
When input relay 10001 is turned ON,
— —— w0001 STR |1 calculation of COSBQ” is executed and
the result is stored in W0003 and
10001 COS W1 W3 WO004
COS
WO0003
Resultant Calcuiation

WGC001 | 0060 W0003 | 0000
W0002 | 0000 WO0004 | 0050
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7. APPLIED COMMANDS 7.9 SKIP (SKP)

7.9 SKIP (SKP)

(1) Command symbol

(Lacder Commanc] [Mnemonic Command)
|, INPUT1| SKP STR  kdkskk
T OPERAND ! SKP OPERAND1
deskokok

Fig. 7.54 Command Symbois

(2) Operand
Table 7.40 Operand

Constant : 0to 9999
Operand Input register : Z1to 2128
Data register : W1 to W2048

(3) Calculation function

Skip has a function to freeze processing of as many circuit blocks as specified. That is, skipped circuit blocks
are not decoded, and the coil ONJOFF status and register contents contained in these blocks are kept in the status
immediately before skip. They are not changed during skip.

When input 1 is turned ON, processing of circuit blocks of N, N+1,..N+j-1 is canceled.

Assuming J=0, or when J > exists in the blocks, skip is executed until the last circuit block.

Using skip when many applied command circuit blocks are provided is effective for reduction of scans. However,
when most circuit blocks to be skipped belong to the basic sequence commands, operation can be faster if they are
decoded without skipping.

Output 1 is not used.
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7.10 SUBROUTINE (GSB)

{1) Command symbo!

(Ladder Command) [Mnemonic Command]

STR  skakksk
G5B OPERAND

seokokk

(2 ) Operand

Fig. 7.565 Command Symbols

Table 7.41 Operand

Operand1 Subroutine No. : G0O1 to Gog

(3) Calculating function

99 types of subroutine circuits can be described. When the same circuit is created many times in the ladder circuit,
by storing it as a subroutine circuit, it is possible to call it freely from the ladder circuit so that the efficiency of ladder
program creation will be better. However, other subroutines cannot be called from the subroutine circuit, When
input 1 is turned ON, the circuit block specified by a subroutine No. is decoded. Output 1 is not used.

LADDER CIRCUIT

GSB
Gm

CIRCUIT BLOCK N

CALL

‘_RETURN

SUBROUTINE CIRCUIT Gm

CIRCUIT BLOCK N+1
Fig 7.56 Subroutine (GSB) Caiculation
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7. APPLIED COMMANDS 7.11 PULSE OQUTPUT (PLS)

7.11 PULSE OUTPUT (PLS)

(1) Command symbol

[Ladder Commanc] [(Mnemonic Command]
INPUTY|  PLS STR  skkkx
OPERAND1 PLS CPERAND1
deskskok

Fig. 7.57 Command Symbols

(2) Operand
Table 7.42 Operand

Operand 1 Qutput coil No. : C1to 0b12
P \nternal coil No. : N1 to N15636

(3) Operation function

The coil specified by Operand 1 is turned ON only for one scan. (The coil No. is not from the discrete group

reference but from a normal coil No.)

PLS STR  Ixxx
X% Nxxxx PLS  Nxxxx

| xxx I l
1 SCAN
]
MNxxx

Fig. 7.58 Pulse Output (PLS) Calculation
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7.12 COIL CLEAR (CLR)

7.12 COIL CLEAR (CLR)

(1) Command symbol

[Ladder Command) (Mnemonic Command]
— | NUMBER STR  skakokok
%ksksk |OF COLS CLR  COIL NO/NUMBER OF COILS
CLR
COIL NO.

Fig. 7.59 Command Symbols

{2} Operand
Table:7.43 Operand
Cail No. Number of Coils
Output coil : 01 to 0512 110512
Internal coil : N1 to N1536 1to 1536
Link coil :D1toD1024 1to 1024
MC unit coil:Y1toY512 1tcob12
MC control coil : Q1 to G256 110 256

(3) Calculating function

As many coils as specified by coil Nos. are turned'OFF. In the following example of a circuit, when input signai 11 is
turned ON, internal coils N1 to N256 are turned OFF

(Ladder Command) [Mnemonic Command)
| | 256 STR skskksk
1 CLR 256 N/
CLR
N1

Fig 7.80 Coil Clear (CLR) Calculation
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7.13 STEPPING SWITCHES
(1) Command symbol

SYY XX

L STEP NOS.: 01 TO 99

STEPPING SWITCHNOS. : 1 TO 32

(1) Function

PROGIC-8 is provided with 32 stepping switches. 99 steps are available for each switch.

Each stepping switch from 1 to 32 is controlled by each contents (numerica! value) of data registers W2001 to
W2032. These register (called stepping switch control registers) contents can be controlled by such functions as
timer, counter, addition, subtraction, etc. in order to serve as stepping switches in that order, or to perform return
or jump operation.

Fig. 7.61 shows the equivalent circuit of stepping switch 1. As shown in the figure, stepping switch 1 operates
according to contents n of holding register W2001.

(a) When n is within the range of 1 to 99

Any one of the arbitrary coils S0101 to S0199 is turned ON corresponding to value n; the NO contact is in current
conduction and NC is not. For example, when n = 1, only imaginary coil S0101 is turned ON and its NO contact
is in current conduction and NC is not.

(a) When n is out of the range of 1 to 99

All arbitrary coils S0101 to S0199 are turned OFF.

ARBITRARY n VALUE TOON
ColL ARBITRARY COIL

0-STEP
(n1 10 99) 0701 :
o—O—
50102 2
. O—O—
’ 50103 3
weoor| n O—0O— 99
520199
(n=STEP NO.

Fig. 7.61 Equivalent Circuit of Stepping Switch
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Table 7.44 shows operation of stepping switches 1 to 32,

Table 7.44 Opera}tion of Stepping Switches

Stepping Stepping Switch  [Contents of Stepping Switch Control Register (Numerical Value)
Switch No. | Control Register No. 0c1 002 003 sreseae 009

1 W2001 anly SO101 "ON'[enly S0102 *ONonly SO103 'ON'| = e v v e s e only S0199 "ON'
2 W2002 only 30201 "ONonly S6202 "ON'Jorly SD203"ON'| » e e v e« » anly S0299 "ON'
3 W2003 only S0301 "ON' oy S0302 "ON'ienly SO303"ON'T » e v e oo s arly S039% "0V
4 W2004 only S0401 "0V only S0402 'ON'lorly SCA03"ON'| « e e v e s s anly 50499 "0
5 W2005 only S0501 *ON'Jonly S0502 "ONonly S0503'ON'| » e v = & « only S0589 0N

~L . ~L ~L. ~ H ~L —~ .

T T 7T 7 T T

31 W2031 only S3101"ON'orly S3102 "ON'lonly S3103'ON'| s e e e s v anly 53199 "ON'
32 W2032 orly 53201 "ON'{only $3202 *ON'only S3203"0N'T s e s e only 53299 "ON'

Notes : 1. If any stepping switch is not used, W2001 10 W2032 can be used as normal holding
registers,
2. When a stepping switch is used in the network, its NO/ NC contacts are used.
Differential contacts cannot be used,
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(3) Typical use

(Example 1) Example of stepping switch 1 activated by ADD command

(Mnemonic Command)

1 W2001

[Ladder Command]
]
-—1 F— w2001 STR 11
10G1 1 ADD W2001
ADD
W2001
F— | —{ STR S0101
S0101 021 OUT 021
STR S0102
- — OUT 022
S0102 022 STR S0103
OUT 023
| F— ~{ —
S0103 023
ON
001 OFF 1
021 |
022
023
VALUE OF W2001 1 2 3
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7.13 STEPPING SWITCHES

i

(Example 2} Example of stepping switch 2 activated by timer

(Ladder Commana) (Mnemonic Command)]
__“}_ 1 STH 13
1003 5 ADD 1 0 W2002
ADD
W2002
STR 13
STN T1
— — 10 T™MR 10 T1
1003
TMR
__| /|_ TOO1
TOO
STR T1
Lt — ADD 1 0 W2002
TOO!
0
ADD
W2002
STR 50201
. ( — OUT 024
50201 o4 STR 50202
| — —{ OUT 025
S0202 025 STR S0203
ll —( y— QUT 026
S0203 Cz26
ON )
1003 OFF '
1 SEC
ON -
Q24 OFF )
1 SEC ¢
ON E -
o025 OFF »
s 1 SEC ¢
ON i o
OFF |
026 i
VALUE OF W2002 1 2 3

Note : Consider "timer error”.

—157—




8. MOTION COMMANDS

Table 8.1 shows the list of motion command functions.

Motion commands are used to execute motion control in the ladder circuit. With these commands, more than
one command cannot be activated simultaneously for one MC unit (program operation and parameter setting, etc.}.
However, some commands (monilor command, etc.) can be activated at the same time as other commands.

Table 8.1 List of Motion Command Function

No. Name Symbol fFunction

1 Program operation MWL Performs program operation.

2 Single-block operation mode SMD Switches to the single-block  operation mode.
3 Independent axis operation (A-8xs) MVA Operates A-axis indesendently from PLC unit.
4 independent axis operation (B-axis}|  MVB Operates B-axis independently from PLC unit.
5 Zero-point return operation ZRN Performs zero-point return operation.

6 Jog operation JOG Performs jog operation.

7 Monitor MON Monitors alarms, parameters

8 Current vaiue setting POS Changes the current value data.

9 Parameter setting PRM Performs parameter setting.

10 | Compensated value setting VAR Sets values to compensation variables.

(K Alarm reset ARS Resets an MC unit alarm.

12 Servo ON SUN Performs current condgction to the motor.

Stops current conduction to the motor.

13 Mode setting MOD Switches the MC unit mode.

14 Reset VRS Lr;igggif ﬁ@f MC unit and changes the

15 Emergency stop information ESP H%‘:\ngﬁg\ﬁ%g}E;ggtc}g;:;nse;gemy stop
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Table 8. 2 shows the commands that can be activated simultaneously for one MC unit.

Table 8.2 Commands that can be Activated for One MC Unit

Command to be Command under Execution

Aotvated. | L | svp|mva|mve| zrn| 106 |Mon] pos| Prm] var | ars| synTvonl vas] esp
we | —]ololol-|-lol=-|-|l-|=]olol_]=
SMD Ol—]10 |0 |— - Ol—|—i—|—|OC|C|—]|—
wa OO |~ ol-|-]ol-|-[-|-Tolol=]=
MVB CiC0|l0 | —=|—=1—-jO0|—-|=-I—=|=]lolo]|-]=
| == |=l-]o|-|oj-l-|=]<]olo[_TC
JOG — === |10 0|—-]=-{=-]—-]l0|lO|—-]| =
MON Olo|jolCc|ojo|—-(0ololo|lololo 010
POS =l =] == 0| —/=1=—|—-]10|0|=]|-=
PRM i e e O 20 B B B B O T IO N e
VAR | =100 | =1—-]10|—-|—-|=I—=]0O]lC|-]|~=
ARS — =10/ 0]l =|—-]1O0|—-/=|—-]—-]0|lO|~|=
SVN OlojOo|lo|Clo|ololo!lolo]|o O10 | —
MCD Olo|Clolojo|lOo|cic|olo|lolololo
MRS Cio|J]Ooj]Oo|lO0o CcClOo|OolOoloc|lolo|lo Ol —
ESP OlojOoj0 ;0|0 |0|ocio|ololo OO0 —

QO :Possible to activate — - Impossible to activate
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8.1 MOTION COMMAND FUNCTIONS

Each PLC unit motion command has the following operation function.
Accel/decel curve of each operation is determined by parameter setting.

(1) Memory operation function Program operation (MVL)
—I: Single-block operation (SMD)

Used at automatic operation by motion program stored in the memoty in the MC unit.

(2) Independent axis operation function A-axis independent operation (MVA)
B-axis independent operation (MVB)

Sets aimed position and speed from the PLC unit to perform postioning.
Program operation is not enabled for axes where A-axis and B-axis setting is performed.

GS) Jog operation function ——— JCg operation (JOG) j

Used to move a machine by manual feeding. Feeding speed is determined by parameter and override values.

(4) Zero-point return operation function —-—— Zero-point return Operation (ZRN} j

Returns to the peculiar machine zero-point. PG with zero-point pulse and external limit switch indicating
zero-point area are used.

(5) Setting and monitoring ———— Monitor {(MON)
L Current value setting (POS)
+—— Parameter setting (PRM)
L— Compensated value setting (VAR)

Used for machine current position value change (POS), parameter change in MC unit (PRM), compensated
value setting in motion program (VAR) or MC unit status monitoring (MON).

(6) Servo control function Servo ON (SVN)
: Alarm reset (ARS)

Servo ON is used to control servo amplifier unit baseblock and set the motor to current
conduction/no-conduction status. Alarm reset is used to reset the alarm after MC unit detects an alarm.
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| (7} Setting and monitoring -—— - Mode switching (MOD)

—— Reset (MRS)
—— Emergency stop information (ESP)

Mode switching is used to switch the MC unit mode {manual, automatic, online edit, edit).
Reset is used to return the MC unit status to initialized status and switch the program No. to the set value,
Table 8.3 shows the commands to be activated in each mode.

Table 8.3 Commands to be Activated in Each Mode

Mode

Manual Automatic Online Edit Edit
Command |

MV L O

SMD

O
MV A O O
O

MV B

O

Z RN

JOG

MO N

PGS

PR M

V AR

ARS

SV N

SR NG NcENONNoNNoE NN Ne

MRS

OlolCc|OolOo|Ooj{O(OC]lO

OO |01 C| O
OO NON NG

ESP O

O : Possible to activate
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8.2 DESCRIPTION OF MOTION COMMANDS
WXXXX/WYYYY used in this manual indicates the internal data register No. of the PLC unit.
Plus/minus numerical value data setting or monitor data input is enabled for data registers.
One data register is composed of 16 bits; when 1 is input to the MSB, the value becomes minus.

b 15 b8b?7 b O

S I A N N N

MSB
MSB (b 15) =0 Indicates a plus value.
MSB (b15) = 1:Indicates a minus value.

To set numerical value data by two data registers, the data are divided intc upper and lower digits.
The upper digit is expressed by adding «_4" and the lower digit “-L” to the data name.
When 1is input to the upper digit MSB, the value becomes minus.

£0999 9999
DATA - H DIGIT OF 10000 OR HGHER —————
DATA - L DIGIT LOWER THAN 10000
(0109999 )

Even if a ladder circuit exists to set data to a data register for “system use” to activate a motion command,

the command does not operate. In this case, an error is not displayed.
Additionally, if “system use” register which has been used for a certain motion command once, is used

for other motion commands, the motion command malfunctions and MC unit may break down.
Therefore, do not use “system use” Ttegisier twice.
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8.2 DESCRIPTION OF MOTION COMMANDS

8.2.1 Program Operation (MVL)

—— OUTPUT 1

—— OUTPUT 2

—— QUTPUT 3

INPUT 1 ——  WxXXxXX
INPUT 2 —  Wyvyyy
ML
INPUT 3 227*
N

When the START command (input 1) is input,
operation starts from block 40 - #8 of the

MC unit specified by the MRS command, and is
executed according to the program contents until
the program end command (END) is given.

* . Set ZZ2 to any value among 1 to 999,

@ Data to be set

WXXXX UNIT NO.

WK + 1 INTERPOLATION OVERRIDE
WXXXX + 2 RAPID TRAVERSE OVERRIDE
WXXXX + 3 SYSTEM USE

MCunitNe.: 10?2

Speed compensation selection No. for interpolation operation: 0 o 15

Speed compensation selection No. for rapid traverse operation: 0 1o 15

Used as execution flag in system

-+ Override No. and compensated value for interpolation operation (override value)

Table 8.4 Override No. and Compensated Value for Interpolation Operation (Override Value)

No. | Override value No. | Override valzue No. | Override value | No. | Override value
0 50% 2 0% 130% 12 170%
1 60% 5 100% 140% 13 180%
2 70% 6 110% 10 150% 14 190%
3 80% 7 120% | 11 160% 15 200%

* Override No. and compensated value for rapid traverse operation {override value)

Speed is obtained by multiplying the first feed speed by the override vaIue in Table 8.5
However, No. 0 is the second feed speed.

Table 8.4 Override No. and Compensated Value for Rapid Traverse Operation (Override Vaiue)

No. | Override value No. | Override vaiue No. | Override value No. | Override value
0 2nd feed speed 4 6% 30% 12 70% k
1 1% 5 8% 40% 13 80% .
2% 6 10% 10 50% 14 90%
4% ? 20% E 60% 15 100%
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8. MOTION COMMANDS

* System execution flag

WXKXX + 3

015

b8 b7/

b0

@ Data to be monitored
The current value and error status are displayed.

WYYYY

WYYYY + 1
WYYYY + 2
WYYYY + 3
WYYYY + 4
WYYYY + 5
WYYYY + 6
WYYYY + 77

WYYYY + 8

EXECUTION FLAG ( DURING EXECUTION AT 1)

CURRENT VALUE 1-H

CURRENT VALUE 1-L

CURRENT VALUE 2-H

CURRENT VALUE 2-L

CURRENT VALUE 3-H

CURRENT VALUE 3-L

CURRENT VALUE 4-H

CLRRENT VALUE 4-L

STATUS

@ Description of operation

0t0+9299
LAY

9999
RS

Cor the status after starting, refer to Par. 8.2.15.

Table 8.6 Description of Program Operation (MVL}

e START: Execution command

Input 1 Commanded by start-up differential contact ( —] 1 }— ). Evenif the command is ON/OFF during execution,

it is not accepted. If mput 3is turned ON first, it is not accepted.

e MFIN: MFIN response

input 2 MFIN signal is turned ON by NO contact { —| | ). Bold it until M-code relay is turned OFF.

e FEEDHOLD: Stop command

Input 3 Operation is halied temporariy while this command is ON. Cperation restarts when it is CFF.

Unless output 115 turned ON, it is not accepted.

Output 1

» RUN: During running
ON during command execution. OFF at comoletion of operation.

Qutput 2

e ERROR: Error
ON only for cne scan at termination of error.

Cutput 3

e END: Completion
ON only for one scan at normal completion.
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@Typical operation
(iy Operation and motion program

Interpolation is performed between axes X, Y and Z of the SERVOMOTOR connected to the MC unit.

4 Y-AXIS
4060
. » X-AXIS
FEED SPEED 4000
F = 1000
/ooo
Z-AXIS Fig. 8.1 Typical Operation

After creating the following program, lodgding on MC unit and setting program # and block #,
start the MVL command.

To set the program # and block #, execute the MRS command.

. ' ™
001
NOOT MVS  X4000 Y4000 24000 F1000:
NCO2  SET M50,
NOO3 MVS X0 YO Z0 F1000 ;
NOO4  END;
- S/
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8. MOTION COMMANDS

(i) Sequence ladder circuit

W10
W11 5
W12 15
W13
W14
W15

—_

wa4 | |

Set 1 to unit No.
Interpolation operation override value: 100%
Rapid traverse operation override value: 100%

Monitor data holding register

()
N103

W10

W15
MVL

¢ )
N100C

C
N101

()

1102

N102

Fig. 8.2 Sequence Ladder Circuit

(iii) 1O timing

START COMMAND 1101 ——’—]

DURING RUNNING ~ N100

MFIN N103

END OPERATION N102

&

MENREQUEST & | MFIN COMMAND

Fig. 8.3 1/0 Timing
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8.2.2 Single-block Operation Mode (SMD)
Motion program is executed block by block.

e I
When single-block command (input 1) is input,
program operation under execution by the ML
INPUT 1 WXXXX OUTPUT 1 command stops when the blocks under execution
are completed. After that, each time the_ MWL
INPUT 2 —] L QUTPUT 2 command operation reference (input 1) is input,
Y WYYYY U operaton continues by only one block.,
SMD When the ML command operation reference
i5 input after the single-block command is turned
. OFF, continuous oparation is contirued.
NPUT3 —1 77z« |— OUTPUTS nons e '“
* Set ZZ7Z to any value from 1 to 999,
q )
@ Data to be set
WK LNIT NO, MCunitNo.: 1to 2
WO+ 1 SYSTEM USE Used &s execution flag in system

* System execution flag

WXXXX + 1

b 15

b8 b7 b0

; EXECUTION FLAG

(DURING EXECUTION AT 1)
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@ Data to be monitored
The current value and error status are displayed.

WYYYY

WYYYY + 1
WYYYY + 2
WYYYY + 3
WYYYY + 4
WYYYY + b
WYYYY + 6
WYYYY + 7/
WYYYY + 8

CURRENT VALUE 1-H

CURRENT VALUE 1-L

CURRENT VALUE 2-H

CURRENT VALUE 2-L

CURRENT VALUE 3-H

CURRENT VALUE 3-L

CURRENT VALUE 4-H

CURRENT VALUE 4-L

STATUS

@ Description of operation

0to+9999 9999
Ly WYY 1

For the status after starting, refer to Par. 8..2.15.

Table 8.7 Description of Single-block Operation Mode (SMD)

input 1| ® SINGLE: Single-block Operation mode command

Commanded by NO contact { —| | ) Single-block operation mode enered at ON.

Imput 2 | * NOTE: Not used.

Input 3 e NOTE: Not used.

Qutput 1

e RUN: During runnig
ON uring execution of command, OFF &l campletion of operation and completion of STOP.

Qutput 2

» ERROR: Error
ON for only one scan at termination of error,

Qutput 3

¢ EXEC: During execution
ON during execuition of one block (during moving).
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{i) Motion program _
The following program is created and loaded on the MC unit.

4 ™
0001

NOOT MVS  X4000 Y4000 Z4000 F1000:

NOOZ  MVS  M3000 Y1000 23000 F500;

NOO3 MVS X0 YO Z0 F100;

NOO4  END:

{iii) Sequence ladder circuit

W100 1 S UNIT NO. TO BE 1
W101
w102
w103 --MONITOR DATA HOLDING REGISTER
W112
1] W10 ()
Iy N100
i w20
1102 MVL N101
[ 1 —{ )
RS N102
| w100  ——L )
1104 N103
w103 pb— )
SMVD N104
2 )
N105

Fig. 8.4 Sequence Ladder Circuit
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8. MOTION COMMANDS

(i} I/O timing
START COMMAND 101 r—l [ 1
DURING RUNNING N100 —j
SINGLE MCDE | 104 ——J
END OF OPERATION N102
[\

MOVE

DURING EXECUTION N105

Fig. 8.5 1/O Timing
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8.2.3 Independent Axis Operation (MVA/MVB)
When the SERVOMOTOR axis is specified to A/B axes, move command is executed by MVA/MVB commands,

respectively.
When the SERVOMOTOR axis is specified to A/B axes, operation by motion program in the MC unit is not enabled.
™\
INPUT 1 — WIXXXX OUTPUT 1. When the START command (rnput 1) is input,
the axis move to the position specified by the
register at the speed specified by the register,
INPUT 2 —1  WYYYY — QUTRPUT 2
MVA
INPUT 3 —~ ZZZ" |— OUTPUT 3 *: Set ZZ7 to any value from 1 to 999,
| y,
@ Data to be set
WXXXX UNIT NO. _ MC unit No. :1 to 2
WK+ 1 COMMAND MQODE Amed position data classification: 0 = absclute: 1 = relative value
WX X+2 AMED POSITION-H |  Aired position {reference unit}
WXOXOOK+3 AIMED PCSITION-L
WXOO(K+4 SPEED-H Feeding speed (X 1000 reference unit)
WXXXX+5 SPEED-L.
WXXXX+6 SYSTEM USE Used as execution flag in system
@ System execution flag
b15 b8 b7 h0
WXXXX+6
* EXECUTION FLAG

(DURING EXECUTION AT 1)
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@ Data to be monitored
The current value and error status (absolute value coordinate disregarding the reference mode) are
displayed.

WYYYY CURRENT VALUE-H 0to i:9 999 :9 999 _
WYYYY+1 | CURRENT VAL UE-L PAYYYYD  WYYYYxl
WYYYY+2 [ STATUS For the status after starting, refer to Par. 8.2.156.

@ Description of operation

Table 8.8 Description of Operation

e START : Execution command
Input 1 Commanded by start-up differential contact (41 ). Even if the command is ON/OFF
during execution, it is not accepted. If input 3is turned ON first, it is not accepted.

Input 2 o NONE : Not used.

e FEEDHOLD : Stop command
Input 3 Operation is halted temporarily while this command is ON. Operation restarts when
it is OFE. Unless output 1 is turned ON, it is not accepted.

e RUN : During running

Output 1 ON during command execution. OFF at completion of operation.
» ERROR : Error

Outeur e ON only for one scan at termination of error.

Qutput 3 ¢ DONE : Completion

ON only for one scan at normal completion.
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8.2 DESCRIPTION OF MOTION COMMANDS

@ Typical operation

(i) Operation
SERVOMOTOR A-axis is operated.
- .
§ FEED SPEED
)
ol . —» POSITION
Fig. 8.6 Typical Operation
(i) Sequence ladder circuit
W100 | o Set 1 to unit No.
W101 O Aimed position is given by absolute value reference.
w102 0000 [y Aimed position : 1500
W103 1500 |t
W14 0000 |- pr— Speed : 1000
W105 1000
W106
WI07 | e Monitor data holding register
W108
wios | T
— - w10 )
[ 101 ’ N1C0
w107 —— o )
MvA N101
— 1 4 )
1103 N102
Fig. 8.7 Sequence Ladder Circuit
{iii) I/O timing

START COMMAND 1101 L

DURING RUNNING N100 ——

END OF O

STOP COMMAND N103

MOTOR CPERATING — \

PERATION  N102 —'

Fig. 8.8 I/O!Timing
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8. MOTION COMMANDS

8.2.4 Zero-point Return Operation (ZRN)
There are four operation patterns of zero-point return.

For operation patterns of zero-point return, select a mode [mode 1 (=0), mode II (=1), mode III (=2) and mode
[V (=3)] by selting parameter P49 in advance.

INPUT + — WHOOK L OUTPUT 1 When the START Command (iﬂDUt 1) is input,
zero-point return operation is performed for
the specified axis of the specified MC unit
INPUT 2 — WYYYY F— QUTPUT 2 according to the specified parameter setting.
ZRN
INPUT 3 — 277%— OUTPUT 3 %: Set ZZZ to any value among 1 to 999.
_

@ Data to be set

WWHOUKX UNIT NO. MC unit No. :1to 2
WO+ AXIS NC. MC unit axis Ne. : 1 to lower digit byte bit
WK+ 2 SYSTEM USE Used as execution flag in system.

@ MC unit axis No. : Set 1 to an axis to be specified from 0- to 3-bit.
D15 b8 b7 b0

WxXxXx+1 to|lolololoj0]0]0l0;0 (00 4|3 2"

AXIS NO.

® System execution flag
b15 b8 b7 b0

WXOXKX+6

+ EXECUTION FLAG
(DURING EXECUTION AT 1)
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@ Data to be monitored

The current value and error Status are displayed.

WYYYY -
WYYYY+1
WYYYY+2
WYYYY+3
WYYYY+4
WYYYY+5

WYYYY+s

WYYYY+?
WYYYY+8

CURRENT VALUE1-H 0to+9999 9999

CURRENT VALUE T L DWYYYY 41

CURRENT VALUEZ-H

CURRENT VALUE2-1,

CURRENT VALUE3-H

CURRENT VAL UE3-L
CURRENT VALUE4-H

CURRENT VALUE4-L

STATUS For the status after starting, refer to Par. 8.2.15.

@ Description of operation

Table 8.9 Description of Operation

® START : Execution command

Input 1 Commanded by start-up differential contact. Even if the command is ON/OFF during
execution, it is not accepted. If input 3 is turned ON first, it is not accepted,
* REVERSE : Reverse run command
INput 2 Specifies the rotating direction. Forward run by OFF and reverse run by ON,
Effective only when execution command is input,
Inout 3 ®* STOP : Stop command
Operation is halted while this command is ON.
Output 1 ® RUN : During running
ON during command execution. OFF at completion of operation or completion of stop.
* ERROR : Error
Qutput 2 ON for only cne scan at terminationy of error.
Output 3 ¢ DONE : Compration of zero-point return

ON for oniy one scan at normal completion.
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@ Zero-point return modes

Table 8.10 Parameters and Zero-point Return

Parameterl Zero-ooint Return Method Operation

3-step deceleration method A

using phase-C pulse signal

of DEC signal (deceleration %

limit switch) PG T FEED SPEED
P 9 (PAS1) APPROACH SPEED
s i \ y (PA52) CREEP SPEED
=
Q
1)) »
S A CNAL TRAVELING
o DEC | I DISTANCE (PA54)

oo cemnst ] T[] [
[FIRST PULSE AFTER DEC
SIGNAL IS CHANGED FROMHTOL

2-step deceleration method A

using ZERO signal {stop

limit switch)
3
g APPROACH SPEED (PASZ)
_ . QREEI? E’EED {PAB3)
é E—
< ‘ A (VAL TRAVELING

DISTANCE (PA54)

ZERO J—I
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8.2 DESCRIPTION OF MOTION COMMANDS

@ Zero-point return modes (Cont'd)
Table 8.10 Parameters and Zero-point Return (Cont'd)

Parameter| Zerc-point Return Method . Operation
3-step deceleration method A
using 1 DEC signal
(deceleration limit switch) =
| and ZERO signal (stop iimit 2 FEED SPEED
= | switc) = (PASY) APPROACH SPEED
g = \ y (PAS2)  CREEP SPEED
= G.
ﬂ“f
% FINAL TRAVELING
= e — I 1| DISTANCE (PAsA)
- ZERO [l
Jd
O
*
* 2-step deceleration method . 4
o using PG phase-C pulse
signal
=
5
L APPROACH SPEED (PA52)
o5 \CREEP SPEED (PA53)
@ - T
IS8 : >
L | 4 cna TRAVELING
DISTANCE (PAB4)
PC
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@ Typical operation
(i} Operation
Zero-point return operation is performed for the SERVOMOTOR of axis Nos. 1 (X) and 2 (Y). In zero-point
return mode [ (P149=0, P249=0), the motor is returned in the forward run direction.
Assume that feed speed (P151, P251), approach speed (p152, P252), creep speed {P153, P253) and accel/decel
are set by parameters.

(i) Sequence ladder circuit

W200 T Set 1 to MC unit No.

W201 3 e Set axis No. to binary [0T0]OJOIOI0[1 [1](3 in decimal system)

W02

W203 - Monitor data holding register

W204

w205

— W200 { )
| 104 N100
bR W203 — )
1102 ZRN N101

| — 6 ()
| 103 N102

Fig. 8.9 Sequence Ladder Circuit

(iii) VO timing

FWD RUNNING e
AT OFF :

EORWARD RUN COMMAND 1102 ] :

START COMMAND 1101

DURING RUNNING N100 —J I‘—

ZERO SIGNAL J I :

(DECELERATION LIMIT SWITCH) —‘

£ PERAT N102

NO OF OPERATION ON WHEN ALL SPECIFIED

AXES COMPLETED

Fig. 8.10 VO Timing
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8.2.5 JOG Operation (JOG)
JOG command is used to move the machine by manual feed.

Feed speed is obtained by multi
However, for speed No. 0, the s
When the speed Nos, are different at simultaneous activation

command activated becomes effective.,

plying speed (1) bﬂf override value selected by speed No.
peed set to speed (2) is used.

of several commands, the speed No. of the last

j

J

INPUT 1 — WXXXX — QUTPUT 1 When the START command (input 1) is
iNput, jog cperation is performed in the
spe.cifie.d drection at a selected speed

NPUT2 — WYYYY  — ouTPuT2  Ouring input ON,

JOG
INPUT 3 — Z77* — OUTPUT 3 %:Set 277 to any vaiue among 1 tc 999,
N
® Data to be set
WX UNIT NO. MC unit No.: 1to 2
WX+ 1 AXIS NO. MC unit axis No. : 1 to lower byte 1 bit.
WHOXX(X+2 SPEED NO. Feed speed No. : 0 to 15 {(override value)
WHOOOK+3 SYSTEM USE Used as execution flag in system

® MC unit axis No. : Set 1 to one axis to be specified from 0- to 3-bit. More than one axis cannot be

Note : Only PC 050

specified simultaneously.

b156 b8 b? b0

WHOXXK+1 Clojoc|lofclo|lo|olojolo O(4 (1312 |1
AXIS NO,

® Speed No. and Override Value
Table 8.11 Speed No. and Override Value
No. {Override Value| Ne. [Override Value No. |Override Value| No. |Override Value

0 2nd feed speed 4 6% 8 30% 12 70%
1 1% 5 8% 9 40% 13 80%
2 2% 6 10% 1 B50% 14 90%

3 4% 7 20% 1M 60% 15 100%
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8. MOTION COMMANDS

- System executing flag

b15 bs b7 b0
WHICOKK + 3 L ’ '
+ EXECUTION FLAG

(DURING EXECUTION AT 1)

@ Data to be monitored
The current value and error status are displayd.

WYYYY CURRENT VALUE - H j 0t +9999 9999
WYYYY + 1 | CURRENT VALUE - L DWYYYY D CWYYYY £ 1
WYYYY + 2 STATUS

Cor the status after starting, refer to Par. 8.2.15.

@ Description of operation
Table 8.12 Description of Operation

- START : Execution command
Input 1 Commanded by NO contact (— ). During JOG operation execution while
the command is ON. Stops at OFF.

Input 2 - NONE ; Not used.

. REVERSE : Reverse run command
Input 3 Specifies the rotating direction. Forward run at OFF and reverse run at
ON. Effective only when execution command ig input.

- RUN : During running

et ON during command execution. OFF at completion of operation and
completion of STOP.
- ERROR : Error
Qutput 2 ON for only one scan at termination of error.
Qutput 3 - DONE : Completion

ON for only one scan at normal completion.

—180—



@ Typical operation
(i) Operation

8.2 DESCRIPTION OF MOTION COMMANDS

JOG operation is performed in the forward direction for SERVOMOTOR axis No.4.
Feed speed : speed(1) X 2%

f

SPEED

FEED SPEED (1)Xx0.02

/

\ o ACCEL / DECEL SET BY PARAMETER
a

Fig 8.11 Typical Operation

{ il ) Sequence ladder circuit

— FWD DIRECTION

W100 T ] ------ Set 1 to unit No.
W101 8(HEX) | ------ Set axis No. to birnary|Q]O[O[OT1]OI0I0K HEX X8 in decimal system)
w102 2 | ------ Set 2 to speed No. designation.
W103
W104 ----+~ Moniter data holding register
W105 :
W106 -
W — C)
1101 N103 N104
| W100 ()
N104 N100
W104 ()
JOG N101
- 4 —
1103 N102

Fig 8.12 Sequence Ladder Circuit
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(iii) 1O timing

FWD RUN COMMAND
START COMMAND
DURING RUNNING
END OF OPERATION

1103
1101
N 100
N 102

FWD RUNNING
AT OFF |

!

-

i

_/

Fig. 8.13 Sequence Ladder Circuit
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8.2.6 Moniter ( MON ) .
By executing the command for monitor, the status of the specified axis can be monitored.

' ™
When the START command ( input 13 is
INPUT 1 — WXXXX QUTPUT 1 input, the contents specified by the monitor
No. are monitored,
INPUT 2 — WYYYY —— QUTPUT 2
MON
INPUT 3 — : Z47*%  — QUTPUT 3  *:Set ZZZ to any value among 1 to 999.
\ /

@ Data to be set

WXXXX UNIT NO. MC unit Ne.: 1 to 2

WXXXX + 1 AXIS NO. MC unit axis No. : 1 to lower byte 1 bit.

WXXXX + 2 MONITOR NO. Monitor No. : Specifieé contents to be monitored.
WXXXX + 3 SYSTEM USE ' Used as execution flag in system

* MC unit axis No. : Set 1 to one axis to be specified from 0 - to 3 - bit. More than one axis
cannot be specified simultaneously.

b15 b8 . b7 b0
WXXXX+1 10|00 (0|O0|0|0j0|0|0!lc|olalal|l2iq
N J
AXIS NO.
- System execution flag

b15 b8 b7 b0
WXXXX + 3 '

b EXECUTION FLAG ( DURING EXECUTION AT 1)
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- Monitor No.

The contents to be monitored are specified.

Table 8.13 Moniter No. and Contents

Monitor No. N Contents Axis No. Effective
000N i Current position O
2 Position deviation
3 Current speed O
4 Reference speed O
00IN | 0109 | 140" aam et oeaured 1 108 imgs before
002N 1to?7 MC unit external input status ( 8 points )
003N Ttod MC unit external input status { 4 points )
01NN 0 to 99 Refer to commcn servo parameters,
02NN 110 99 Refer ta relevant axis servo parameters. O
0300 Program No. under execution.
0400 Data of compensated values H1 to H8
O : Effective

@ Data to be monitored

The data and error status are displayed.

WYYYY
WYYYY + 1
WYYYY + 2
WYYYY + 3
WYYYY + 4

CWYYYY + 5

WYYYY + 14
WYYYY + 15
WYYYY + 16

]

oATA 1 1] (Al

DATA 1 —L

DATA2 — H

DATAZ2 — L

DATA3 —H Used for monitor No. 400
DATA3 —L

> ~
DATA 8 — H
DATA8 — L )
STATUS For the status after starting, refer to Par. 8. 2. 15

For monitor Nos. 1 to 300, data 1 — H/ — L are used. When the data are minus, 1 is set to data 1—H MSB.
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@ Description of operation

Table 8:14 Description of Operation

- START : Execution command
INput 1 Commanded by start - up differential contact (—{t}—). Even if the command is
turned ON/OFF during execution, it is not accepted.

Input 2 « NONE : Not used.

INput 3 + NONE : Not used.
Output 1 - BUSY : During Execution

ON during command execution. OFF at completicn,

Outout 2 - ERROR : Error

utp ON for only one scan at termination of error.

. NE ; i

Output 3 DONE : Completion

ON for only one scan at normal completicn.

@ Detailed monitor contents
{ 1) Monitor No.

Table 8.15 Monitor No. and Contents

Monitor No. Contents Data Display Unit
01 Current position 0 to £99999999 | Reference unit
. . Pulse,
02 Position deviation 0 to 85999999 x4 conversion vaiue of PG pulse
Current speed .
03 { motor rotating speed 0 to £99999 r/mn
04 Reference speed 0 to 3959999 X 1000 reference unit / min
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(i) Alarm maonitor
In the MC unit, up to 9 alarms that occur at the same time can be stored.

Table 8.16 Monitor No. and Contents

Monitor No. Contents
10 Alarm that occurred last
Alarm status . - —
11t0 19 Alarm stored in the occurring order (For example, "11" is second from the last)

Table 8.17 List of Alarm Codes

Code Contents
001 Program capacity exceeded
002 Number of program characters exceeded
003 Program No. not provided
004 Command argument error
005 Numerical value error, decimal point error
006 Character error
- 007 Error of number of data digits
008 Command error ( SYNTAX )
008 Command error ( more than one command )
010 F command error
E 011 Circular arc interpolation radius not provided
C12 Specification exceeding circular arc interpolation area
= 013 Out of program No. range
Q14 Notch command error
© 015
016 Interpolation command error, plane command error, end point command error
017 Wrong compensation No.
018 Subprogram No. net specified
< 019 Subprogram not provided
020 Subprogram completion error { without RET )
021 Subprogram multi - call error
022 Program comgletion error { without END )
023 Time not specified for time-waiting command
024 Axis error (undefined)
025 Zero - division
026 Overflow
027 Branching command error
028 Repeat command error
029
030
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Table 8.17 List of Alarm Codes { Cont' d )

Code Contents
071 MC unit fault ( 13 RAM

072 MC unit fault ( 2 ) RAM

073 MC unit fauit ( 3) RAM

074 MC unit fault ( 4 ) RAM

075 MC unit fault ( 1) ROM

076 MC unit fault ( 2 ) ROM

077 MC unit fault { 3 ) ROM

078 MC unit fauit ( 4 ) ROM

079 Parameter destroyed

080 Axis name overtravel

081 Emergency stop

082

A1 Servo amplifier fault

AD2 + direction overtravel

A3 . - direction overtravel

AQ4 Excessive deviation

AQS + direction numerical overtravel
ADB - direction numerical overtravel
AQ7 Improper positioning

AQ8 ( For future use )

AQ9 { For future use )

A10 PG disconnection

AN Overrun detection

A2

A13

Al4

A15

A16

Note : Axis No. 1to 4 is set to A,
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(i) MC unit input signal status monitor

Table 8.18 Monitor No. and Contents { MG unit I/O Signal Status )

Monitor No. Contents
b7 b6 bb b4 b3 b2 b1 b0
21 ZERCZ DEC2 | N-OT2 | P-0T2 | ZERO1 DEC1 N-OT1 | P-0OTI1
22 ZEROA4 DEC4 | N-OT4 | P-0T4 | ZERO3 DEC3 | N-OT3 | P-0OT3
03 PG pulse 1
orRG | B | PA
PG pulse 2
24 pUIee
orG | PB | PA
PG pulse 3
o5 pulse
=G | P8 | pA
PG pulse 4
26
PA PB PC
27
"1"or" 0" issetto b0 to b7.
Constant : [ closed : 0; open : 1 ]
Pulse : [ Hlevel : 1; Llevel : 0]
(iv ) MC unit output signal status monitor
Table 8.19 Monitor No. and Contents { MC unit Output Signal Status )
Monitor No. Contents
b7 b6 b5 ba b3 b2 o} b0
31 BRAKEA | BRAKE3 | BRAKEZ | BRAKET
32
33
34

“1"or" 0" is set to b0 tob7.
Output : [ ON : 0; OFF : 1]
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{ v ) Parameter value monitor

Table 8.20 Monitor No. and Contents ( Parameter Value )

Monitar No., Contents
100 Stores common parameter data set to the MC unit.
to 100 corresponds to parameter No. O ( PO0O ) and 199 to Nc.99 ( P 099 ) to store
each item of data.
199 Refer to the list of parameters.
201 Stores parameter data of each axis set to the MC unit.
to 201 corresponds to parameter 1 { PAGT ) and 299 to No.99 ( PAS9 ) to store each
item of data. :
299 Refer to the list of parameters,
(vi) Motion program No. monitor
Table 8.21 Monitor No. and Contents ( Motion Program No. )
Monitor No. Contents
300 DATAT-H | -eeeeee No. O ( Motion program No. )
DATA 1-L | «ooeeeen No. B ( Sequence block No. )

(vii) Compensated value monitor

Table 8.22 Monitor No. and Contents { Compensated Value )

Monitor No. | Contents Data Display
Data 1 :H 1 0to £99999999
Data2 :H?2 0 to +£99999999
Data3 :H3 0 to +£99999999
400 Compensation | Datad :H4 0 to +£99999999
Datab :H5 0 to £99999999
OCata6 :HE 0 to £99999999
Data7 :H7 0to +£99999999
Data8 :H8 (to +£9999999%
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8. MOTION COMMANDS

@ Typical operation
(i) Operation
Parameter 4 (PO4) feeding speed of axis No. 4 is monitored (read out).

(i) Sequence ladder circuit

w200 e Set 2 to unit No. :
W20 4 | Set axis No. to binary [0] 0] 00 ] 0] 1]0] 0]
w202 104 |- Monitored parameter 4 (4 in decimal system)
W203
w204
w205 | | - Monitor data holding register
T &+ 7
W220
| 41 W200 ——( )
101 N100
W205 S G
MCN N1G1
4 —
N102

Fig. 8.14 Sequence Ladder Circuit

(i} 1/O timing

MONITOR COMMAND 1101

DURNG MONTOR EXECUTIGN 100 . .
1

COMPLETION CF MONITORNG - N102

W205 W206
[ DATAIH_ | [ _DATA1-L | Stores the set value of parameter 4 to
~ —  DATA1-H and DATA1-L
1 to 24000 %Register contents of W207 to W220

are not specified.

Fig. 8.15 1O Timing
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8.2.7 Current Value Setting (POS)

POS is a command to change the current position; after execution of the command, the coordinate is changed.

(Example) Coordinate with specified machine | |

2ero point l

Current position changed to O ' {
0 100
(Current position becomes 0.)

-

When the START command (input1) is inpur,

INPUT 14 WK X — OUTPUT!  the specified value (current value data) is set to
the MC unit.
¥: Set 277 t lue f 1 t0 999,
| WYYy L ouTRUT2 et ZZ7 to any value from 1 to
POS Note : When the control power supply is furned
" OFF, the current value coordinate system
7 277 — CUTPUT3 set by the POS command becomes
ineffective. J
N
@ Data to be set
WXXX UNIT NC. MCunitNo.: 1to 2
WK +1 AXIS NQ. MC unit axis No. : 1 to lower byte 1 bit.
WXXX42 SET VALUE-H Setvaile: 0t0+9 99999 9 g
WXXX+3 SET VALUE-L DO -2 | WXXXX+43 |
WXXX+4 SYSTEM USE Used as execution flag in system

* MC unit axis No. : Set 1 to one axis to be specified from 0-bit to 3-bit. More than one axis
cannet be specified simultaneously.

b15 L8 b7 b0
WIOXK X+ 1 O'O~OOO!OOOOOOO¢132'1

(- J
AXIS NO.
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8. MOTION COMMANDS

- System execution flag

b15 b8 b7 bl
woooa | | | 1| | B
* EXECUTION FLAG
(DURING EXECUTION AT 1)

@ Data to be monitored
The error status is displayed.

WYYYY L STATUS For the status after starting, refer to Par. 8.2.15,

@ Description of operation

Table 8.23 Description of Operation

- START : Execution command

Inouit ! Commanded by start-up defferential contact (—TH.
Even if the command is turned ON/OFF during execution, it is not accepted.

Input?2 - NONE : Not used.
Input3 - NONE : Not used.
Output - BUSY : During execution

ON during command execution. CFF at completion.

- ERROR : Error

Qutput? .
ON for only one scan at termination of error.

- DONE : Completion

Output3 )
ON for only one scan at normal completion.
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8.2 DESCRIPTION OF MOTION COMMANDS

@ Typical operation
(i) Operation
The current position of axis No. 1 is changed to +10000.

0 X
Before change | ] Position
Afrer change — Position
10000

Fig. 8.16 Operation

(i} Sequence ladder circuit

W200 T e Set 1 to unit No.
W20 1 (I Set axis No. to binary [0]0[c[o[o]oo]1]
Wz202 0001 | ------ 7o Setcurrent position to 10000, (1 in decimal system)
W203 0000 | -----
Wwz04
wz205 el Monitor data hoiding register
| 41 F W200 —_ )
1101 | N100 '
W205 — ()
POS N101
4 —{( )
| N102

Fig. 8.17 Sequence Ladder Circuit

(iiiy /O timing

POS COMMAND 1101 —J—L
DURING EXECUTION N1GC J L

COMPLETION OF CHANGE ~ N102 l L

k

Fig. 8.18 1/O Timing
(v) Precautions

The coordinate changed by the POS command is returned to the original when the control power supply is
tumed OFF.
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8.2.8 Parameter Setting (PRM)

PRM is a command to change parameter No. Pxx of the MC unit.
Parameters can be changed during running. However, the parameter Nos. that can be changed by PRM command
are limited, For details, refer to Table 8.25.

~ \

| | Wnen the START command (input1) is input,
INPUT? WXXXX OUTPUTH the specified parameter is set 10 the MC unit.

% Set Z7ZZ to any value from 1 to 999.

INPUTZ2 WYYYY — QUTPUTZ2
U PRM Note : The contents set by the PRM command &e
returned to the original when the control
" power supply is turned OFF. Set parameters
INPUT3— 227 — OUTPUTS to be stored by the parameter loading
function using a personal computer. J
@ Data to be set
WOCOKXX UNIT NO. MC unit No.: 1to 2
WO+ 1 PARAMETER NC. Parameter No. : 001 1o 499
WXXXK+2 DATA-H Setvalue:0to 9 992 99 99 9
WIXXXX+3 DATA-L FWXOOK+3 T WXXXK+4
WX X +4 SYSTEM USE Used as execution flag in system

- System execution flag

015 b8 b7 60
WXXXX+4 ‘ ' '
* EXECUTION FLAG
(DURING EXECUTION AT

@ Data to be monitored
The current value and error status is displayed.

WYYYY STATUS j For the status after starting, refer to Par. 8.2.15.

—194—



8.2 DESCRIPTION OF MOTION COMMANDS

Y

@ Description of operation

Table 8.24 Description of Operation

- START : Execution command

Input 1 Commanded by start-up differential contact (— 1 .
Even if the command is turned ON/OFF during execution, it is not accepted,
Input2 - NONE : Not used.
INnput3 - NONE : Not used.
Output | - BUSY : Dgring execution ' .
ON during command execution. OFF at completion.
Output? - ERROR : Error o
ON for only one scan at termination of error.
Output3 * DONE : Completion

ON for only one scan at normal completion.
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@ Parameter to be set
Any Parameters other than those described in Table 8.25 are ineffective.

Table 8.25 Parameters to be Set by PRM

Parameter No. Name Range Unit
010 Maximum interpolation feeding speed | 0 to 240000 {Xx 1000) reference unit/min
A0 Position loop gain : Kp 0 to 200 S’
AQ4 1st feed speed (positioning) 1 to 240000 {x1000) reference unit/min
AQ5 Linear accel/decel constant (1) 1 1o 32767 15625 reference unit/min
ACB Positicning completicn range 1to 250 Reference unit
AQ7 Positioning completion checking time 0 to 32767 ms
AQ9 Servo tracking error value 1 to 99999999 Pulse
A31 2nd feed speed (positioning) 1 to 240000 (X 1000) reference unit/min
A38 Linear accel/decel constant (2) 1 to 32767 15.625mm/s®
A39 Linear accel/decel changing speed 1 to 240000 {X1000) reference unit/min
A4 +direction limit switch +99999989 Reference unit
Ad1 —direction limit switch +99899999 Reference unit
AdZ Backlash compensation value 010 32767 Pulse
A3 Brake time 8 to 1000 ms
Ad4 Brake ON/motor rotating speed 1 to 10000 r/min
A4B Speed limiting value 1 to 240000 (% 1000) reference unit/min
Ad7/ Exponential accel/dece! time constent| 8 to 1000 ms
A48 Exponential accel/decel bias speed | O to 24000 (X 1000; reference unit/min
Ab1 Zero-point return feed speed 0 to 240000 (X 1000) reference unit/min
AB2 Zero-point return approach speed| 0 to 240000 { X 1000) reference unit/min
AB3 Zero-point return creep speed 0 to 240000 (X 1000} reference unit/min
Ab4 Zero-point return final traveling distance 0 to £999939999 | Reference unit
ABSL Zero-point positicn output width 0 to 32767 Pulse

" Note : A: Axis Nos. © 1 to 4 (Example; Parameters for 1st axis are 101 to 199.)
A =0 (Fxample: 010,011) is @ common parameter.
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@ Typical operation
(i) Operation
The SERVOMOTOR axis No. 2 Kp value is set to 50 (1/8).

(i) Sequence ladder circuit

W100 1T ] Sét 1 to unit No.
W101 201 | 1;st parameter of 2nd axis (position ioop gain)
W102 0000 | - Set 50 to Kp value.
W103 00R0 |- 5
W104
W5 | e Monitor data holding register
[ 1] W100 { )
101 N100
W105 —{ )
PRM N101
1 { )
N102

Fig. 8.19 Sequence Ladder Circuit

(il VO timing
PRM COMMAND 1101 -J—L
DURING EXECUTION N100
COMPLETION OF SETTING ~ N102 L

Fig. 8.20 VO Timing
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8.2.9 Compensated Value Setting (VAR)
Using H1, H2, H3, H4, H5, H6, H7 and H8 compensation, motion progran can be created. VAR is a command

to set the compensation value.

(Example) MVS XHI YH2 FH3;

& N
INPUT 1 =1 WXXXX L OUTPUT 4 When the START command {input 1) is input,
the specified compensated value is set to the
MC unit.
] W\‘;’XI:Y — QUTPRUT 2 %: Set ZZ7 to any value from 1 to 999.
— ZZZ° L oUTPUT 3

Once a compensated value is set, the value is held in the MC unit.
However, compensated values cannot be calculated together.

(Example) MVS XHI1 +H2; (This is not possible.}
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@ Data to be set

WXXXX UNIT NO. MC unit No. :1to 2
WWXOXKK+1 DATAT-H 0to 9999 9999 ‘
WXOOK42 DATAT-L ] {DATAH DATA-L
WXXXX+3 DATA2-H
WXXXX+4 DATAZ-L
WXXXX45 DATAZH |
WXXXX+6 DATA3-L
: , ' L
: T : T
WXXXX+15 DATASB-H
WXXXX+16 DATAS-L
WXXXX+17 SYSTEM USE Used as execution flag in system
® System flag
b15 b8 b7 b0
WXXXX+17
¢ EXECUTION FLAG

(DURING EXECUTION AT 1)
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@ Data to be monitored
The current value and error status are displayed.

wyyyy [ STATUS |  For the status after starting, refer to Par. 8.2.15.

@ Description of operation

Table 8.26 Description of Operation

e START : Execution command
Input 1 Commanded by start-up differential contact ({1 ). Even i the command is turned
ON/OFF during execution, it is not accepted.

Input 2 o NONE : Not used.

Input 3 e NONE : Not used.

¢ BUSY : During execution

Output 1 ON during command execution. OFF at completion.
* ERROR : Error

e ON for only one scan at termination of error.

ourpur3 | DONE : Completion

ON for only one scan at normal completion.
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@ Typical operation

(i} Operation

Sets H1=11000, H2=22000 and H3=1000 of a motion program to perform compensation for
SERVOMOTOR axes Nos. ! (X) and 2 (Y).

MVS  XHi

YH2 FH3;

(iiy Sequence ladder circuit

W200 T ] Sét 1 to unit No.
W20 0001 |- - Set H1 compensated value to 11000,
We02 1000 -
W203 0002 |- - Set H2 compensated value to 22000,
w204 2000  |....
W205 0000 - - Set H3 compensated value to 1000,
WZ206 1000 :
We0? 0000 |- - Set H4 compensated value to 0,
w208 0000 |-
L : L
i T : T
W215 0000 [ - Set H8 compensated value to 0.
W216 | 0000 |-
We17
W218 | e Monitor data hoiding register
t ———— W200 )
I N5
w218 I—— G
VAR NG
3 *“——(NT)

Fig. 8.21 Sequence Ladder Circuit
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(iii) 1/O timing
UNIT fO. 1
START SIGNAL | 1 ——ﬂ ;
|

DURING VAR EXECUTION NS —_

COMPLETION OF VAR N7

Fig. 8.22 O Timing
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8.2.10 Alarm Reset (ARS)
A command to reset the alarm when an alarm occurs in the MC unit.

B
INPUT 1 — WIXOOXX — CUTPUT 1 When the START command (input 1) is nput,
the last aiarm is cleared.
Refer to Table 8.17, "List of Alarm Codes”.
— W:\’gg“’ —OUTPUT 2 *: Set ZZZ to any value from 1 to 999,
>o7% Note: Once an alarm aceurs, it will not be cleared
] — OQUTPUT 3 unless it is reset,

@ Data to be set

XXX UNIT NO. MC unit No. :1 to 2
WXXX X4 1 SYSTEM USE Used as execution flag in system

® System flag

b15 b8 b7 b0
WXXXX+1

L EXECUTICN FLAG
(DURING EXECUTICN AT 1)

@ Data to be monitored

WYYYY STATUS For the status after starting, refer to Par. 8.2.15.
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@ Description of operation

Table 8.27 Description of Operation

e START : Execution command

Input 1 Commanded by start-up differential contact (1}). Even if the command is turned
ON/OFF during execution, it is not accepted.
Input 2 e NONE : Not used.
Input 3 e NONE : Not used.
Output 3 ¢ BUSY : During execution
ON during command execution. OFF at comoletion.
e ERROR : Error
Quteut 2 ON for only one scan at termination of error.
Output 3 e DONE : Completion

ON for only one scan at normai completion.

@ Typical operation
(i} Operation
An alarm is reset.

(i) Sequence ladder circuit

W200 1 e St 1 10 UNIT NO.
W201 |
w202 e Mopitor data holding register

|t W200 { )
| 10% 10
Wo02 %
ARS W%

4 \
N102

Fig. 8.23 Sequence Ladder Circuit

(iiiy 17O timing

ARS COMMAND | 101 -—II-_|
DURING EXECUTION 1100 —

COMPLETION OF ARS 1102

Fig. 8.24 1/0 Timing
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8.2.11 Servo ON (SVN)
)

0 —

INPUT 1 = wxxxx  —OUTPUT 1  Current conduction status of the specified axis
to the motor is changed according to command
{input 1) input.

— WQ’J&” ——OUTPUT 2 : Set ZZZ to any value from 1 to 999,
sk
— 2227 L GUTPUT 3
o /

@ Data to be set

WK UNIT NO. MC unit No. :1 to 2
VXXX K 4 AXIS NO. MC unit axis No. : 1 to lower digit byte.
WXXX X2 SYSTEM USE Used as execution flag in system

® MC unit axis No. : Set 1 to the axis to be specified from 0- to 3-bit.

b15 b8 b7 po
WXXXX+1000OOOOOOOOO4321

(N J
AXIS NO.

@ System execution flag

b15 b8 b7 b0

WXXXX+2

+ EXECUTION FLAG
(DURING EXECUTION AT 1)
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@ Data to be monitored
The current value and error status are displayed.

wyyyy [ STATUS | For the status after starting, refer to Par. 82.15.

@ Description of operation

Table 8.28 Description of Operation

e START : Execution command
Inout 1 Commanded by NO contact (4 ). Servo ON when the command is ON and servo
OFF when the command is CFF.

[nput 2 ¢ NONE : Not used.

Input 3 o NONE : Not used.

Output 1 * BUSY : During execution
ON during command execution. OFF at completion.

s ERROR : Error

Output 2 L
tP ON for only one scan at termination of error.

¢ DONE : Completion

Output 3 ON for only one scan at normal comgletion.

Note - One command can be provided either for one axis or four axes.
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@ Typical operation
(i) Operation

SERVOMOTOR axes _Nos. 1,2 and 3 are set to current conduction status.

(i} Sequence ladder circuit

INFORMATION (ESP)

W100 R Set 2 to unit No.
W101 L Set axis No. to binary|0 ‘O | 0 | 0 | 0 | 1 f 1 l 1 \(7 in decimal system)
w102
W103 | e Monitor data holding register
{ F w100 { )
| 101 N100
W103 { )
SVN N101
| | « )
N102
Fig. 8.25 Sequence Ladder Circuit
(iii) VO timing
SVN COMMAND {101 L —
DURING EXECUTION N100 — L
COMPLETION OF SVN  N102 [ ] L
EMERGENCY STOP [

DURING SERVC UNDER
CURRENT CONDUCTION

Note : Servo is in the OFF status when emergency stop information is provided.
To turn it ON again; turn OFF the SVN command input cnce and then turn it N after

error resetting.

Fig. 8.26 1/O Timing
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8.2.12 Mode Set (MOD)

MC unit mode is changed.
There are four modes available:edit mode, manual operation mode, program operation (automatic) mode and

online edit mode.

r ™
INPUT 1 VOOCK L QUTPUT 1 According to the mode signals input to inputs 7,
2 and 3, the MC unit mode is changed.
INPUT 2 — WI\\A’SEY L QUTPUT 2 *: Set ZZZ to any value among 1 to 999.
%
INPUT 3 — 22z OUTPUT 3
L )

@ Data to be set

WK . UNIT NO. MC unit No. :1to 2
WXXXX+1 l SYSTEM USE Used as execution flag in system

® System execution flag
b15 b8 b7 b0

WXXXK+1

+ EXECUTION FLAG
(DURING EXECUTION AT 1)
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@ Data to be monitored
The error status is displayed.

WYvyy | STATUS |  For the status after starting, refer 1o Par. 82.15.

@ Description of operation

Table 8.29 Description of Operation

* MANUAL: Manual operation mode command

Input 1 Commanded by NO contact (4 }). Manual operation mode entered at ON.

Input 2 ® AUTO : Program operation mode command
Commanded by NO contact ({ }). Program operation mode entered at ON.

inout 3 * ONLINE-EDIT : Online edit command
P Commanded by NO contact (| }). Online edit mode entered at CN.

Qutput 1 * MANUAL: Manual operation mode
ON when MC unit is in the mariual operation mode.

Output 2 * AUTO : Program operation mode
ON when MC unit is in the program operation mode.

Output 3 * ONLINE-EDIT : Online edit mode command
ON when MC unit is in the online edit mode.

Notes : 1. Altoutputs 1, 2 and 3 are turned C)FF in the edit mode in the MC units.
2. If the mode is change during SERVOMOTOR operation (program operation, JOG operation,
MVA/MVB, etc.), the SERVOMOTOR under operation coasts to a stop.
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@ Typical operation

(i) Operation
MC unit 1 is set to the program operation mode.

(i ) Sequence ladder circuit

W200 T e Set 1 to unit No.
W201
weoe | | e Monitor data holding register
| W 200 — )
I 101 N 100
b W 202 < )
| 102 MOD N 101
| | {
{ f 1 ()
i 103 N 102
Fig 8.27 Sequence Ladder Circuit
(iii ) VO timing
AUTO 1102 —[ .
MANUAL 101 ‘
AUTO MODE N 107 ] i l—
MANUAL MODE N 100 J;
PROGRAM OPERATION f\
JOG OPERATION

Fig 8.28 1/0 Timing
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A

8.2.13 Reset ( MRS)

' ™
( When the reset command { input 1) is input, the

INPUT 1~ WXXXX — QUTPUT 1  motion program under execution is changed to the
program No. { #0 ) and block { #B } set by register
INPUT 2 — WYYYY | QUTPUT2 after each SERVOMOTOR coasts to a stop ( program
MRS reset ).

Parameter set by the PRM command is not cleared
but remains as it is.
—| £4Z%  — OUTPUT 3 When input 1 is turned ON with input 2 ON, all MC
unit relays are placed in OFF status at the same time
as program reset.

% :Set ZZZ to any value from 1 to 999,
\ /

@ Data to be set

WXXXX UNIT NO. MC unit No. : 1to 2

WXXXX + 1 NUMBER O Motion program #0 : 1 to 99
WXXXX + 2 NUMBER B Motion program #8 : 1 to 9999
WXXXX + 3 SYSTEM USE Used as execution flag in system

- System execution flag

b15 b8 b7 b0
WXXXX + 3 Ojojojojojo|lolo|lojo|lolololo
t EXECUTION FLAG

(DURING EXECUTION AT 1)

@ Data to be monitored
The current value and error status are displayed.

WYYYY STATUS For the status after starting, refer 1o Par. 8.2.15.

E
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@ Discription of operation

Table 8.30 Description of Operation

- START : Execution command
Input 1 Commanded by start - up differential contact (—t+-). Even if the command is
turned ON/OFE, it is not accepted.
input 2 . SELECT : MC unit relay reset selection, reset at ON.
Input 3 - NONE : Not used.
Output - BUSY : During execution ' _
ON during command execution. OFF at completion.
Output 2 - ERROR :Error o
ON for only one scan at termination of error.
Outout 3| DONE : Completion -
ON for only one scan at normal completion.

@ Typical operation

(i) Operation
MC unit 2 is set 1o program No. | and sequence No. 1.

(i ) Sequence ladder circuit

W100 2 | e Set 2 to unit No.
W10 1 1 e Set 1 to program No. ( #0 )
W102 1T e Set sequence block operation starting No. to 1 (top ).
W103
Wio4 | e Monitor data holding register.
— 4t ] W 100 { )
1101 N 100
W 104 —
MRS N 101
1 a
N 102
Fig 8.29 Sequence Ladder Circuit
(i) /O timing
RESET COMMAND 1101 J; I
DURING EXECUTION N 100 -———|; Ir
COMPLETION OF RESET N 102 ' J |

/

MOTOR OPERATION { WHEN UNDER CPERATION )

Fig 8.30 /O Timing
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8.2.14 Emergency Stop Information ( ESP)
Ve

When the information command { input 1 ) is input,\
INPUT 1 — WXXXX [ QUTPUT 1 the motion program under execution enters the servo
OFF status after each SERVOMOTOR stops
| = immediately ( zero - speed command ).

ngg\( OUTPUT 2 To turn it ON again, input the servo ON command
after resetting the alarm. When the servo power
supply is turned OFF, the motion program cannot be

—  ZZZ% = OUTPUT 3  continued. Restart with zero - point return operation.
% Set ZZ7 to any value from 1 to 999,
o
@ Data to be set
WX XXX UNIT NO. MC unit No. ; Not used
WHOOK + 1 SYSTEM USE Used as execution flag in system

- System execution flag

b15 b8 b7 : b0

WXXXX + 1

EXEGUTION FLAG
(DURING EXECUTION AT 1)

@ Data to be monitored
The current value and error status are displayed.

WYYYyY STATUS For the status after starting, refer to Par. 8.2.15
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@ Description of operation
Table 8.31 Description of Operation

Inout 1 - ESP : Information command
P Commanded by NO contact (— ). Emergency stop status information at ON.
Input 2 - NONE : Not used.
Input 3 - NONE : Not used.
0 1 - BUSY : During execution
utput ON during command execution. OFF at completion.
o 5 - ERROR :Error
utput ON for only one scan at termination of error.
. 3 - DONE : Completion
utput ON for only one scan at normal completion.

@ Typical operation

(i) Operation
Informs the MC units that the external emergency stop circuit operates. It is not necessary (o specify the unit No.
It is output to all MC units connected simultaneously.

(i ) Sequence ladder circuit

W100 T e Unit No. not used
W101
Wwio2 | e Monitor data holding register
|+ W 100 —( )}
1 107 N 100
W 102 { )
ESP N 101
[ — )
N 102

Fig 8.31 Sequence Ladder Circuit
(iii) /O timing

SVN COMMAND

L

EMERGENCY STOP INFCRMATION
ALARM RESET

RESET

W
s

Note - Servo OFF status is enterd by emergency stop instruction. To turn it ON again, turn OFF
the SYN corrmand input once and then turn it ON again.

Fig 8.32 /O Timing
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8.2.15 Status
The status after each command start is slored in the status in the data Lo be monitored.

b15b14b13b12b11 010 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

N N I O

Table;8.32 Status

Bit ltem Bit Data Contents

b0 | 1st axis servo ON 1 Ouring current conduction to 1st axis motor
b1 Znd axis serve ON 1 During current conduction to 2nd axis motpr
b2 3rd axis servo ON 1 D'uring current conduction to 3rd axis motpr
b3 4th axis servo ON 1 During current conductio‘n to 4th axis motpr

Ouring 1st axis alarm occurrence

b4 1st axis alarm 1 Alarm contents are monitored by MCN command,
b5 2nd axis alarm 1 EIL;arrirggcgRferi?issa?fr;nno?w(i:t%l:gsgi/eMON command.
b6 3rd axis aiarm ! E;:i;gcggieﬁ: :laergg}r{w:iggrzgmgf MON command.
D7 | Ahadam ||t ote mosiares b MON command.
b8 Common alarm 1 ggrrir?wgcgggg?sn aarlsrnr?o%?t%ggg r;)i/eMON command.
09 | s designarion error ) + Axis No. is out of the designaticn range.

- The specified axis is not defined.

Error occurs in setting data.

610 Data error 1 Setting data is out of range, etc.
. The command by motion command cannot be accepted by
b11 | duingcommend prohibition 1 the MC unit.
b12 Without unit 1 The specified MC unit is not provided,
1 A command which is impossible to activate simultaneously
b13 Busy error 1 with this command is under execution.
. _ Although ndis | di i
b14 Time-out error : though a command is issued in the MC unit, no response

iS given.

015 —_—
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8.2.16 M-code Relay
In order to synchronize a sequence program with a motion program, M-code relay, MC unit coil and MC unit

relay are used.

Table 8.33 Matching of Sequence Program and Motion Program

Seguence Program Motion Program
Name Program Name Program
M code relay MFIN input waiting | SET MXX;
— = M-code output
MUXX XX : Code No,
s 00 0 89
U Unit No.
XX : Code Nos. : 00 t0 89
> MC unit coll Signal input F#5=1GCTONN;
o — () #10 = 4 10 ;
& Y1tovYhiz2
<
S
>
MC unit relay Signal cutput #0556 = 1 (ON)
— b #057=0; (OFF)
X1 to X512
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(i) M-code relay

By executing motion program " SET MXX "; by the MC unit, the corresponding M-code relay ( reference
No. : MUXX ) is turned ON and the motion program is waiting for MFIN. By turning ON the sequence
program MFIN input in this status, the waiting status is released and the next block is executed.

@ Typical operation
( a ) Motion program
Attempt to create the following program to load on the MC unit of the first axis.

4 001 ; h
NOO1 MVS XI100 F100;
NOO2 SET M21; _
NOO3  MVS X200 F 100:
NCO4 SET M11;
NOD5 SET M21:
NOOB MVS X0 F 100 ;
NOC?  END;
NG _ _J

{ b ) Sequence ladder circuit
Assume that program No. and starting sequence No. are set by reset command MRS,

Wi T | e Set 1 to MC unit No.
W2 5 | e Set 100% to interpolation override.
W3 15 ] e Set 100% to rapid traverse override.
W4 '
W5
We
C ] | -Monitor data holding register
W15
INPUT RELAY OQUTPUT COIL

—11 W 1 )

| 100 N 100
4t We O)
N 103 MV N 101

| £ r] /

[ —

[ 102 N 102

| | 4/}— )
M 121 [ 101 01

|

11

G

—— } ()
M 111 02
— —— | ()
01 M 121 N 103
—
103 M 111
Fig. 8.33
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{ ¢ ) KO timing

START COMMAND 100 [

DURING RUNNING vioo  — L
M121 RELAY r‘
OUTPUT 01 RE |
INPUT 1101 — %
OUTPUT 02 |
VFIN N 103 o :
COMPLETION OF OPERATION N 102 ]
MOTION PROGRAM EXECUTION - | 1

WAITING FOR MFIN ~ WAITING FOR MFIN

Fig 8.34 /O Timing
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8.2 DESCRIPTION OF MOTION COMMANDS

8.2.17 Typical Use of Motion Commands

The motion commands required for activation of SERVOMOTORS are MVL, SMD, MVA, MVRB, ZRN,
JOG and SVN,

In order to activate each motion command, the following combinations are needed as a minimum.

(1) MVL

In order to activate motion command MVL, the following conditions (1), (2) and (®) are needed in the
sequence program. Conditions (D), (2) and (3) must be satisfied to activate the MVL and operate the
SERVOMOTORS according to the motion program set in the MC unit.

(D Select the program operation mode ( turn ON input 2 ) by MOD
(@) Activate SVN
(® Set motion program #0 and #B by MRS,

[ Example ]
This example shows the simplest sequence program required to activate a motion program set in MC unit 1.

[ Mnemonic Program }

STN N1
outT N2

STH N2

suB 1 0 Wi Set MOD unit No.

STH N2

SUB 1 0 W10 Set SVN unit No.

STH N2

SUB 15 0 W1 Set SUN axis No.

STH N2

SUB 1 0 W20 Set MRS unit No.,

STH N2

SUB 1 0 w21 Set MRS program Ne.

STH N2

SUB 0 wez Set MRS biock No.

STH N2 ~ Set the setting data to be used
SUB 1 0 W30 Set MVL unit No. ' ' for motion commands.
STH N2

suB 5 0 W31 Set MVL interpolation override. ﬁ
STH N2

SUB 15 0 w32 Set MVL rapid traverse operation override.

STH N2 |

suB 1 0 Ws0 Set ESP unit No.

( Cont'd on next page )
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(Cont'd)
STR K ,
S TR | 2 Refer to Fig. 8.35.
STR 13
M OD W1 OW3 MOD
oOuUT N11
QuUT N12
ouT N13
STR N12
SVN W10 W13 1 SVN
ouUT N14
3TH N14
MRS W20 Wed 1
ouUT N16 MRS
NOP
QuUT N16
STH N16
MV L W30 W34 1
OuUT N17 MV L
NOP
ouT N18
STR | 4
ESP W50 W52 1 ESP

When the power supply of the PROGIC-8 is started up and the PLC unit RUN indicator lights, each item of setting data
is stored in each motion command holding register WXXXX by the SUB command.

Then after checking that the MC units and SERVOPACK have been started up, turn ON external input relay 10002.

When each motion command is automatically activated and MVL input 1 is turned ON, the program operation is executed.
Additionally, by turning ON external input relay 10004, ESP is activated for emergency stop.

For details, see the ladder circuit of this sequence program shown on the next page.

(SUB command is omifted.}

When 10002 (MOD input 2) is turned ON, the automatic program operation mode is selected and coil NO0O012 is turned ON.

When coil N0Q12 is turned ON, all servo axes 1 to 4 are turned ON.

Then coil NOO12 (output 1) is turned ON.

When coil NOO14 is turned ON, the MRS command is activated and the motion program of MC unit 1 is changed to program
No.l. Then coil NOO16 (output 3) is turned ON for one scan.

When coil N0O16 is turned ON, the MVL command is activated and the SERVOMOTOR connected to MC unit 1 performs
program operation according 10 the motion program of program No. 1 and block No. 1 (set in advance).

At completion of program operation, coil NOO18 (MVL output 3) is turned ON for one scan.
In this way, by turning ON external input relay 10002 at NO contact, the MVL is activated and program operation is executed.

Note: If the same register is used in some motion commands, they may malfunction.
Register WXXXX which has been used once in a certain motion command must not be used in
other motion commands.
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8.2 DESCRIPTION OF MOTION COMMANDS

)

(SUB command is omitted.)

Contents of WXXXX (Set by SUB Command)

— — wooo1 ——— )

10001 NOO11
—{ F— W0008 ———— ) wooo! 1
10002 NCQ12 W0o002
— MP—— ) w003
10003 NOO13

— F— wooi0 ——+ )

NOQ12 NCOT4 wooto 1
WO0013 W0011 15
W0012
SN | w0013
| | woo20 ———— )

NCO14 NOO15 W0020 1
Woo24 - W02 1 1
W0022 1

’V'1R5 — b Woee3

NOO 16 Wo024

— t— w0030 ——<N001> W0030 1
7 WO031 5
NOO16
W0034 F W0032 15
W0033
M1VL — ) W0034
NOO18
W0042
— |— woos0
10004
W0052
W0050 1
ESP WO05 1
W0052

Fig. 8.35 Ladder Circuit
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8. MOTION COMMANDS

[ Motion Program ]

COY" MC  TEST"

NOC1 MVS X 1000. Y 1000. Z1000. ;
NOD2 MVS X0 YO 20 ;

NOO3 MVS X 1000. Y 1000.

NOO4 MVS X0 YO

NOOS MV S Y 1000,  Z10C0. ;

NOOB MVS YO Z0O ;

NOO7 MV S X 1000. Z 1000;

NOOB8 MVS X0 Z0

NOO9 END ;

By executing the abcve program by this sequence program, interpolation operation shown
in Fig. 8.36 is performed batween axes X, Y and Z of the SERVOMOTOR connected to MC unit 1.

Y - AXIS

1000.

— X - AXIS

100C.

Z - AXIS
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(2) MVA/MVB

In order to activate motion commands MVA/MVB, conditions Dand @are needed in the sequence program.
Conditions D and @ must satisfied in order to activate the MVA/MVB and operate the SERVOMOTORS
according to the parameters set to the MC unit.

@ Select the program aperation mode (turn ON input 2) by MOD.
@ Activate the SVN,

(3) JOG - ZRN
In order to activate motion commands J OG/ZRN, conditions D ans @ are needed in the sequence program.
Conditions D and @ must be satisfied in order to activate the JOG/ZRN and operate the SERVOMOTORS.

@ Select the manual mode (turn ON input 1) by MOD.
@ Activate the SVN.

[ Example ]
In this example, JOG operation at the second and third axes of MC unit 1 is shown. In this case, it is assumed that
the parameters at the second and third axes have been set.*

{ Mnemaonic Program )

STN NI
OUT N2
STH N2 _
SUB 1 0 W1 Set MOD unit No.
STH N2
SUB 1 0 W10 Set SVN unit No. *
STH N2 _

SUB 68 0 W11 Set SVN axis No.
STH N2
SUB 1 0 w20 Set JOG unit No.
STH N2
SUB 2 0 w21 Set JOG axis No.
STH N2
SUB 15 0 wee Set JOG speed No.
STH N2
SUB 1 0 w30 Set JOG unit No.
STH N2 .
SUB 4 0 W3] Set JOG axis No.
STH N2
SUB 15 0 w3a» Set JOG speed No.
STR I
STR 12 Refer to Fig. 8. 37.

STR I3
MGCD W1 W3 MQOD :
OUT N1

CUT N12 *
OUT N13

{Coni'd on next page)

*. For the parameter setting, refer to SIE-CR88-1.2
“PROGIC-8 PROGRAMMING MANUAL for MC unit” ..

Set the setting data to be
used for motion commands.
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(Cont'd)
STR N1MU
SYN W10 W13 11 SVN
STR 14
JOG W20 W24 1| JOG
STR 1Ib
JOG W30 W34 1| JOG

[ Ladder Circuit ]
(SUB command is omitted.)
wooor F———%L )
10001 NOC 11
. WO0C03 M—IVCOOW)Z w0001 1 JUNIT NO.
02 MOD ) W0002 SYSTEM USE
1000}? ,L _—__(NOOB WO003 MONITOR DATA

I

— |— WO0001

NOO11 W0010 ] UNIT NO.
WOO13 W00 11 AXIS NO.
SUN W00 12 SYSTEM USE
1 W00413 MONITOR DATA
—{ 1 woo2o
10004 1 \vooza w0020 1] UNIT NO.
W0021 2 AXIS NO.
JOG W0022' 1B SPEED NO.
1 WO0023 SYSTEM USE
] Wo024 MONITOR DATA
— WO0030
10005
000 W0034 WO030[___ 1 | UNITNO.
WO0O03 4 AXIS NO.
JOG Wo0032___15 SPEED NO.
1 W0Q033 SYSTEM USE
W0034 MONITOR DATA

Fig. 8.36 Ladder Circuit

When the power supply of the PROGIC-8 is started up and the PLC unit RUN indicator lights,

each item of setting data is stored in each motion command holding register WXXXX by the SUB command.

Then when external input relay 10001 or MOD input 1 is turned ON after checking that MC unit | and the

SERVOPACK have been started up, the manual mode is selected and coil NOO11 is turned ON.

By turning ON coil N0O11 (SVN input 1), SVN is activated and the servo of the second and third axes set with

the axis Nos. is turned ON.

After that, turn ON or OFF external input relay 110004, which is an execution command for the second axis JOG operation,
and external input relay 10005, which is an execution command for the third axis JOG operation, to perform JOG operation
at the second or third axis freely.
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