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Please read the safety information described in the data sheet and this manual carefully prior to using the
product

Caution items described here are only for G3F-POPA, G4F-POPA, G4F-POPB and G6FPOPA.

Please refer to GLOFA CPU module or MASTER-K CPU module-related user manual respectively according
to CPU module used for the details on safety information for PLC system.

Cautions are intended to remind you of precautions in the warning triangle as displayed below as based on
the Danger level

IZ> Death, fatal wound or considerable property loss could happen if

appropriate precautions are not taken.

|:> Serious or slight injury or property loss could happen by dangerous

situations if appropriate treatment is not taken

A Caution may describe serious results according to situations.
Be sure to observe the 2 displays where important information is specified.

Keep the user manual nearby for prompt reference as necessary.

Designing Caution

/ Al Caution \

» Don’tlet input/output signal line connected with the driver and sensor be
wired close to high-voltage or power cable but min. 1000mm away
if possible, in order to prevent abnormal operation caused by noise.




Installing Cautio Wiring Caution

(2o ) [ A o

-Use PLC in conditions as described -Connection distance between

in the general specification. position- decision module and driver

-If not, electric shock, fire, abnormal shall be as short as possible (1 —3 m)
operation or damage on product may -Length of the connection cable

oceur. shall be as short as possible
-Besure to fix the module after inserting -Use safe power source(DC 5V, DC24V)
the mounting protrusion into the module -If any noise is expected, let input/output
mounting hole signal line wired in twist pair and shield

-Abnormal operation, error or dropping cable

may happen if the module is not

equipped correctly.

Caution for preparation, repai

/ A Warning \ / A Caution

Don”t touch the terminal when powered, -Don”t remove PCB from the module
abnormal operation may happen. case nor remodel the module.

-Prior to cleaning or tightening the error, abnormal operation, damage on
the terminal screws, let it powered off. product may happen.

If not, error or abnormal operation Assembly/disassembly of the module
may happen. shall be after powered off

-If not, error or abnormal operation

may happen.

Caution for waste

A Caution

» Productwaste shall be processed as industrial waste .
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Chapter 1 Introduction

Chapter 1 Introduction

This user manual describes the specification of the positioning module displayed below, installation, how to use each

posttioning function, programming and wiring with outer devices.

Number of Model Related SW package
control axes
L-axis G4F-POPA Pospackexe
G3F POPA X
POSPACK EXE
2.axeS CFPOPB { mic42.dl msvert.l
G POPA mevert20.dll - og70as.dll
CPU positioning modlule Driver R
Forward
™ > Ml Puse O
> > M
phases AP
Program < Set data > ™
Read/ Reverse
Write
GORPTUA
et il
SIW package
(Pospack)
Fig. 1.1 Position contral for stepping motor
CPU Posiioning module Driver SERVO SERVO motr
Forward
> FRO
> > Desiaon DIA Speed
> M
AP
Pogan | | Setda p| couter Converter
Read Reverse 7y
Write
Interface
* PG
Feed back pulse
UL
Py =
A
GOFPTUA
SlPackage  Phheon —
Pse P
dtiein Time

Fig.1.2 Posttion control for subo motor
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Chapter 1 Introduction

11 Features
Thefedtures of thepositi on-decision module are asfollows.
1) Positioning module can be used for GLOFA GM seriesand MASTERK series.
(1) Positioning module for GM3 seriesand K 1000S series G3FPOPA (2-axes)
(2) Positioning module for GM4 & K300S series: G4RPOPA (1-axis), GARPOPB(2-axes)
(3) Positioning module for GM6 & K200S series: GB~POPA (2-axes)

2) Vaious control functionsof positioning

(1) Max.300 position-decision sefting data are all owed including position-decision address and operation method per axis.

(2) Linear control by position-decision control of each axis, separate position-decision by 1 position-decision data and
continuous position -decision by severd dataisavailable.

(3) Linear stepped control by position-decision control of 2-axes, separate position-decision by 1 p osition-decision data and
continuous position decision by severd dataisavailable.

(4) Variousreturning control functionsto starting point.

A) Return to origin point can be performed by selection of one of those below ;

origin point detection after near zero point Off

origin point detection after deceleration at near zero point On
origin point detection by origin point and upperflower limit
origin point detection by near zero point.

B) Position-decision control (floating point set setting) can be executed from random position to origin point of the

mechine
3) Thenumber of positioning modules used at onebaseisunlimited.
4) Convenient maintenance and repairs.

G6F-POPA is designed to save position-decision data, parameters and other data in the flash memory of positioning

module
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Chapter 1 Introduction

1.2 Features of postion-decison control function
Summary of positioning control function will be described.
1.2.1 Positioning control function
Summary of positioning by positioning datawill be described below.
1) Linear position-decision control
Available operation modes are single, repeated, auto and continuous operation.
(1) 1-axislinear positioning control
Positioning of assigned axisis controlled from start address (presently stopped position) to target position.
Contral by absolute method (Absolute Coor dinates)

A) Positioning is controlled from dtart addressto target position.

B) Shift directionis decided by start address and target address.

[Ex]

When operated with thetarget of positioning addressvalues of 5,000 & 15,000if start addressis 10,000,

5,000

— -

s B
b ]

Sart address

Pos't'[ning if terget is 5,000

Positiondecision if target is 15,000

| Control by incremental method (Relative Coor dinates) |

A) Positioning iscontrolled asmuch astarget at start address.
B) Shift direction isdecided by Signa(+/-) of difting amount.

- If thesigndl of shifting amountis + (or nosignal) incrementd direction

: position decided to forward direction(address)

-Ifthesignal of shifting amount is-decrement direction : position decided to reverse direction(address)
[ Ex.]When operated with the target of shifting amount of 5,000(+5,000) and-5,000if sart addressis 10,000.

Positipn-decision if taroet is5.000

5,000 f 10.000 15.000

S it -
[ T

Sart address

Positioning if target is 5,000(+5,000)
-Dira:tionif the 5gnd is minus I Direction if the Signdl is plus -
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Chapter 1 Introduction

(2) 2-axeslinear interpolation control

Linear interpolation control isperformed at start address(presently stopped position) using assigned 2-axes
Control by absolutemethod (Absolute Coor dinates)

A) Linesr interpolation control is performed from start addressto target adldresswaing 2-axes.
B) Travel directionisdecided by start point address and specified address of each axis.

[Ex]
When operated with the target of positioning address of axisl: 2,000 & axis2: 5,000 if start point address is axisl :
1,000 & axis2:: 2,000.
g
200(— === === mmm e e mm e e — e — e e g .
I
Sat point adress -\ -
(20001,000) : Specified address
\ I (5,000, 2,000)
e e l I
: Positioning l
|
I |
] 1
| | | | | > Axis2
0
2.000 5.000

Control by incremental method (Relative Coor dinates)

A) Positioning is controlled from start point address to the position, which includes travel direction and travel value
assgned asatarget per axis.
B) Travel direction of each axisisdecided by travel valuesign of each axis.
If thesign of shifting amount is+ (or no sign) incremental direction
: positioning decided to forward direction(address)
-Ifthesignal of shifting amount is-decrement direction : positioning decided to reverse direction(address)

[Ex]
When operated with the target of travel value of axisl :1,000 & axis2: 3,000 if start point address is axisl :1,000 &
axis2: 2,000.
Aﬁdsl
1 0t e bt L TR
Start point address \ T
Shift position when terget
(2000.1,000) \ travel valueis axisl: 1,000 &
100C—f=======-==-=-= H e axis 2: 3,000
: positioning
i
| | | | - Axis2
n
2.00C 5.00(
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Chapter 1 Introduction

2) Speed control

positioning control is performed at the specified speed until deceleration stop command (POSz STP, POSz TMP) is
input after positioning start (POSz AST) is executed.
Avalable operation mode s congtant operation.

Speed

Dwell time

» Time

positioning start
(Posz_AST) !

on

Busy
(P0SZ SRD, STH)

Decderation stap
Command (o s

__ﬁ_________ S

3) Speed/position switching control
If speed/position switching signal isinput via positioning module outside starting from speed control by positioning start
(POSz_AST) and then changed into position control, the position isdecided asmuch astravel value st asatarget.
Available operation mode is positioning constant operation.

Speed

Speed control | Pnsitinn enntrol

Taroet travel vaue

[}
1
[}
I
I Dwell time
[}
: » Time
i : :
| \ \
1 ]
Positioning start : \
(P0S2.AST) : ' !
on ! !
]
Busy : ‘Y_
(POSZSRD,STHR) : ' ]
| ! i
: f ! :
1 \ )
T ]

Externa speed/position
switching signal
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Chapter 1 Introduction

1.2.2 Introduction of the operation mode

Positioning module can be set by positioning data user-defined in combination with control method (position control,

speed control, gpeed/position switching control), positioning address, operation method, etc.

Max.300 positioning setting data are all owed at step No. 0— 299 per axis..
L Sp | Coordinat . Operation | Invalid | Operation el Dwell
Postioning data N | e ORTE | hod | Aelid | mode Addess | Mooke | Ty )
Single
Repeeted
, 0 Atsolutd Allowsbld Continuo | Invdid Auto -16,744,447 0 0 0
Seiting rangeftype Relive Adfitited u / Continuous
299 Complee | Vaid Congant 16744447 | 255 121 999
Congtant(Pos
tion)

Positioning operation by 1 positioning data and positioning operation by several positioning data at single positioning
dtart(POSz_AST :rising edge- ) are respectively decided according to userset operation mode to the positioning data.
1) Single operation mode (positioning complete)
(1) Positioning is complete upon positioning executed to the target position by positioning start(POS z_AST :rising edge
-) and the dwell time elapsed.
Positioning complete in this operation mode can be used for the operation mode of the last positioning data in auto-
operation mode and continuous operation mode.
Operation directionisdecided according to position addressvalue.
Operation pattern is of trapezoid with acceleration, constant, and deceleration stages according to set spee d and position data,
however the following operation pattern may be produced in compliance with set value.
a) _Norma operation pattern

(2

—
E

Speed Accelerated Constant _Decelerated

| Dwell time
<

Time

A\

Positioning start
(PO AST)

1

Busy
PozsoSy g

Inacceleratior
(PO_SR0,STIR)

In congtant
(P0Z_SR0,STIR)

Qn

In deceleratior
(052 S0, STL)

In dwell
(Poz_SRD, 10)

On

Position passinc

_Position. pagsing time
signdl (rog s

l

on
Positioning

compl etepog SR,

h)  Abnormd operation pdtern
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If operation speed is set larger than position travel value If operation speed is set the same as bias speed
Speed
g Dvell time Bias speed _ Dwel time
h fime <
> >
Positioning start ? —I Positioning start F —I
(Posz_AST) (Pogz AST)
A
Busy e Busy

(P0SZ SRD, STH}) (P0SZ SRD, STH)
Inaccderation Inacceleration
(POSZ R0, STIR) (PoSz R0, STIE)
In constant In congtant
(POSZSRD,STIR) (P0SZ R0, STIY)

In deceleration: In deceleration
(PO SRO.STIY) (PO SRO,STLY)
Indwell Indwell

(poSZ SRD.10) (Posz SR0,14)
Position passing Position passing
signal (oszsr0 signd (o0

Positioning Positioning

completepog s, completepos SR,

2) Repeated operation mock (positioning complete)

(1) Positioning is complete upon positioning executed to the target position by start command(POSz_AST :rising edge
-) andthe dwell time elapsed.
The pattern of repeated operation mode is the same as separate operation, however the ne xt operation is decided by
operation step No. which is set at assignment command of operation step No. (POS z SMC :rising edge -) previously
executed after positioning is complete. Thus, if assignment command of operation step No. (POSz_SMC) is not
previously executed,
stepNo.“0” isassigned and then operated a the next sart command(POS AST).
Accordingly itisvery useful inthe system where several operation stepsare repeated.
(3) Operation direction isdecided according to position addressvalue.

(2

(4) Operation pattern
Start op. step No..0
Op.: single Op.:repeated Op. :single Op.:repeated
Op. step No.:0 Op. sep No.:1 Op. gep No.:0 Op. step No.:1 )
f T 1 f Y f —-Time
] ] 1
DP—| 1 QF—| QP—| 1 ‘QP—| l
Positioning | LN : LN )
start : : : : : : :
On | L_Oon | On | _Oon ]
Busy ) u\ lﬁ l_
(PNS7 con cTem ! ! ! | | | 1
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3) Auto-operation mode (positioning complete)

(1) Positioning iscomplete upon positioning executed to the target position
by positioning start(POSz AST :rising edge- ) and the dwell time el apsed.

(2) Operation step (present operationstep No. + 1) position is decided for operation in this mode without additiona
positioning sart(POz_AST).

(3) Accordingly, operation mode of the last operation step shall be set to single operation mode or repeated operation
mode

(4) Severd operation Sepsof autc-operation mode can be successvely executed.

(5) Operation direction isdecided according to position addressval ue.
(6) Operationpattern
ee
Sart op. step No..0
Op. : auto Op. : auto Op. :single Op.:single
Op. step No.:0 Op. stepNo.: 1 Op. step No.: 2 Op. stepNo.: 3 Time
T T »
1 |
lon on !
| \ I
Positioning start \ :
(PoszAsT) \ \
Oon on !
. [+ L
0052 SR, 5TER)

4) Continuous operation mode (positioning complete)

(1) Positioning is complete upon positioning executed to the target position without stopping operation step set to
continuous operation mode by startoommand (POSz_AST :rising edge- ) and the dwell time elapsed.

(2) Accordingly, operation mode of the last operation step shall be set to separate operation mode

or repeated operation mode.

(3) Continuous operation command(POSz NM:rising edge- ) isavailableif next step position and speed are desired
beforethe presently engaged operation step reechesthetarget position.
However, continuous operation command(PC5z_NM) can be executed only a constant speed.

(4) Only the same direction isavailable for continuous operation mode, and operation directionis decided according to
position addressvalue.

(5) Operationpattern

Continuous
op.com(POgZ
M)

Operation single
On. genNo.: 1

On.:continuous X
Op. step No. : 0 Time

1 [ gl
1 [}
1
T. i
Positioning  start ! 1
(POSZ AST ! !
Iﬂn ]

Busy J l—

(Posz KD, STER)
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5) Constant operation mode (positioning incomplete)
(1) Inconstant operation mode, the aperation at Speed set without target positionis continued by speed control operation.
(2) Since constant operation is not the positioning operation, it displays “ 0’ for present position and is switched over to
undecided starting point state even if the starting point hasbeen previoudy decided.
G3F-POPA, GAF-POPB, G6F~POPA : Dwell timeisavailablebut positioning completesignal isnot.
GAF-POPA : Dwell time& positioning completesignal are unavailable.
(3) Accordingly, if the next operation step is at decided starting point state, returning to starting point shall be executed or
operation after fixed starting point setting shall be executed.
(4) If confronted by deceleration stop command(POSz_STP:rising edge - ) in constant operation, the correspondent step
operation isregarded as complete leading tothe next operation step of position dataat retart.
(5) If confronted by deceleration stop command(POSz_STP) in acceleration stage, constant stage, deceleration stage of
the constant operation, it stopsasdecel erated.
(6) Operationdirectionisdecided according to the prior position address.
(However, GBRPOPA is decided according to position addresssign)
(6) Operation pattern

\\

; )
|
Op. : condant 1
Op.stepNo.: 0 : Dwell time
v + < >
Positioning;\af

(Pogz_AST)

\ =

Busy
0SZ SR, TEg)

Qn

Iy

l
|

1

|

|

|

+

l

|

Qn 1
1

|

|

|

I

|

n

|

Decdl. stop
COM(rog ST
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6) Postioning constant operation mode (positioning complete)

(1) If an outer input signal of speed position control-switching signal is input in speed control operation
positioning constant operation is changed into position control operation to regard the signal-detected
position address value as “0'and execute positioning upto target position (position address value) set to
position data to finish positioning upon the dwell time elapsed.

In G6F-POPA positioning module, if stopped during operation as decelerated by deceleration stop
command(POSz_STP:rising edge - ), the correspondent step operation is regarded as incomplete leading to
the same step number operation as position data at restart.

The outer input signal of speed/position control-switching signal is valid only in positioning constant
operation mode.

(2) Positioning constant operation is available for positioning ope ration starting from the position of sensor input
point via marker sensor input at packer or for its equivalent.

(3) Deceleration stop command(POSz_STP) is available at acceleration stage of positioning constant operation,
however speed/position control-switcting signal input is available only at constant stage.

Error occurs if speed position control-switching signal is input during acceleration.

(4) If the position address is set smaller than positioning amount by deceleration inclination in position-decision
constant operation, positioning module re-calculates the deceleration inclination for operation.

Accordingly, stop can be followed as decelerated abruptly rather than deceleration inclination set by
parameters.

(5) Operationpattern

Spee
A\ .
:
Op.:pos-deci congtant :
/ Op.stepNo.: 0 \ Time
W\ T Lol
]
Speed | Pos !
Oon : :
A ! I
Positioning start ) !
(Posz_AST) : :
on N !
Busy 1 :
(POSZ KD, STEY) E EE—
1
Speed/position '
Control switching signal
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1.2.3Introduction of acceleration/deceler ation processing

Applied to start point & stop point of positioning operation, starting point returning high -speed operation and jog high -
speed operation, and also to continuous operation command(POSz NM:rising edge -), speed change
command(POSz_VCGirising edge- ) and speed override command(POS_OR:rising edge- ) in positioning operetion.

However, error may occur if deceleration stop command(POSz_STP) is used during acceleration/deceleration staged
operation at continuous operation command(POSz_NM), speed change command(POSz VCG) and speed
override(POSz_OR) in positioning operation.

Acceleration/decelerationtime shdll be set in unit of axisat parametersof SW package.

Settingrangeis0  999(Unit: 10 ) per axis.

1) Accderationtime: Timereguired to reach speed limit set a parameter from speed” 0" (stop tate).
It meansthe time required to reach speed limit from bias speed if bias used.
(Bias gpeed and speed limits can be st a parameters)
2) Decdlerationtime: Timerequired to reach speed” 0" (stop state) from speed limit set & parameter
It means the time reguired to reach bias speed from speed limit if bias used.

Speed (‘ Speed limit
7 S ——
/! AN
I | \
] ]
I 1 1
/ o\
/ : : f'(‘ Setting speed
/ | |y _\
T T
! | | 1
: 1 1 1
\ | | | Actual decel. ime
' | | i
! Ly ) \
) : Actual accel. ime : : Time
T | | | -
ey | ! PREN
1 ) 1
| |
: Accel. time ) 1 Decel. time :
1€ > I g

Tams

Speed limit : Max. speed when position is decided as set within the Speed limits in parameter items of SW package.
Setting speed : Speed datavalue actually operated by position data

Actual acceleration time : Tine required to reach speed vl ue set to speed datafrom speed” 0" (stop State).

Actual deceleration time : Time required to reach speed “ 0" (stop state) from speed vl ue st to speed data.
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1.24 Introduction of starting

If stopped by stop causes in position controlling (PO _SRD, ST6[3]), positioning can be executed at stopped position
addressvalue by reqart.

Start type is of 1)positioning start, 2)interpolation positioning start, 3) positioning start to return to origin point, 4)jog
command & 5)inching commeand.
If start executed, surely check that operation signal (POSz _SRD, ST6[3)) isat“ Off " state.
1) Positioning start (PO _AST)
; A command to Sart operation by parameters, position dataand speed data set per axisof paitioning module.
2)  Interpolation positioning sart(PFOSz _INT)

(1) A command only available for 2-axes positioning module to perform operation in a straight shift channel as allowed
by 2-axes.

(2) Take preautions for interpolation positioning start at which 2-axes are smultaneously operated.
a) Operaionrelated subdatais operated asbased on X-axis.

; position data(step, coordinates, override, operation method, invalid/valid, operation mode, position address, M

code, speed No., dwell time)
; M code mode among parameter items
b) Classified into major axis and minor axis according to positioning address amount of X-axis & Y-axis at

interpolation positioning start.

; Speed dataof minor axisis caculated asfollows.
Maoraxisspeed X Minor axislength

Minor axis speed =
Mgjor axis length
Tams

major axis: Xaxis or Y-axis of whichever positioning address amount is larger in applicable operation step No.
minor axis : Xaxis or Y-axis of whichever positioning address amount is smaller in applicable operation step No.

; Speed, acceleration time, deceleration time and bias speed of minor axiswill berecaculated at thistime.

¢) Operating items based on setting value per axisare
;Backlash compensation, S/W upper limit, S/W lower limit, position passing time and zone setting area of
parange items
(3) Available operation mode is sepaate operation, repeated operation and autoaperation only.
3)  Positioning start to return to starting point POSz_ORG)

An operation command to find origin point of the machine according to origin point return processing method by direction,

correction, speed(high/low), address and dwell time set at origin point return -parameters of each axis. And if complete signal of
refum to origin paint is On, origin point returr-operation of the machine is complete.

4) Jog command(POSz_JOG)
As a test operation function it is necessary to check system operation, wiring and position address.
Jog operation is avallable at high speed and low speed.
(1) Jog high-speed operation : acceleration/deceleration pattern available.
(2) Jog low-speed operation : acceleration/decelerafion pattem unavailable.
5)  Inching commandPOSz _INC)

One of manual operation methods used to process minute operation as determinate operation.

Jog command operation is hard to move to exact position because operation starts and stops according to the com mand, but via

the inching command with travel value easily set as desired the target is easy to reach.

Thus, after rapid move near to work position by jog command, perform operation by inching command for minute move to the exact
work position to reach.
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1.25Introduction of thereturn to origin point

Origin point return isexecuted to check origin point of the machinewhen powered.

Various methods for origin point return are available according to the structure and stop accuracy of the machine, while
goproximate origin point (adjacent DOG) method is used for LG positioning module.

If origin point position is decided to origin point return, detection signal of origin point is not used during positioning
operation.

1) Neer zero point(adjacent DOG) methods
4 near zero point(adjacent DOG) methods for origin point return-processing are asfollows.
(1) origin point detection after near zero point Off
(2) origin point detection after deceleration at near zero point On
(3) origin point detection by origin point and upper/lower limit
(4) origin point detection by near zero point

2) Parameter itemsof SW packagewhichinfluenceorigin point returmn areasfollows.
(1) originpoint return-direction

origin point compensation

originpoint return-speed( high/low )

originpoint address

dwell timefor origin point return
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Chapter 2 Specification

| 2.1 General specification

General specification of GLOFA GM series and MASTER-K series is described in Table 2.1.

. . Related
No. ltem Specification e -
specification
1 Operating 0 ~ 55C
temperature
2 Storage _25 ~ 470 °C
temperature
3 Ope(aﬁlng 5 ~ O95%RH, No condensation
humidity
4 Stofage 5 ~ 95%RH, No condensation
humidity
If vibrated intermittently Sweep count
Frequency Acceleration Amp!ltudg of The number
vibration
o 10 £ f < 5Hz - 0.075mm
5 Viration 57 £ F £ 150 9.8m/s%{1G} -
If vibrated continuously 10 times each 1EC61131-2
E Accelerati Amplitude of direction of X,
requency cceleration vibration Y,z
10 £ f < 5Hz - 0.035mm
5 £ f £ 150 4.9m/s°{0.5G} -
- Max. shock acceleration : 147 m/s?{15G}
6 Shocks - Duration time : 1llms 1EC61131-2
- pulse wave : half sine wave pulse (3 times each direction of X, VY, 2)
Square wave Based on LG
impulse noise + 1,500 v test spec.
Electrostatic ) 1EC61131-2
voltage : 4kV (contact discharge
discharge g ( ge) IEC1000-4-2
Radiated
electromagnetic IEC61131-2,
Noise oneg 27 ~ 500 MHz, 10 V/m IEC1000-4-3
7 - . field
immunity
- ) Di%;tal Digital input/output
ower | input/output
Fast Class dul P P (less than 24V) IEC61131-2
Transient modufe (24V or Analog input/output | |eec1000-4-4
/ burst noise above) comm. interface
Voltage 2kV 1kv 0.25kv
8 Operating No corrosion gas or dust allowed
atnospher
g | Altitude 2,000m or below
fruse
10 Pollution 2 or below
degree
11 Cooling Natural air-cooled
method
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1) IEC(International Electro technical Commission )

:An international nongovernmental organization which promotes internationally cooperated
standardization 1in electric/electronic fields, publishes international standards and
manages applicable estimation system related with.

2) Pollution degree

: An index indicating pollution level of the application environment which decides
insulation performance of the device. Pollution degree 2 means that only non-
conductive contamination occurs. However temporary conduction may occur according to
condensation.
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| 2.2 Performance specification

Performance specification of positioning module is described in Table 2.2.

Specification

ltem
G3F-POPA GFPOPB |  G6F-POPA G4~-POPA
Number of control axes 2-axes l-axis
Input/output occupied points 64 32
Interpolation function 2-axes linear interpolation(simultaneously2-axes, separately2-axes) No
Control method PTP(Point to Point) linear interpolation, speed control, speed position switching control *1 PTP, speed control
Control Unit Pulse

Positioning data

300 data per axis ( operation step No. : 0 299)

Peripheral SIW package

available

device Teaching module

available Available | unavailable | available

Positioning method

Absolute method/relative(incrementa) method

Position address range

setting range : 16,744,447 16,744,447

Speed

Max. 200Kpps speed setting range: 10 200,000
speed setting data: 0 127

Acceleration/deceleration

Operation pattern : trapezoid method ~acceleration time : 10 9,990

posioring processing deceleration time : 10 9,990
Backlash compensation 0~999 Pulse
Bias speed 10 200,000
S/W upper limit setting range : 0 16,744,447
SIW upper/lower limit
SIW lower limit setting range : -16,744,447 0
Zone setting setting number: 3 setting range :-16,744,447 16,744,447
Position passing ime Setting time : 0 9,990
Single operation, repeated operation, auto-operation, continuous operation
Operation mode Constant operation,
Positioning constant operation
Compensaton setting range : -999 ~ 999 Pulse
Speed High speed setting range: 10 200,000
Low speed setting range: 10 100,000
Return Address setting range : 16,744,447 16,744,447
to Dwell tme setting time : 0 9,990
origin Methods by near zero point sgnal and origin point signal
point 1 1) originpiteecin e e 0 e OF
Method 2) origin PO dsietin e deockreion at approdnete g pit On
2 g I poeroner i -
3 i port eecion bynea oot -
JOG Yes
Ma”u_al Manual pulse generator(MPG) Yes | No | No
operatio
n Inching setting range : 1 99
Speed/position teaching ROM teaching | ROM/RAM teaching I ROM teaching
Floating point set available
Present position preset available
M code mode

With, After, None

Others Continuous operation(Next move)

available

Speed override

Setting range : 10 150%

Position return prior to manual

available
operation

Setting operation step No. available

Connection connector 254in per axis 34-pin 37-pin 16-pin
Isolation method Photo-coupler isolation between input terminal and PLC power (Isolation unavailable between channels)
Current consumption 390 350 280 280
Weight 5379 296 g 137¢g 296 g
*1: G6F-POPA available only
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2.3 Input/output interface specification with external device

Input/output interface with the External device is described.

2.3.1  Input specification
Rated input
! Used voltage Input .
Signal voltigzﬁlcurr range Onvoltage Off voltage resistance Response time
Near zero port DC24VI10 DC204 264/ DC 16V or above DC 4V or below Approx. 22 18 or below
Extemal upper mit DC24VI10 DC204 264/ DC 16V or above DC 4V or below Approx. 2.2 18 o below
Extemal lower mit DC24VI10 DC204 264/ DC 16V or above DC 4V or below Approx. 2.2 18 or below
Emergency stop DC24VI10 DC204 264/ DC 16V or above DC 4V or below Approx. 2.2 18 or below
DC24VI10 DC204 264/ DC 16V or above DC4V or below Approx. 2.2 On0l  or below
G3F-POPA/GAF-POAIGAF-POPB G6F-POPA
| 1 1 1
Orgh port 10 ol N N\ ) or 3 % [l —p!\ = W
RVt /1 TN
) [} |
\ |H I ! o
DC5V DC425 55 DC 4V orabo DC 1V or bel  A30Q
orabove or below Approx, 18 o bebw
DC1v DC108 B2V DC 8V orabove DC 2V or below Approx. 430Q
1) Puise width —
st
Manual puise generaior 1.5 orl5 or Dy
DPrase diference Posit_ion address valug increased if phase Ainput
pulse is ahead of phase B input pulse.
|
|
—:Jl_l—l_l— Position address value decreased if phase B input
A or pulse is ahead of phase A input pulse.
Positioning DC2AV DC204 264V OC 16V orcve DC 4V orbew Appro. 22 18 o beow
constant operation
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2.3.2 Qutput specification

i Rated Icad Operating load voltage Max. voltage descent when
Signal Max. load current
voltage range powered On
D5V DC4T5 528V 10 DC 03V or below
eV DC204 2564V 0 DC 03V or below
Forward direcion Reverse diecton
Class
Foward rotation Reverse rotation Foward rotation Reverserotation
FP(CW)
A | |_| |_| |_|
Type
Puise outpt
(v ccion pie RP(CCW) | | | |
reverse directon pulse)
FP(pulse)
o YUy (vuujguy
Type
RP(sign) [—
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| 2.4 External interface connector

2.4.1 Connector s pin arrangement
Number, signal name, signal contents, signal's input/output direction, shape of the

connector pins are described.

Pin No. nput/output direction
G3F- | GA4F- | G6F- | G4F- Signal Positioning | Outerdevice
POPA POPB | POPA POPA Module
2 26 1 2 | xFP X-axis forward direction pulse output B
11 4 2 3 | XRP X-axis reverse direction pulse output —_—
2 25 3 - | YFP Y-axis forward direction pulse output —_
11 3 4 - | YRP Y-axis reverse direction pulse output B
24 18 5 9 | x.zoc X-axis origin point input(DC24V) «—
25 28 6 4 | X X-axis origin point input(DC5V) «——
15 6 7 8 | XzCcom X-axis origin point input Ground «— >
24 17 8 - | y.zoc Y-axis origin pointinput(DC24V) —
25 27 9 - |z Y-axis origin point input(DC5V) «——
15 5 10 - | y.zcom Y-axis origin point input Ground —>
22 22 11 12 X_ORG X-axis near zero point switch input (A contact) «—
18 21 12 13 | XOov- X-axis external lower limit switch input (B contact) «—
3 22 13 14 | X Ov+ X-axis external upper limit switch input (B contact) «——
- - 14 - | X\VIP X-axis speed position switching input (A contact) —
22 31 15 - | Y_.ORG Y-axis near zero point switch input (A contact) 1
18 20 16 - | YOV Y-axis external lower limit switch input(B contact) —
3 9 17 - Y_OV+ Y-axis external upper limit switch input(B contact) «—
- - 18 - Y_VTP Y-axis speed position switching input (A contact) —
19 32 19 15 | 86 E. stop switch input_ X/Y-axes common (B contact) —
1 2 20 7 | X_24v X-axis pulse output, external power inputterminal(D24V) «——
17 24 21 11 | X5V X-axis pulse output, external power input terminal(DC5V) -l
10 ! 2 1 X_GND X-axis pulse output ground —
23 23
1 2 24 - | Y. 24v Y-axis pulse output, external power input terminal(DC24V) —
17 24 25 - Y_5V Y-axis pulse output, external power input terminal(DC5V) —
10 L 26 - Y_GND Y-axis pulse output ground
23 27 1
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1 2 Input contact common
33 VG
‘_
2L | a5 | g4 | 16 | NPUTCOM 1 sTOP X OV- X OV+, X ORG, X STOP
35 Y_STOP,Y_OV-,Y_OV+ Y _ORG,Y_STOP
4 13 Input contact Vcc Common
- 10 PO_COM (If DC24V used for outer input power, let it connected to D —
5 14 DC24V, if DC5V used, let it connected to DC5V)
9 30 - - MPG_A Manual pulse generator phase A input D
16 8 - - MPG_AGND Manual pulse generator phase A Common Ground l
8 29 - - MPG_B Manual pulse generator phase B input «—
7 7 - - MPG_BGND Manual pulse generator phase B Common Ground ¢
6 - - 6 | FG Frame Ground «—
28
12 12
13 15 29
14 16 %0 5 Unused
nusel
20 19 3
23 34 %
37
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2.4.

2 Internal circuit

Internal circuit for connecting interface with the external device of the positioning

module is described

Pin No.
Class Internal circuit G3F- G- GOF- | Ot Signal
POPA POPB  POPA | POPA
x 1 2 20 7 X_24V X-axis pulse output, external supplied p ower (DC 24V)
o 17 24 21 1 X5V X-axis pulse output, external supplied power (DC 5V)
3
["ﬁl@—? 2 26 1 2 X_FP X-axis forward direction pulse output
@— 11 4 2 3 X_RP X-axis reverse direction pulse output
>
— 1 22 .
Pulse 10 23 23 1 X_GND  X-axis pulse output ground
output
terminal £ 1 2 24 Y_24V  Y-axis pulse output, external supplied power (DC 24V)
| S— 17 24 25 Y_5V Y-axis pulse output, external supplied power (DC 5V)
>
‘*_‘T'E;]_? 2 25 3 Y_FP Y-axis forward direction pulse output
ﬁ— 1 3 4 Y_RP Y-axis reverse direction pulse output
1
10 ! % Y_GND  Y-axis pul tput Ground
23 27 - -axis pulse output Groun:
X-axis phase Z input_ Open Collector
24 18 5 9 X_Z0C (DC 24V)
X-axis phase Z input_Line Driver
25 28 6 4 IXzL (0C5v)
Starting 15 6 7 8 X ZCOM  X-axis phase Z input Ground
point input
Y-axis phase Z input_ Open Collector
24 17 8 Y_Z0C -
- (DC 24v)
) Y-axis phase Z input_Line Driver
25 27 9 Y ZL (0C5Y)
15 5 10 Y_ZCOM  Y-axis phase Z input Ground
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Pin No.
Class Internal circuit G3E- o ceE | o Signal
POPA POPB  POPA | POPA
- [ 18 21 12 13 [X_Ov- X-axis external lower limit signal input (B contact)
®EZIIN
= - 3 10 13 14 (X Ov+ X-axis external upperr limit signal input (B contact)
T
_ 22 22 1 12 [X_ORG |X-axis near zero point signal input (A contact)
X-axis ‘_'II
input signal = - 14 X_VTP X-axis speed position switching signal input (A contact)
SEEIN
32
11 33 INPUT :
21 33 34 16 “CoM Input signal common
35
ﬁ;— 18 20 16 Y_Ov- Y-axis outer bottom limit signal input(B contact)
m:— 3 9 17 Y_Ov+ Y-axis outer top limit signal input(B contact)
22 31 15 Y_ORG | Y-axis approximate starting point signal input (A contact)
Y-axis
input signal 18 Y VTP |Y-axis speed position switching signal input (A contact)
32
21 1 33 INPUT Inout sianal
33 34 “CoM nput signal common
35
» Emergency stop signal input
19 32 19 15 |BveTL _ XIY-axis common (B contact)
Emergency ¥
stop signal 32
11 33 INPUT .
21 33 34 16 oM Input signal common
35
— 3 30 MPG_A  Manual pulse generator phase A input
SEZI |
Manual pulse - -
8 8 MPG_
AGND Manual pulse generator phase A Common
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p 16 29 MPG_B Manual pulse generator phase B input
generator %
input K 7 7 MPG_
BGND Manual pulse generator phase B Common

Input contact Ground Common

External 4 13 INPUT BVG

power 5 14 _Com X_STOP, X_OW, X_OV+, X_ORG, X_STOP
Y_STOP, Y_O\+, Y_OV+, Y_ORG, Y_STOP

FG 6 - - 6 |FG Frame Ground

*1:If emergency stop signal is used in G3F-POPA, only independent X-axis(19) or Y-axis(19) shall be used.
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| 25 Designation and function of the parts

1) G3~-POPA 2) G4RPOPA 3)G4F-POPB 4)G6F-POPA
G4F-POPB
G3F-POPA G4F-POPA — __—_>{V-BUSV::::'
- - — XBUSY %0
| [T AL -
o e — ] —- e G — — G6F-POPA
" ——— - — .
e G—1 & g [——— - —_—
af m —F )
o —— P
,,: EMG
) o [ Fom
0g oo [Y
RS- :o < INPl;l_I ,: [
I o | ]
o, [[™ 1x
S o | for
o: o
M
. : : ;EO }v
_ o o] | [
‘{ s o) ﬁw}x
- ~ aay [0, (2
N AL 1
T RN 5v o: P
= = N o let [z 1
7 S = o IR >
i L:f'.'- R NS -/
Er_:t f."_; :\t
d.___E¥ i L)
[
]
3
503
=
No. Description

Ready signal

Ready signal of positioning module.

Busy signal

Tumed “On”if each axis is in busy (operation) state.

DIR signal

On : forward pulse output

Off : reverse pulse output

ERR signal

G3F-POPA, G4F-POPA, G4F~POPB: turned on if error occurs.
G6F-POPA : flickering if error occurs.

2) Flickering at intervals of 1.0 sec. : trivial error for pulse output.

1) Hickering at intervals of 0.5 sec. : serious error for pulse output prohibited.

RS-232C connector

for connection with SW package.

As for GBF POPA, connection available via communication port of CPU module
(However, CPU module shall be in STOP state at this time)

Externalr interface connector

for connection with drive device.
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2.6 Connector”s pin arrangement

Connector” s pin arrangement for connection with external device of positioning module is described

Connector’ s pin arrangement

Modd
External inter face connector RS-232C connector

Pin arrangement of X-axis & Y-axis. Connected with S/W package
ingtalled in computer

G3r OXCRCIOROCICAOICXO),
POPA ClCICNCICRCECN
OBVWOLRLO®G

. ojeJejejele TAAACICAYe
FOPA @ @ @ . OO

000G

v |||00000000000G
PoPe efelelelelelelelele]l
cJeJecle]e]eclefelelele

G6F- @@@@@@@@@@@@@@@@@@O
rorn (| O GYCHCECRCECNCECNCNCNGRCNCNONGNGRONE

Direct connection isunavailable between GBF-POPA positioning moduleand computer.

Use RS-232C port of GM6 CPU module or k200s cpu module for positioning module operation using S/W
package,

and perform operation with S/W package after operation mode of CP U module is let positioned at STOP
date.
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Chapter 3 Functions

3.1 Positioning control

Positioning control is classified into position control, speed control, peediposition switching control.

3.1.1 Position control
1) laxis position control
Positioning of assigned axis is controlled from start point address (presently stopped position) to

specified address (travel value.

(1) Control by absolute method (Absolute Coordinates)
A) Positioningiscontrolled from start point addressto specifiedaddress (at positioning data).
B) Positioning contral is executed as based on the address(origin point address) assigned & origin point refum.
B) Travel direction is decided according to start point address & specified address.
Start point address < specified address : position decided forward
Start point adaress > specified address : position decided reverse

[Ex]
If start point address is 1000and  specified address is 8000, forward travel value is 7000(8000:1000).

0 100 8000
| + | | | | | | >
| | | | | | |

. Travel value7000 ;I

Start point address Specified address

Seting in S package

" . Step Coordn . Operaton Invalid Operation Dvel
P Override Address M code No
osition data items \o - method hald ok Sl x10 )
' Absolut i ! !
Setting 0 n Enable Continuous Vald Singe &0 0 0 0
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Program

.

i = %ﬁl BRGE . BIETTAT
i i 1 mE;'- EACE BaZESTATS- am ar s L g}
1
" %ﬂﬁil REE PRI ITAT am o ﬂlil.'ﬁﬁ RIS ARR IR WIE
W EEW). A s PAPSRPTIEN & v a W
am anr s Lh HE i M i
T
[0 mi ey W
—— B HE
F._A?Il'ﬁ"lli ﬁ“lﬁ
Br BT STAY
anr o wm
(L} Mz
E4T_iHETT m-:Ju |r|-P:| :rm:.:m
ot (gt [ 11 T}
mgr,ﬂ.n Error infomation operation pﬂf““ il
i v Wae -
LGE - ERSENTAT
am ELOT ACTR-
FCTLA T

Remark

Control by absolute method (Absolute Coordinates)can be started at the stde that origin point has been decided.
If started at the state that origin point has not been decided, emor 76 accurs. Available operafion modes are single, repeated, and coninuous operafion.

Ml.iﬁ'l'ﬂ

(2) Control by incremental method (relative coordinates)
A)Posttioning is controlled at start point address as much as target travel value.
B) Travel direction is decided according to travel value sign.
Iftravel direction s + (or no sign) : position decided forward (address incremental direction)
Iftravel direction is - : posiion decided reverse (address decrement direction)

Start po'wt address
Reverse < I » Forward
Travel direction if sign is- Travel direction if sign is+
[Ex] Ifdtartpointaddressis5000and  specified addressis—7000, position isdecided at -2000.
- 0 5000
- | I | | | + I
I I I I I I I
Specified address Start point address
Setiing in S package
" ) Step Coordn ) Operaion Invalid Operaon Del
Position data items N . Overide netid i i Address M code Seed No W )
Setting 0 Relative Enable Continuous Vald Singee -0 0 0 0

Program

Program is the same as program 3.1,
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2)  2axesposition control

Linear interpolation control is performed at start point address(presently Stopped position) using assigned 2axes.

(1) Control by absolute method Absolute Coordinates)
A) Lingar interpolation control is executed from start point address to specified address(assigned at positioning data) via 2axes.
B) Positioning is controlled as hased on the address assigned at origin point return.

C) Travel direction is decided according to start point address and specified address of each axis.
Start point address < specified address : position decided forward
start point address > specified address : position decided reverse

Forward(Y)
Y2t ——-——— " —m—m - ——
Y. travel value et pOI&tladd;ess \Specified address
' \ (X2, Y2)
Y1 ——-----——— ) . ) )
: X &Y, linear interpolation operation
Reverse ¢ i — » Forward(X)
l X1 X, travel value X2
Reverse

[Ex]

If start point address is (1000, 4000) and  specified address is (10000, 1000), the operation isas follows.

() start point address
4000

Y, trave value
(1000-4000=-3000) |

1000 Specififed address
- o > (X)
00C
A
Setting in SW package
" . Step Coordn . Operation Invalid Operation Dvel
Position data items \o - Overide nehod ald ke Address M code Speed N K0 )
X-axis seting 0 Ahzdut Disabe Continuous Vald Sngee 10000 0 0 0
Y-axis setting 0 R Dissble Continuous Vald Sngee 10m 0 0 0
e
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Program

Cancelled if output,

prohibited by error

Program 3.2 Basic(setting of Inear interpolation start _ floating point set

o _t_an
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Take preautions for linear interpolation start(POSm _INT:rising edge t ) at which2-axes are simultaneously operated.
1)Operation-related subdata is operated as based on X-axis.

; position data(step, coordinates, override, operation method, invalid/valid, operation mode, position address, M code, speed No., dwell time)
; M code mode among parameter items

2)Classified into major axis and minor axis according to positioning address amount of X-axis & Y -axis at interpolation positioning start.

; Speed data of minor axis is calculated as follows.

Major axis speed X Minor axis distance

Minor  axis speec

Major axis distance

Tems
major axis : X-axis or Y-axis of whichever positioning address amount is larger in applicable operation step No.
minor axis : X-axis or Y-axis of whichever positioning address amount is smaller in applicable operation step No.
; Speed, accelerationtime, deceleration time and bias speed of minor axis will be recalculated at this time.
3)Operating items based on setting value per axis are
;Backlash compensation, S/W upper limit, S/W lower limit, position passing time and zone setting area of parameter items. Available peration mode

is single operation, repeated operation and auto-operation only.
4) If required time for moving a position address value to specified address exceeds 65,535 , error 89 occurs.
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(2) Control by incremental method (Relative Coordinates)

A) Posttioning controlled to the position which includes travel direction and travel value as aimed at start point address per axis.
B) Travel direction of each axis is decided according to travel value sign of the axis.

- Iftravel value sign is + (or no sign ) : position decided forward (address incremental direction)
- If travel value sgnis - : postion decided reverse (address decrement direction)
Forward(Y)
Y2 g mmmmmmmmmmmm e

Y, travel value Start point address
(X1, Y1

Y1¥——— e S \

X &Y, linear interpolation operation

\Specified address

X2, Y2)

'
|
|
|
|
1
|
'
|
]
\
I
L}

[}
1
Reverse 1 - Forward (X)
~
l X1 X, travel value X2
Reverse
[Ex]
If start address is (1000, 4000) and  target address is (9000, -3000), the operation is as follows.
), start point address
400C
i
]
Y, travel value :
(-3000) \
]
] .
Specified address
1000 E— ! p
]
i t X
T T rrr rr o1 =X
][OO 500 iOOO
Setting in SW package
" ) Step Coordin ) Operation Invalid QOperafion Dwel
Positon data tems No. ates Owede method Ivid mode ML M oce St x10 )
Y-as setfing | o [ree| Do |omos | v | se | m [ o | o 0

Program

Program is the same & program 32
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3.1.2 Speed control (constant operation mode)
Speed is controlled as set until deceleration stop command isinpuit fter executed bypositioning tart.
(Origin point undecided if operation is stopped bydeceleration stop command)
Speed wntrol includes forward start and reverse start.

Model Forward direction start Reverse direction start
GBF-POPA Set position address value positive Set position address value negative
(Ex. : 100, +1000) (Ex. : 100, -1000)
L. If prior direction to constant operation start is | 1 If prior direction to constant operation start is
forward, forward operation is continued, reverse, reverse operation is continued,
f prior direction to constant operation start is | 2. If prior direction to constant operation start is
G3F-POPA TEVerse, forward,
GAF-POPA forward separate or repeated positioning reverse separate or repeated positioning
G4F-POPB operation shall be performed at a constant operation shall be performed at a constant
speed. speed.
3.As specified in 1 & 2 ahove for execution of starting | 3.As specified in 1 & 2 above for execution of starting
point decision point decision
If speed control is applied, the following items of positioning data have no influence on constant operation mode.
" . Step Coordn ; Operaion Invalid Operaon Dwel
Position data items N s Overide neted i Tk Address M code Seed No. W )
tems with no influence 2 4 L] +*1
*1: Only for G4R-POPA.
If M code applied, use* With” mode only.
(If “Atter” mode used, M code ““On'”signal is not output.)
QOperation iming
Speed
Setting speed )
|
1
1
i
\ Dwell
f ; Y p Time
1
| .
| : 1
Positioning start ! ) i
(POSI_AST) X T
E 1
Busy j |
(POSK_SRD, ST6[3)) : E 'IL
s |
Deceleration stop command, f | )
(PO _STP))
[Ex]
Setting in SW package(G6F -POPA)
- ! Step Coordin ) QOperaion Invalid QOperaion el
Direction setting \o aes Overide nehod el ik Address M code Spead No. KD )
forward direction 0 Relative Disable Contivuous Vd Constant 100 0 0 0
reverse direction 1 Relative Disable Contivuous Vld Constant - 100 0 1 0
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Program 3.3 Deceleration stop(return to origin point)
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3.1.3 Speed/position switching control gosiioning constant operation)
If speed/position switching signal is input via positioning module outside while the axis set by positioning start controls speed, speed
control is switched to position control to decide position as much as target travel value set.
Speed/position switching control is processed by outer input signal of “speed position switching input signal”in G6F-POPA and by
“deceleration stop command” in G3F-POPA, G4F-POPA & G4F-POPB.
Positiondecision constant operation is available as directed forward and reverse.

Ste Coorci ) Operati Invalid Operati Dwel
Direction seting Nop ates‘n Overce nﬁmofin r/:/vajlii pemfmﬂﬂ iR Mo Sello x10 )
Forward Relati _ ) Constant
o | G| bk | Coos | vad (‘;';m.m) 100t 0 0 0
direction :
R .
o to| PV biebe | omnos | v ot -1 0 1 0
direction e (positon)
o [ [
Items with no influence

Direction forward or reverse is decided according to value sign of position address in positioning constant operation.
(Atthis time al are processed by absolute method without distinction of methods absolute or relative)
*1 (forward direction) : when position address value s +
*) (reverse direction) : when position address value is -
Operation timing(G6F-POPA)

G6F-POPA & acoderated sage speed pos contral switching signd / G3H
POPA, G4F-POPA, G4FPOPB :error 45 occurs if stop command is inpuf

1 Accelerated stage Error 70 occurs if pos. data set of pog-
Speed :4—} dec.constant op. mode too small
! Speed Position control

Setting speed SR Setting travel value
! control
I
1
: Dwvell time
: <+
» Time
\ >
! I
QO )
¥ i
Positioning start \
(POSH AST) : :
Qn !
A
Busy 4 4
(POS_SRD, ST6[3)) | I

Speed/position switching
signal (external input signal)

Speed/position  switching
signal (PoSs _SRD, ST5[0))

Program

Program is the same as program 3.3.
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3.2 Operation mode
Operation mode is to form various configurations required to operate positioning data and to process position data speed with each

operation step No.
Type of operation mode is as follows.
Controlmethod Operation mode Others
Single
Position control Repeted
Auto
Continuous m Interpolation function unavailable
Speedcontol Constt mSW uppelrllower Ii'mit detectvion unavailable
m Interpolation function unavailable
m Changeable from speed control to postion control by
Seed conol Posioning -deceleration stop function block[POS z_STP:rising edge -] in G3F-POPA,
- , G4F -POPA, G4F POPB and
#posion conl Consint operaion -external input signal of ““speed position Switching input signal”in G6F-POPA
m Interpolation function unavailable

The following rules are between operation modes.

n+1th operation Posttioning
Sige Repeated Auto- Coniuous Constant
Nth operaon ) ) ) ) Constant
operation operation operation operation operation )
operation
) ) Operation Operation QOperaion Operation Operation Operation
Single operation
avalabe avalable avalable avalable avalable avalable
) Operation Operation Operation Operation Operation Operation
Repeated operaion
avalable avilable avaleble avalable avaleble avalable
‘ Operation Operation QOperaion Operation Operation Operation
Auto-operation
avalabe avalabe avalable navalable tnavalabe unavalabe
) ) Operation Operation Operation Operation Operation Operation
Confinuous operation
avalable avalable unavaiable avalable unavaiable unavaiable
) Operation Operation QOperaion Operation Operation Operation
Constant operation
avalabe avalabe avalable avalable avalable avaleble
Positioning Operation Operafion QOperation Operation Operafion Operation
Constant operation avalable avalable avalable avalable avalable avalable

Operation mode is Set at position data of SW package.
Max. 300 posttion data can be set per axis in the range of operation step No. 0~ 299,

) Concie | opaion | maldv - Dre
Positon data o o ome | T | M| T pddess | Moode | Speedfe |y
Singe
Repeated
— O | msoe | Bk | coiws | e Al T 0 0 0
etting rangeftype Relative Disable Complete Vld Cortinuous
0 - 1670447 % w %0
Conpos)

Positioning operation method by one positioning data per operation step or
by several positioning data via successive operation steps at a start command is decided according to operation mode user -defined at
each positioning data.
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32.1 Separate operation
1) Positioning is complete upon positioning executed to the target position by one positioning start(POS z_AST :rising edge
-) and the dwell time elapsed.
2) Positioning complete in this operation mode can be used for the operation mode of the last positioning data in auto -
Operation mo de and continuous operation mode.
3) Operation directionisdecided according to position addressvalue.
4) Operation pattern is of trapezoid with acceleration, constant, and deceleration stages according to setting speed and position data,
however the following operation pattern may be produced in compliance with Set vale.
a) Normd operaion paten

Speed

Dwell Time

Time
>

Positioning start

On:
(POSZ_AST) 2 —|
[

BUSY

(POSZ_SRD, ST6[3] A \ ',E 5

On

In acceleratior
(POSZ_SRD, ST1[3]

In constant

(POS z SRD,ST1[2)) oo
In deceleratior

(POSZ_SRD, ST1[1}
In dwell A
(POSZ_SRD, \

On

Position passing A

signal(Posz_SRD, ST6[2)
Positioning complete A

(POSZ_SRD, ST6[4))
Adnormal operation pattem

—

If operation speed is set larger than position travel value If operation Speed is set the same as hias speed
Speed
Dwell
< » Time . < »
Bias speed
- -
Qn: Qn;
Positioning start + —| Positioning start+ —|
On On
4
BUSY o BUSY
. In acceleration
Injacceleration 3
n
In constant — In constant__|
Ial
In deceleration In deceleration
On On
In dwell Time
Position
passing signal on on—
Positioning Positioning
complete complete
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(Ex]
Operation pattem
Speed
Start op. step No. : 0
Op. : sinale / Op. : sinale \ Onp.: sinale /On.: sinale
On. sten No.: 0 Obn. step No.: 1 Op. sten No.: 2 Op. sten No.: 3 Time
T T T T Lol
! ! Vo
1 1
] ] ] ]
T 1 | T |
Positioning } ! LN
(POSs AST) 1 ] | |
1 1 1 1
on } ) ) }
N 4 [ b} L
(POS_SRD, ST6[3))
Setting in SW package
Number of program Step Coordin ) Operaion | ivalidv | Operation Dwel
<ot commands Moo | aes | O ey | oad | omee Adess | Mo | Spilo |y
1 0 Ah:h Disable Conrnuous Vld Snge 100 0 0 0
2 1 Ab::u Disable Contiuous Vald Singe 200 0 1 0
3 2 | A pene | oouos | v S 0 0 0 0
e
A 3 Abzdl Disable Confinuous Vld Singe 40 0 1 0
Program

Program 3.4 Single aperafion (refurn to origin point)
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32.2 Repeated operation
1)
- ) and the dwell time elapsed.
2)
complete
3)
4)

[ Ex.1]if operated only by positioning start [POSz AST:rising edge -]

Positioning iscomplete upon positioning executed to the target position by one start command(POSz_AST :rising edge

The pattern of repeated operation mode is the same as single operation, however the next operation is decided by
operation 4ep No. which is set at change command of operation step No. previously executed after positioning is

Thus, if change command of operation step No. is not previously executed, step No. “0" is assigned and then operated

a thenext start command. Accordingly it isvery useful inthe system where severa operation steps are repeated.

Operation direction isdecided according to position addressval ue.

Operation patiem

Speed

Start op. step No.:0

Op.:single

Op. step No.:0

/

Op.:repeated

p. step No.:1

Step No. 01s reported It op. step No,
is not changed after

L repeated
operation.

Op.:repeated
Op. step No.:1

T T T T T T T ;Tlme
1 1 1 1 1 1 1
1 1 1 1 1 1 1
L On R h I |
o l VA Al ¥ )
Positioning start ! LN ! LN !
(POS_AST) 2| | | | 1 | 1
an ! ! ' /) !
BUSY « *I l ﬂ l
(POSH_SRD, ST6[3)
Setting in SW package
Nl S Coot Opercion | Il | Oper Dl
tep in _ peraion | Inval peraion
program oo | aes | %™ | nebd | hed | mok ddess Mooke | Seaife |y
Positioning start
13 0 | AU pge | comos | vl | Sepae 10 0 0 0
e
24 1 Ab?“ Dsbe | Coiwos | VAl | Repesed 0 1 0
2 N?“ Debe | Cowos | VAl | Sepate 0 2 0
3| AL pge | comus | Vel | Repeted 0 3 0
€

QOperation step 2 & 3 are not operated.

Program

Program is the same as program 34,
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[ Ex2] If operated by start command[POSz ASTxrising edge - ] and operation step No. setting [POSz_SMCrrisingedge -]
Operafion pattem

Speed Start op. step No.:0

Op.:single Op.:single

Op. step No.:0 Op. step No.:2

Op.:repeated
Op. step No.:1

Op.step No.2 3 is repeatedly
operated if positioning start op. is
continued.

Op.:repeated
Op. step No.:3

Ry
; ime

Positioning start

(POSI_AST)
Qn
BUSY < I ﬂ l
(POS®_SRD, ST6[3))
Op. step No. set
POS Z.SMC]
Setting in SW package
Nt S Coor Opea Invaiid Opea Dwel
ep In ) peration nvali peration
program No. ates Orerde method fvalid mode dess Woce S x10 )
Positioning start
1 0 Abs:“ Dbe | Cotwos | VA Sige 10 0 0 0
2 1 N?“ Dbe | Coiwos | Vel | Repead 0 0 1 0
Number changing by operation step No.setingfPOSz_SMCrising edge - |
3 2 Abs:“ Dste | Coiwos | Vel Sige 0 2 0
4 3| MO pene | comos | Vel | Repeaed 0 3 0
e
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Program

Program 3.5 Single operation (setting operation step No.)
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323 Auto-operation

1)

2)
3)

Positioning is complete upon positioning executed to the target position by one start command(POSz_AST :rising edge -)

and the dwell time elapsed. And the operation step (present operation step No. + 1) position is decided for operation in this
mode without additional start command (present operation step No. + 1). Accordingly, operation mode of the last operation step
shall be st to single operation mode orrepeeted operation mode. If not, error 66 occurs.

Severa operation steps of auto-operation mode can be successvely executed.
Operation directionis decided according to position addressvalue.

[Ex]

Operation pattem

Speec Start op. step No.:0

Dwell Dwell

Op.:auto
Op. step No.:1

Op.:auto On.:sinale

On.:sinale
Op. step No.:3

Op. step No.:0 Op. step No.:2 Jime
T T T T Ll
] ] ] ]
] ] ] 1
] 1
1 1 1 ]
o ! 1T 1
Positiof : : :
(POSE_AST) h v N 1
1 ] 1 ]
Qon ] A
BUSY
(POSE_SRD, ST6[3 | I
Setting in SW package
Nt o Sep Coord Opera Ivaid | Opera Duel
in ) peration [ peration
program No. ates Owerde method vad moe hdess Mok e X0 )
start commands
0 “?“ Dbe | Conos | VA Auto 10 0 0 0
1 1 NT“ Debe | Cothos | Vel Al 2 0 1 0
2 Abse"“ Dste | Coiwos | Vel Sige 0 0 2 0
2 3 A“fm Dbe | Coinos | VA Snge 0 0 1 0

Program

Program is the same as program 34,
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3.24 Continuous operation

1)

[Ex]

Positioning is complete upon positioning executed to the target position without stopping operation step set to
continuous operation mode by one positioning start (POSz_AST :rising edge -) and the dwell time elapsed.
Accordingly, operation mode of the last operation step shall be set to single operation mode or repeated operation
mode. If not, error 66 occurs.

Continuous operation command(Next Move) is available if next step position and speed are desired before the
presently engaged operation step reaches the target position. However, continuous operation command(Next Move)
can beexecuted only at constant speed.

Only the same direction is available for continuous operation mode, and operation direction is decided according to

position addressvalue

QOperafion pattem

Speed

Op. : repeatec
Op. steo No. : 1

Op.:continuous

Ob. step No. : 0 T'mf
T T -
| 1
] ]
L 1 On 1
Positioning start | | 1
(POSK_AST) \
BUSY
(POSx _SRD, ST6[3))
Setting in SW package
Number of
Coordn ) Operation Invalidv Operafion Dwel
program Sep Overide i ) i Address M code Speed N
No. ates method ald moe x10 )
Positioning start
Absout ' ) )
0 Disable Contivuous Vld Coninuous 100 0 0 0
. e
Absolut ' i
1 Disable Confruous Vald Repeated 0 0 1 0
e
Program
MOD_ | HF =
POSP_SRO
T REO OME |«
POSP CRD!
ERR_RES REQ DDNE[ BASE - BASE STAT -
——EBHFI'NI EEEPTJ%%SEL BASE - BASE STAT SLOT - SLOT ST1p- IMF1
DUT#EhMI PE%E’EPF! i [EURRE NT P
— P — REO TONE BASE - BASE STAT SLOT SLOT Céy as1TI0H Al S AXIS ST2) INTZ2
BASE - BASE STAT[ SLOT - SLOT AXIS S AXIS EV[CHEDE I $\" i e Ll INF3
SLOT SLOT | LR R MELE MCDI[ CURRENT H ST4 INF4
COM oy J, ST5 INFS
—l STE; INFE&
o IGIM_ST ORIGIM.DO ORIGIM
-y Iogera NS L3 RE i
AUTO_STAR START . DO e B e
T INFE[ 1] INFE[ 51 E’ F'DSF' AST[
—IP 1= & | P | REQ DOME} « SLOT SLOT ACT| -
BASE - BASE STAT[» HEIE AKIS
SLOT SLOT AET[

ARIES AXIS |

program is the same as program 34.
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325 Constant operation

1) In constant operation mode, the operation at speed set without target position s continued by speed control operation.
Since constant operation isnot the positioning operation, it displays* 0" for present position and isswitched

2) over to undecided origin point state even if the origin point has been previously decided.

3) Accordingly, if the next operation stepisat decided origin point Sate, returning to origin point shall be executed or

eration after floating point et setting shall be executed.

4) |f confronted by deceleration stop commandin constant operation, the correspondent step operationis
regarded as complete leading to the next operation step of position dataat restart.
5) If confronted by deceleration stop commandin aceeleration stage, constant stage, deceleration stage of the

congtant operation, it stopsasdecel erated.

6) Operation directionisdecided according tothe prior position address.
(However, G6FPOPA is decided according to position address sign)

[Ex]
QOperation pattem

Speed

Op. : constant
Op. step No. : 0

Stopped as
decelerated by stop
com. at constant

ic

On. : constant
Op. stepNo. : 1

T

Positioning start

—

\E]

|

1

I 4
BUSY 5 }
(POSa_SRD, ST6[3))
]
1
Decel. stop com.
(POSs_STP) ' :
i
Floating point set sel |
com.(POSa _FLT) |
Y
Origin point return y
complete sign by
Origin point return L . "
Coramana 18 to e resevided ¥
Seting in SW package
Number of program Sep Coordnat ) Operaon Invalidiv Operation Dwel
Overide 3 Address Mcoode |  Speed No.
Positioning start No. & metod ald o ko)
1 0 Absolute Disabe Contiuous Veld Consant 100 0 0 0
2 1 Absolute Disable Contivuous Vald Constant 100 0 0 0

1 positioning start -> acceleration stage -> constant stage ->deceleration stop command -> deceleration stage -> positioning complete, origin
point undecided -> origin point decided (origin point returning positioning start or floating point set setting command)

“1"assignment > 2 start commands
In constant operation mode, dwel time s not avaiable for GAFPOPA.

-> operation step No.
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Program

is information

Cancelled if output prohibited by error

Command operation

Operation step No

Deceleration stop command

Program3.6 Constant operation(Seting operation step No.)
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3.2.6 Positioning constant operation

1)

2)

Positioning of positioning constant operation is complete as switched from speed control operation to position control

operation.
Speed control operation is swithed to position control operation by,
External input signal of “speed position control switching input signal” and
Deceleration stop command (POSz_STP:risingedge - ).

By external input signal of “speed position control .
Class suching it signa” (POSZ SRD, STH0) By deceleration stop command(POSz_STP:rising edge- )
GF- 1. Switched from speed control to position control
POPA 2. Origin point decision
: Origin point is decided as based on the value set at
GIF - Origin point return among positioning parameters in
POPA SIW package
3. Positioning is complete upon positioning executed
GF - as swifted to target address set at position data and the
POPB dwell fimeelapsed
1. Switched from speed control to position contral
2. Origin point decision
; Qr!gl " pomt s decided as baggd on the value set ?t Operated with the same step No. as position data when
G - orlgin point return among positioning - parameters in re-started as processed with applicable step operation
POPA SIW package .
I I incomplete.
3. Positioning is complete upon positioning executed
as swifted to specified address set at position data
and the dwell time elapsed

Extemal input signal of *“speed posiion control switching input signal”is valid only in postioning constant operation.

Deceleration stop command(POS z _STP) is available at acceleration stage of positioning constant operation, however speed position cont rol-switching signal
input is available only at constant stage. Thus, eror 45 ocours if speed posiion contralswitching signl is input during acceleration.

If the position address is set smaller than positioning amount by deceleration inclination in po sitioning constant operation, positioning module re-calculates the
deceleration incination for operation. Accardingly, stop can be followed as decelerated abrupty rather than deceleration inciination set by parameters.

QOperation direction is decided according to addess postion and target posiion address value prior o operation start

[Ex]

Setting of origin paint retum in positioning parameters of SW package
Origin Return MMethod

Direction ¢ Forward = Backward
Compensation [0 Pulse

High Speed [2000 #10pps

Low Speed IED— = 10pps

Address IW pulse

Dweell Timme IID— #10ms

Starting point retum  Direction Forward/Reverse Correction High/Low SpeeddressDwell time

Seting of positioning data in SW package

Wposition control switching.

Present position is set to origin point
returning address if origin point return is
complete by return command or floating point
set is set. However there is no influence on

Number of program Sep Coordin ) Operation Invaliciv Operation Duel
Overide ) Address M code Speadl No.
Posiioning start No. ates method ald moce k10 )
! 0 Abf“ Dsbe | Cotos | Vad C"”ﬁzr”];(""s'“ o) 0 0 0
2 Co | Y e | omis | v Sige 1200 0 0 0
e
3 2 Aot Disable confnuous valid repeated 1200 0 0 0
A A

fems wih no infuence
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Program

-G3F -POPA, G4F-POPA, G4F POPB : same as program 34.

-G -POPA : same as program 3.1.

QOperation timing : refer to 3.1.3 for the details.

3.3 Positioning stop

Causes stopping the axis during positioning are described.

3.3.1 Stop command and stop causes

Stop command and stop causes are as follows, which are classified into stop per axis and simultaneous stop of all axes.
1) If stop command or stop cause per axis is engaged, only the axis in stop command*On” or stop cause is stopped. However,
if stop command or stop cause for one axis is engaged during lingar interpolation control execution, both axes under interpolation

control are stopped.

2) it simultaneous stop command or stop cause for all axes is engaged, both axes are Stopped at Stop commandOn'” or the point

of stop cause.

o Origin Manual pulse ) ) M code
Postioning . Jog Stop Axis operation state *3
Stop causes point i generator ) "On”
1 operafion ) - after stopped ‘
retum’2 Operation signal state
SIW upper imit ) Ertor state (ermor25)
Prompt stop Per axis - Unchanged
By parameter range exceeded Output prohibited
sefting ™4 SW lower fimit ) Error state (eror24)
Prompt stop Per axis N Unchanged
range exceeded Output prohibited
Deceleration sto
P Deceleration stop Per axis Asstopped Unchanged
By function block omend
Emergercy stoy Error state (error21]
Y P Prompt stop Allaxes ( - ) “Off’
Command Output prohibited
External upper ) Error state (ermor23)
N Prompt stop Per axis N Unchanged
im “on” Output prohibited
Byextenal External lower ) Error date (error22)
_ - Prompt stop Per axs - Unchanged
signal imit “On” Outputprohibited
Emergency stoj Error state (error20)
Ty Sp Prompt stop All'axes ( N ) “Off’
“On” Outputprohibited
Bysfw Deceleration sto
Y P Deceleration stop Per axis Asstopped Unchanged
Package command
Deceleration stop
Deceleration sto Per axis Asstopped Unchanged
By teaching command P 4 y
module Emergency sio Enmor state (emor2]
ey sip Prompt stop Al'axes (“ ) “Off’
command QOutputprohibited

*1 postioning means positon control, speed control and speedfposiion switching conral by pifoning data.
*2  Outer input signal of near zero point and origin point signal have no influence: on positoning control f origin point refum is complete.
*3 1 If axis operation state after stopped is output -prohibited, execute cancellation command(POSz_OFF:rising edge

prohibifon and reset eror No.

*4 : SW upperfower limit by parameters is unavaiable in constant operation mode.

- )of output-prohibition so to cancel output -
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332 Stop processing and priority

1) Stop processing
Deceleration stop command(POSz_STP:risingedge - ) is pracessed differently according to acceleration stage, constant stage
and deceleration stage of operation pattem.

(1At acceleration/constant stage
Since positioning operation is not complete to target position as set if stopped as decelerated by deceleration stop command,

no positioning complete: signal occurs,

no position passing signal accurs, and

M code signal of After mode among M code modss is not “On”.

Afterthis, if start command is input at stop state,

left positioning distance of the present operation step that is not output is operated by absolute method, and the
next operation step No. is operated by relative method.

(2) Atdecelertion stage
Error occurs if deceleration stop command is input at deceleration stage, and positioning complete signal, position
passing signal and M code signal occurs just like the normal stop.
If confronted by deceleration command at deceleration stage during positioning, stop is followed after positioning
adaress reached.

2) Emergency stop, external input upperflower limit processing
If emergency stop command or external input upper/lower limit is input during positioning control, positioning control is
stopped at output-prohibited state to display error.

3) Priority of stop processing
Priority of stop processing of positioning module is as follows.
| Deceleration stop < Prompt stop
Prompt stopis processed at the moment when prompt stop cause occurs at deceration stage during positioning.
However, if prompt stop time is longer than deceleration time, deceleration stop processing is continued even though prompt
stop cause occurs during deceleration stop processing.

If prompt stop cause ocours during deceleration stop.
Positioning speed

Decel. Stog

Prompt stop \
\ Pos. stopped by decel stop

Pos. stopped by prompt stop

Prompt stop causes :  intemallextemal emergency stop,  extemal input upperfower fimit,  shw upperiower imit
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34 Restart after positioning stop
1) Restart after deceleration stop command(POSz STP:rising edge - )
(1)!f deceleration stop command input at acceleration/constant stage
QOperation step No. in execution is performed if restarted after deceleration stop.
Restart is available by changing M code signal from *On”to “Offif With mode has been used among M cade modes.
(2) If stop command inpu at deceleration stage
The following step of the operation step No. in execution is performed if restarted after deceleration stop.
M code “On”signalis not tured *“On”if With mode has been used among M code modes, however M code *“On”signal shall
he“Off"to allow re-start if After mode has been used.
2) After internal emergency stop, exteral emergency stop, external input upperfiower limit, Siw upperfiower limit
If internal emergency stop, external emergency stop, external input upper/lower limit and siw upperflower limit is input, positioning
moduleisat  output-prohibited tate and  origin point undecided state.
cancell  outputprohibited, redecide  origin point (origin point returning operation, floating poirt set setting) and
performrestart operation beginning from the operation step No. “0”.
3.5Return to origin point (POSz_ORG:rising edge - )
To be executed to check the maching” s origin point when powered.
Origin point return parameters shall be set per axis for origin point retum.
Referto 4.1, 4.6, & 4.7 for origin point return parameters.
If origin point position is decided by origin paint retun, origin point detection signal s not detected during postioning
operation.

35.1 How to return to origin point
By near zero point (near DOG)
Qrigin point return-processing methods by near zero paint(near-DOG;) are as follows.
(1) origin point detection after near zero point Off
(2)  origin point detection after deceleration at near zero point On
(3)  origin point detection by origin point and upperfower limit
(4)  origin point detection by near zero point.

Parameter items of SAW package which influence origin point return are as follows.
(1) origin point retum-direction
(2)  origin point compensation
(3)  origin point return-speed highflow )
(4)  origin point adaress
(5)  dwell time for origin point return
Refer to 4.7 for the detais.
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35.2 Origin point detection after near zero point OFF

Starting point return-command (POSz_ORG:rising edge - ) operation by approximate starting point and starting point signal is
asfollows.

(1) Operated by origin point return at high speed as accelerated toward starting point returm-direction as set.
(2)  Operated by origin point return at low speed as decelerated if outer input of near zero point s engaged.
(3)  Stopped if external signal of origin paint signal is input after near zero point signal is changed from ”Or” to“Off”.

S‘ieed Origin point return at

high speed —

Near zero point

Origin point return at low speed

» Time

Near zero poin
signal (Poss _SRD, ST5[3))

Travgl value after near zero point“On’

Origin point signal

oy SR, STt Origin point undecided by

arigin point signal if near zero
point is “On”

Origing point
return com.

(POSZ_ORG,

RVO motor rotated once(PG1 rotated)

Origin point return

in process
(POS1 SRD, STOI5])

Op. state

S B N
><____
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Remark

Origin point is not deced by origin point signal if near zero point point is “On'".
In other words, origin point is decided the moment when changed from “Off" to “On” after near zero point signal is changed from “Off’to “ On"(acceleration
stage -> origin point retum at high peed) and then from “Or” to *Off"(deceleration Stage -> origin point retum at low speed).

<_______________,;1nnﬁn4xﬂnLuudennxxLuieaLzeroponnisHOn”

1

1

]

] ]
I 1
[ ]
I i
] ]
]

: , » Time
1

Speed

2. Origin point is not decided even if origin point is input when origin point return -speed is executed from origin point returning at high speed to
deceleration stage after near zero point signal is changed from ““Off”"to “On”, and then from“Ori” to “Off”".

| )
]
Spegd ) 1Origin point undecided if near zero point is *On’
|
1

| » Time
1 ]
Near zero point signal H ' |
(POSs_SRD ~ ST5[3]y 1 T Y
Origin point : FI K

(POSs_SRD  ST5[4]

3. The operation is as follows if external upper limit(lower limit) is engaged while waiting for origin point input after near zero poin t signal is changed from “Off’ to
“On”, and then  from“Or” to “Off”
Forward rotation

Reverse rotation

1

Origin point return command
(POSs_ORG) f
Near zero point
(POS®_SRD  ST5[3)

External input upper/lower limit
(POS¥_SRD  ST5[2/1])

it

External input upper/lower limit
(POSI_SRD  ST5[1/2))

Near zero point

(POSs_SRD ~ ST5[4))

1 T T
Be careful, the direction of position decision module at the moment when faced by outer input
top/bottom limit in starting point return-operation is switched over without passing acceleration
stage if stepping motor applied, and separation may occur.

3. If starting point” s *“Or” ime is short, it s hard for postioning module to idendfy.

Near zero point

| ]
1 | G3F-POPA/GAF-POPA/GA4RPOPB:10 , CORPOPA'L  ahove
I L]

<
<
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35.3 Origin point detection after deceleration at near zero pont ON
Origin point refurncommand operation by near zero point and origin point signal is as follows
(1) operated by origin point return at high speed as accelerated toward origin point returndirection as set.
(2) operated by origin point return at low syeed as decelerated if extemal near zero point signal is input at this moment.
(3) stopped with origin point decided if faced by external origin point signal regardless of “On” or “Off” signal of near zero point during
origin point retumoperation at low speed.

Speed
A L Decelerated at near zero point “On’
Near zero point signal
igin point return at low speed
1 " Time
: after near zero point“ On”
|
: Origin point undecided by origin point
: Near.zercl y signal if origin point return-speed is
i (POSPOS'S&S;%?;) ' being decelerated by near zero point.
] ]
|
SRD, ST5[4|
: Foss “ SERVO motor rotated once(PG1 rotated)
|
Origin point :
return command Y )
(POS1_ORG) :
|
[
Origin point return, A
in process :
|
Origin point )
return done |
|
Op.state ‘RQJ Origin-point-return-in

1) If approximate starting point signal is once turned “On”, starting point is promptly decided by starting point signal input regardless of approximate starting point
signal of*“On” or “Off”” during Starting point refumoperation at low speed via high Speed and deceleration Stage.
In other words, starting point is ot decided by starting point signal while starting point returrspeed is decelerated.

) feceet by cuter ut opbotom imit sgel prir fo g pot e approi I hanged fuffOR” to*“OrF, the opereion s he same s n 1f 361

3) If staring point signal” s ““Ort” time is short, t is hard for positiondecision module to identfy.
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354 Origin point detection by origin point and upper/lower limit
This method is available if external upperflower limit signal and near zero point signal are adhered closely to each other.

Forward Direction switched by external upper/lower limit

Origin point return at high

Qrigin point decided

p Time

Origin point return at low

Revers l H

Ei(ternal upper/lower limit
S v

r/lo
] (PO _SRD, ST5[1/2])
]

Origin point
(POS _SRD, ST5[4])

Origin point
return command
(POSs_ORG)

rotated one(PG]

Origin point return A
in process

Origin point
return done

>< Ready

RemLX_m@mnt return in

Op state

| rotated)

1. Origin point is decided at the moment when external upper/lower limit signal is input if origin point signal is
previously “On’" prior to outer input of upper/lower limit signal. Time

Speed

External upper/lowe r limit signal [ >
(POSk _SRD, ST5[1/2)) 3

fl_FF F

origing point
(posa _srd, st5[4])
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355 Origin point detection by near zero point.
This method is used to decide origin point only by near zero point.

Forward Direction switched at rising edge of near zero point signal
Origin point retyrn at high speed / Direction switched at rising edge of near zero point signal
/Origin point return at high speed
» Time
N
: Origin point decided
. :
] ]
' !
Reverse | )
= i
Near zero point l k]
igna , E &
Origin point o !
return command |
(POS1_ORG) I
i
|
Origin point return JV
in process
Origin point !
return done :
|
Op. state Origin point return in eady

1. ff near zero point”s “Or” time is longer than deeceleration ime, the operation is as follows.
Time
Origin point return at high speed

Forward
Origin point return at high speed

»

b

Deceleration
Reverse

1
1
staoe \

| Origin point return &t low speed

Near zero poin 3
(POSH_SRD, ST5[3))
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36 Manual operation
Manual operation includes JOG operation, manual pulse generator operation, inching operation, and position shift prior to
Manual operation.
36.1 JOG operation (POS _JOG: level input)
1) JOG operation

controls positioning by jog command[POSz JOG].
monitors position address value if changed by positioning operation through JOG command.

Information on JOG operation is displayed at 6" and  hits of output parameter ST2 in present operation state” s Bit

information Read function blockPOSz SRD]
6nhit of output parameter ST2 in present operation state” s Bit information Read function block :
On: in JOG operation at low speed  Off. in Stopping of JOG aperation at low Speed
it of output parameter ST2 in present operation state” s Bit information Read function block :
On: in JOG operation at high speed  Off: in stopping  JOG aperation at high speed
used when operated without origin point decided.
2) Acceleration/deceleration processing and jog Speed
(1) Acceleration/deceleration processing is controlled as based on the time set to acceleration time and deceleration

ime among parameter setting items in SW package.
\ g

| | Tima

»

JOG operation at high speed: with acceleration/deceleration pattern.

JOG operation at low speed: without acceleration/deceleration pattern.

(2) If JOG speed is set exceeding the setting range, erroroccurs and operation is impossible.

JOG operation at high {1 20,000 (10 200,000 pps)
Speed

Setting range -
917306 operation at Tow |1 10000(10 100000 ppy

speed

(Setting unit:10pps)

| Fenar__

Caution ftems for JOG Speed setiing are as follows.
1) Jog a high speed shal be carefuly set s below.
bias speed < JOG at high speed < speed limit

Speed
Speed limiffr = === ————=-—-————— == - —————— - ——————

JOG at low speed can he operated regardless of bias speed and speed imit.
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3) Programming example
Condition : To be repeatedly operated between random position’” 0""and *“10,000”

Forward
0/ \ Position address
\ 10.00C >

Reverse l

program 3.7 JOG operation

JOG command funcion block operation starts JOG operafion if detected input parameterREQ” level s “On” and stops ff “Off”.
If JOG speed is too fast in program 3.7, error in position address value may occurs during repeated operation between position” 0’and
*10000”.
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36.2 Operation of manual pulse generator (POSz_MPG:rising edge - )

1) Operation of manual pulse
controls positioning by pulse inpuit from manual pulse generator.
used for manual accurate positioning.

2) Operafion of manual pulse generator

(1) If permission command of manual pulse generator operation (POSz _MPGrising edge - Js executed, manual pulse
operation is in permission state.

From now on, posiioning control is operated by pulse input from manual pulse generator.

(2) After permission command of manual pulse generator operation (POSz _MPGrising edge - )is executed, manual pulse
operafion is in prohibition state by the following operation(start command, origin point return command, interpolation
operation, JOG operation, Inching operation)

(3) Operated regardless of starting paint decided or undecided.

(4) Pulse input from manual pulse generator is incremental or decrement at present postion.

(5) Shift direction is decided according to phase difference.

Forward position decided : If phase A input pulse is ahead of phase B input pulse
Reverse position decided : If phase B input pulse is ahead of phase A input pulse

11 R
L L ienmpeapene
0.5 or posion ackfess vele b deoement

]
_>! r—

Program 3.8 Manual pulse generator
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36.3 Inching operation(POSz_INCrising edge - )
One ofmanual operation methods used to process minute move as determinate operation.
JOG command operation is hard to move to exact position because operation starts and stops according to the command,
but via the inching command with travel value easily set as desired the target is easy to reach.

Thus, after rapid move near to work position by JOG commandPOSz _JOG), perform aperation by inching command for
minute move to the exact work position to reach.
Setingrangeis 1 99 pulse, and shift speed is set to 50pps.

Program 3.9 Inching operations
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364 Shift to prior position to manual operation (PO _RPT:rising edge - )
A function used to return to prior position address to manual operation(JOG operation, Inching operation, manual pulse
generator operation) when the position is changeed into manual operation.
Shift speed is set to 30Kpps.

Program 3,10 Shift to prior postion to manual operation

If present position address value is “A” and position address value changed by manual JOG operation and Inching operation is “B”during
operation, return to prior position of “A” to manual operation is performed by shift (POS z_ORG:rising edge - Jcommand to prior position to
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3.7 Speed change in positioning operation

3.7.1 Speed change command(POSz_VCG:rising edge - )
Speed change is allowed only at constant stage among operation pattens with available operation modes of single
operation, repeated operation and autooperation, which used also for JOG aperation at high speed and origin point return
operation at highspeed.
(However, G4F-POPB & G6F-POPA are available for constant operation mode.)

Settingrangeis 10 200,000pps(Setting unit : 10pps).

Program 3.11 Speed change

Take precautions, if the difference between present speed value used in oper ation and newly changed speed value by speed
changelPOS z_VCGrising edge - ) is too large, separation may occur.

If reaching time to target position right after speed value is changed by the speed change is over 65,535 , error 89 occurs. Also, if
restarted after removal of eror causes at this ime, operation step No. drives the operation step No. of“presently operated step No+ I’
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3.7.2 Operation step No. change by continuous operation(POSz NM)
Used only if operation mode is continuous operation andat constant stage among operation pattems.
If continuous operation(POSz_NM)command is used during operation, the operation is performed as shitted from presently
operated step No. to the next operation step No.
Continuous operation command is performed differently according to Absolute Coordinates and Relative Coordinates in

position data setting.
If used in Absolute Coordinates If used in Relative Coordinates
Speed Speed
Op.:continuou Op.:contindpus:2
Op. sten No. : 1 Op. sten No. : 1
A A
1 1
. Op.:cqntinu us: O;%.:cont nuous:
Ifcontinuous Op. step No.i: 0 Time Op. step No.i: 0 Time
op. command \ ' o \ e "
] | 1 [} 1 1
not used Positioning start f: ! : Positioning Staf: ! :
(POSAST) | } t ( POSZAST) | + t
1 1 | lan Ae ! |
T T
BUSY : | BUSY : |
(P03 _SRD,STER) ) (P03 _SRD, STER) :
. : | :
1 1 1 1
1 ] 1 1
] 1 ) 1
Speed : : Speed : :
! 1 1 1
i ] ] ]
1 | 1
1 1 1
1 ! 1
! 2 !
[} 1
] ]
! Time
i conti | o e
continuous BUSY : BUSY : :
op. command (PO R0 STHY) posm_SR0,576%) '
1
used _ _ n l
Conti. Op. com Conti. Op. com \ 1
(POSZNM (POSZ M 1 !

Area of “A’ is the same as that of “B".
Present position decided by continuous operatign
command becomes P2.

Set target position is P1 + P2, but present positig
decided by continuous operation command becomg
P1 + P2.

If decided position amount is too smaller than operation speed in continuous operation mode, error 106 occurs because calculation is

unavaiable. Please set operation speed of the step which was set to continuous operation mode a litle lower.
Operation mode which can use operation step No.change by continuous opera

avalable operation mades for the aperation step are single operation, repeated operation and confinuous operation.

If any other operation mode is used, error 36 occurs.

tion(POS z_NM) is continuous operation, and the next
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Program 3.12 Operation step No. change by continuous operation (POSz NM)
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3.7.3 Speed change by speed override(POSz OR)
The override shall be set to allowable per applicable operation step at position data of SW package for application of
speed override Error 60 may occur if operated with override prohibited in the applicable operation step.at this time
Use only at congant staged operation pattemn, if nat, eror 56 occurs.
Settingrangeis 1 15(setting unit: 10%). If speed is changed to other value than setting range, eror 67 occurs.

[Ex.] If speed data value is set to 2000, the Speed is 20Kpps and if speed overide is et to 15 (150%), the speed is
20,000 X 1.5=30,000 (30Kpps).

If speed override is to be continuously used, the operation shall be as based on the speed value as set at speed data.

Speec Speed override available only at
» constant stage

1
|
|
& g

Accel. Constant Decel.
»-
Speed value set at /Speed override
— < ———

speed data

1
|
|
]
)
(]
|
|
|
|
1
1
]

Time

\ 4

Take the following precautions far speed overide application.

1) For higher speed
Speed Max. speed alowable at speed override is
Apee 150% of speed vaue set. Thus, max.
changegble speed is 15 Kpps.
Speed overriding
Speed  vaue \
st a peet—> L g -
data: 10Kpps \\
\\
Ay
\
\ Time
A »>
2) Forlower speed
Speed
A
Speed overriding
’ | \ Wspmd adlowable at speed override is
:gfe " s\;i:e . 10% of speed value set. Thus, min.
data: 10Kpps ! N changeable speed is 1 Kpps.
i
1
1
i
1 ]
:< Error89 occurs if shift time is over 65535 ;:
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Caution shall be exercised for lower speed by speed overide.

If reaching ime to changed speed is over 65535 in comparison with the left value om speed overiding point to target address, enor 89 accurs.
Operation modes avalable for speed ovenide are single operation, repeated operation and autaoperaion.

Eror 57 occurs for the oter operation modes and ermor 59 aceurs if speed ovenide is used when the operation

Is not by start command.

Program 3.13 Speed overide
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3.8 Upper/lower stroke limit

Positioning module includes external input stroke limit (external input upper limit signal, external input lower limit signal) and SIW
stroke imit (S upper fimit, S lower limit).

38.1 Quter input upper/lower stroke limit
Outer stroke limit includes external input upper limit signal and external input lower limit signal via external input connector of positioning
module.
Stroke limit of positioning module is to be installed inside stroke limit/stroke end of the drive device for positioning
module to stop it promptly before reaching to stroke limit/stroke end of the drive device.
Eror23if over top limit and error22 if below bottom limit may occur.

Controllable range of positioning module
Upper limit Iov:/er limit
\

< »!
¢ 7

Stopper Stopper

oveto —Move tg,

Positioning st: \

i
[}
1
- I 2 L
1 N

Prompt stop if upper Prompt stop if lower
limit detected limit detected
Limit Limit
Positionirjg
start module

Drive device

Positioning operation is not available if positioning module is stopped out of controllable range.
Move positioning module inside the controllable range by manual operation(JOG operation, inching operation,
manual pulse generator operation) if stopped by extend input stroke limit detection.
QOutputprohibited can be cancelled and manual operation can be executed even if out of the stroke range because
external input upper/lower stroke limit error is detected by the edge at positioning module.
Information on external input upperflower stroke limit is displayed at 1stand 20 bits of output parameter ST5 in
presentoperation state” s Bit information Read function block[POSz_SRD.
1 bit of output parameter ST5 in present operation state”s Bit information Read function block :
On: external input upper stroke limit undetected ~ Off: external input upper stroke limit detected
2 it of output parameter ST5 in present operation state”s Bit information Read function block :
On: external input lower stroke Imit undetected  Off: external input ;lower stroke limit detected

Both upper/lower limit signals are not detected if either upper or lower limit is just used as connected with the sensor in connection with external input
Upperfower stroke It
Please connect the signal surely to B contact if not used.
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3.8.2 SW upperflower stroke limit
SIW upperflower stroke limit is for a function not to execuite positioning if operated out of upperflower stroke limit setting
range which is set at parameters of SW package.
Range check of upperflower stroke limitis performed at operation start and during operation.

S/W lower limit S/W upper limit

Function not to execute positioning by its applicable command if operated out ofthe Setting range.

Information on SAW upperflower stroke fimit is displayed at Ohand 1s hits of output parameter ST2 in present operation
state”s Bitinformation Read function block[POSz_SRD].
0n bit of output parameter ST2 in present operation state”s Bit information Read function block :
On; external input upper stroke limit detected Off. extemal input upper stroke limit undetected
2 hit of output parameter ST2 in present operation state”s Bit information Read function block:
On: external input lower stroke limit detected Off: external input lower stroke limit undetected

SIW upperower stroke fmit is not detected at starting point undecided.
If output-prohibited ocours by upperiower it emor, origin point retum shall be reexecuted after moving to starting stroke area by a
manual operation fike JOG operation because it is swiiched over to origin pointundecided state .
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3.9 Random-positioned address value setting to origin point and present position change

39.1 Random+positioned address value seting to origin point

Randomyposttioned address value setting to arigin point can be allowed through origin point refum-address

items at SW package parameters.

Check of randompositioned address value of the set axis can be performed through present operation state” s codle information
Read function blockPOS1-CRD, output parameter CA after fixed origin point seting or origin point returm is executed.

Also, the position present can be identified at S package manitor after floating point et setting ororigin point return is
executed.

39.2 Present position change(POSz_PRE:rising edge - )

Present position change is to change the present address value to random address value.

Program 3.14 Present position change
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3.10  Floating point set setting(POSI -ALT)

Used to set present position to origin point compulsorily without origin point returnoperation of the machine.
The seting position at this time is the value Set at origin point return address.

The following caution shall be exercised for pogram with the origin point fixed because fixed origin point setingPOS -FLT) decides compulsorly
only origin point of the present positon by origin point refum adofess.

1. Removelreset emor if occunred, cancel output-prohibited and,

2. Reset the fied origin poit and then,

3. Change operation step No. to aperate by operation step No.assignmentPOS: -SVC) for starting.

3.11  Teaching function

Afunction to change positioning address value of positioning data”s step No. set to positioning address by
manual operation (JOG operation, manual pulse generator operation).

Teaching function is available only for stopped axis.

Convenient for frequent application of position address value and speed value as changed.
G6F -POPA has RAM teaching function and ROM teaching function.

G3F-POPA, GAF-POPA and G4F-POPB has only ROM teaching function.

3111 RAM teaching function and ROM teaching function

1) RAM teaching function
Speed value and position adaress value can be used as changed when positioning module is operated as powered on,
while the values are lost if powered off.

Only for G6F-POPA.

2) ROM teaching function
Speed value and position address value can be used as changed when positioning module is operated as powered on,
in permanent preservation of the values applied even if powered off.

Be careful that the number of ROM teaching is limited. (avaiable number: 100,000)

To increase the application number (with teaching operated step)

1) set 300 operation steps to repeated operation via software package and

2) change operation step No. POS1-3VC) to the next operation step if the teaching count number reaches
99,000 as compared with 100,000 or below(99,000) in PLC program so to

3) use upto teaching times of 99000X300=29700000.
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3112 Speed aching(POSz _VLT:rising edge - )
Afunction to change speed valuie of the speed No. et at positioning operation step.
Setting position data Setting speed data of speed No.

L!:lhlﬂlWllelulmlwm

CEE RN

:

EEEL]

HHEEEEE

S L
EHEE EIETE

B

2

HE
idd
CEE

Use speed teaching when speed value “100(1Kpps)’ of speed
No.0 is applied as changed to new value.

Program

Program 3.15Speed teaching
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3113 Position teaching(POSz _TEA:ising edge - )

Afunction to change position address valuie of position data.

Setting position data
Use position teaching when position address value
: of position data ‘s operation step No. O though set
E] |
o L to “100” is applied as changed. If position address
e (o= | el rond i Irg ]
| ol 1]
i e 1 o value of operation step No. O is always to be
i o= joon el eheif{ ~ B |
L] :“'_ En changed, set operation mode to repeated and
W i o | n » .
| ] i1 5 ] change position address value to position teaching
J | | 4 il 1]
S whge || (11 T i} i ;
= o i . e 1 (POSz_TEA) prior to start
Program

Program 3.16 Position teaching
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3.12  Setting operation step No.(POSt -SMC:risingedget )
This is used to change operation step number to execute, which is available only when stopped.

Seting in SW package
Np"mfgﬂ T e | v || e | e | | s |
1 0 Relaie Discble Contiuous Vald Sige 10 0 0 0
2 1 Relatie Discbe Contiuous Vald Repeated 20 0 1 0
Number change by setting operation stepNo[POS_SMCrising edge- ]: “2’
2 Relatie Discble Contiuous Veld Ado 1m 0 2 0
3 Relaie Discble Contiuous Vald Ao am 0 3 0
’ 4 Relatie Discble Contiuous Veld Ado am 0 4 0
5 Relaie Discble Contiuous Vald Repeated a0 0 5 0
Number change by setting operation stepNo PO _SMCrisingedge - ] : “6”
4 | 6 Rede | Diste | Crfns | Vil | Repeted | 1000 | 0 | 6 | 0

Afterthis, only operation step No.“6” is repeatedly operated if only continuous positioning start(POSK-AST) is used without number change.
Program

Program 3.17  setting operation step No[
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3.13  Parameter change in program (PO -PRM:rising edget )
Some of parameters et in SW package can be changed by parameter change command(POSs PRMising edget ).
Changeable items are as follows.

Items Setiingrange Description
Acceleration time 1 99 Acceleration ime changeable between 10 9990 .
Deceleration time 1 99 Deceleration time changeable between 10~ 9990
High speed of JOG 1 20000 High speed of JOG changeable hetween 10 200,000pps.
High speed of

1 2 High f origin - point I 1 .
o poit retm 0,000 igh speed of origin point retum changeable between 10 200000pps

0: With mode used
M code mode 0 2 1 After mode used
2:M code mode not used

Parameter changeable only when operation is being stopped.

Program 3.18 Parameter change
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Chapter 4 SW package

Detalls of SW package are described.
Be careful that SW package is changed from POSITION to POSPACK with its terms modified also.

C o5 wa IC
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Seedl /|
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4.1 Main manu bar
Control area of positioning files and communication ports to connect with positioning module and SW package.

File View Communication Model setting Data setting Help
sl | GEen | D el | D | D | | e
Save a_s(ﬂ)m X-fxis Position Data(G) Ctr+G

e ———— Y-Azis Position Data(B) Ctr+B
Print(E},.. Ctrl+P I T
Speed Data(5) AlteS
Exit(x)
4.1.1File
1) Open

Command to apen a file prepared by SW package.
Extension cord of the file is* *PLS”.
2) Save
Command to save a file prepared by SIW package.
3) Save another name
Command to save a file prepared by SW package in anather name.

4) Print
Command to print  file prepared by SW package with the following 5 items as selected.
(1)X-axis parameter
(2)Y-axis parameter
(3)X-axis position data
(4)Y-axis position data
(5) Speed data
oning module Print
Cur File Marne: Mo title
Positioning [GME PULSE 2 &xes]
~Print data
[ % E I~ % Axis Position Data
I pulse [T ID FEromm |15 i
I ine I™|dearee I~ % &xis Position Data
[ ¥ Axis parameter ID Feram I]5 i
I lpulze T mm I~ Speed data
I inich I degree
Print Setup | ITI Cancel
5) Close
Command to close SW package program.
4.1.2 View
1) Tools

Command to display tools at SW package.

=& T 7 8|t ve xo vosp| ?
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2) State display
Command to display the state bar at the left hottom of SW package

| GME | Fulse2 | Slotd | g

4.1.3 Communication
1) Communication port
Command to set serial communication port between computer and positioning module.

Comm Port

Comrm Part mvi Soeed

Parity
|—(3‘ [omer € Even € Oddl

[ata itz Stop Eitle)
7Bl &\ Glop B |
% 0 Bite ) & St Eits

¥ BEE Enaltie

0K I Cancel !

2)  Communication items
Command to select and send parameters, position data and Speed data set in S package to positioning
module orto read positioning module data in SW package.

Send data from SMW package to positoning modle j
£ B ol parameieg
™ % Besls paramesiap e l<—-—-4’7 —
I % fetks Pusiton Do ==t ‘ﬂd dafa of postioning mockle in SV package j
[~ ¥ #utks Pagiion Data _ G|
I Bawad data

Dk 1

Progra=s!

4.1.4 Model setting
1) Onine model setting
Used for processing SIW package data with positioning module equipped.
Pre-operation and monitoring of each axis are available only if set to On-ine model.
2)  Offline model setting
Used for processing SW package data without positioning module equipped.
4.15 Data setting
Data preparing area for operation of positioning module.
Refer to Chapter 5 & Chapta 6 for the details.
5 types of data are available for the seting.
1) X-axis parameter
2) Y-axis parameter
3) X-axis position data
4) Y-axis position data
5) Speed data
416 Help
Area to display the version of SW package.
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4.2 Shortened icons
Commands in 4.1 are rown via the shortened icons for quick processing.
Module seting(offine)

X, posiion data
Opn Print R{ead/wme L‘ X, parameter g Speed data ]

N\ @g’§|ﬁ‘mmﬁl|xpypm/yn§|ﬂ|§
I

o) Comse) %
Y, postion data
)

Module seting(on-fine)

4.3 Pre-operation mode
Avea for preoperation of positioning module through SIW package.

See 431 ‘]\~ (E”Q Asis
ChD Axis
w43 el [ eiCng CvOmd |

e |
(sesss Ll [ore

1= [
[0 Pulse

—

=10pps

[0 Pulse
II— =10pps
co— )

1 Pulse
See 435 5— .JOG=
( Sl o]

4.3.1 Monitoring axis selection

To select an axis desired to monitor by positioning module.
Xaxisand  Y-axis can be selected as available according to the module.
If no axis is selected, monitoring can not be executed.
4.3.2 Monitoring start/stop
Monitoring starts on the selected axis as specified in 4.3.1.
Tostartmonitoring select the icon ““Monitoring start” whichwill be changed to “Monitoring stop”, and to
stop monitoring select*“Monitoring stop” which will be changed to “Monitoring start”.
4.3.3 Command selection_ selection of the axis to preoperate
To select an axis desired to preoperate or JOG-operate in SW package.
Any selected axis here can be pre-operated in 4.34 & 4.35.
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4.3.4 Preoperation by SW package
Shape of SWW Icons Terms Description of the terms fuRel?'tEd
age p nction
pal block
0 R G| | Origin Origin point refumoperation POS z ORG
A S T| | Auto Start Operation Start POS z AST
| N T| | Linear Interpolation Linear interpolation start POS z INT
R T P| [Return To Position Return to prior position to manual operation POS z RTP
F L T| | Floating Point Set Floating point set setting POSz AT
S T Pl [Stop Deceleration stop POS z STP
M 0 F| |M Code Off M code off POS z MOF
N M] | Next Move Continuous operation POS z NV
R E S| |Reset Eror reset POS z RES
£MD : 0 F F| [Pulse Out Inhibit QOutput-prohibited cancelled POS z_OFF
] 63 LT M P G| Manual Pulse Generator MPG allowed POS z MPG
LPLT] 5T | MOE] e i i
eS| oFr | s | Position teaching
(TE4] — :,“ T E A [Position Teaching Nofsiep no)lsgtung anged 298 , POS z TEA
= s Pulse(position ~ address):setting  rangex
T 16,744,447
%IJ F‘:: Speed teaching
R Vv L T| | Velocity Teaching No.(speed data No.setting range0 127 POSzZ\WT
L — X10pulse(speed data):setting ranged 20,000
Blict B I Present posiion preset
P R E| [Preset Pulse(position  address):setting ~ range+ | POSzPRE
16,744,447
V. C__ 0| |VelcyChenge Speed change _ POS 2 VCG
X10pulse(speed data):setting ranged 20,000
) Speed override
0 R| [Ovenide , POSz OR
X10%:setting rangel 15
S m C Set Move Data QOperation step Ng.asmgnment POS 2 SHC
Number Change No.(step No.):setting range0 299
I N C Inching(forward) Inching start POS 7 IC
| N C | |inchimgfreverse) Pulse(position address)setting range99 9 -
Click the icon to execuite an applicable command.
435 Jog operation by SW package
hape of - Rel
Shepe of SW Icons Tems Description of the terms gated
package function block
|?| JOG High Speed Reverse Reverse highspeed JOG operation
Jog :
{ - | b | 8 | - | JOG ng Speed Reverse Reverse Igw-speed JOG operatlgn P0S 206
|> | 30 High Speed Forward Foward highspeed JOG operation
JOG Low Speed Forward Forward low-speed JOG operation

Click theicon to execute an gpplicable command, and click oncemore to stop the command.




Chapter 5 Postioning Parameter

Chapter 5 Positioning parameter
Parameters to be setin SW package are described.
Be careful that S package is changed from POSITION to POSPACK with simultaneous control available if 2 axes used
and its terms modified also.
Parameters of SW package are structured as shown below. The parameter items shall be set per axis.

g

6

Se58

! Accel, Time ||m! #10ms Decel, Time [Ti0 #10ms
Backlash |D pulse Bias Speed ig #10pps
Upper Limit |]5?444.-_1? pulse Loweer Limnit |_]5?4444? pulse
Speed Limit |2ng9 #10pps Paszs Time |5 #10ms
Qutput Dir, M Code Mode
( £ 4 Type £ B Type ( " ith  After = Mone
Rotation Jog Speed
’7 = Forward = Backward | ’7 High [500 Lowe [50 #10pps
~0Origin Return Method —~ Origin Return Method
&+ after Mear Zero signal 'On’ Direction ¢ Forward = Backward
 after Mear Zero signal 'On” and "Off’ Compensationlﬂ— pulse
¢ by Mear Zero signal and Limnit signal High Spead |EDDD = 10pps
€ by Mear Zero signal only Low Speed [0 #10pps
_Zone Setup Addressl. |D pulse
Rangs:- 16,744 447~+16,744.447 pulss] Dl Vs g 5L
0N Begin OM End
Zane #1 [0 [o
Zone 42 0 0 WWrite Read QK. | Cancel
Zone 43 [0 [o |
[New package(POSPACK)]

: Towrite parameter setting value by positioningmodule

: Toreal parametersused in positioning moduleto SW package

: Tomonitor or save new parameter setting value as changed

: Tocancd new parameter setting value and use previous value continuously

See54
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| Accel, Time W—“‘“’ #10ms Decel, Time [io0 | lims
Backlash ID— pulse Bias Speed iﬁ“w #10pps
Upper Lirnit W pulse Lawer Limit IW pulse
Speed Limit IW #10pps Pass Time |5_‘“ =10ms
Cutput Dir, I Code Mode
A Tupe B Type (  With " After = Mone Sedd
—Rotation —Jog Speed
Se53 {+ Forward {~ Backward High [500 Lo [50 #10pps Sebh5
r—Origin Return Method ~Qrigin Return Method
@+ after Mear Zero signal "0On’ Direction ¢ Farward @ Backward
" after Mear Zero signal '0On” and "0ff° Compensation[0 pulse
Sees6 ¢ by Mear Zero signal and Limit signal High Speed W #10pps
by Mear Zero signal only Low Speed |50— #10pps
e BER Addressl; Ig— pulse
Range:- 16,744, 447~+16,744.447 pulse] L LU 10 EAle
OM Begin O~ End
Zone #1 [ 1]
Se58 Zong #2 :D :D Wifrite Read (0] | Cancel
Zone #3 [0 o |
b e e ;
[Oid package(POSITION)
m Terms modified
Related . Atter modified
. Before modified (POSITION Remarks
ftems ( ) (POSPACK)
) ' Referto5.13
Bias speed Bias speed :
51 Unitchange pulse/sec x10pps
' Stroke upper limit SIW upper limit Referto5.14
Stroke lower limit SIW lower limit Referto5.14
54 No None Referto5.1.3
55 Jogging speed JOG speed
Return after origin point L/S | Origin point detection after
(etection Near zero paint Off
Return upon origin point L/S | Origin point detection after
56 (etection deceleration at near zero point On
Retum f 10 orign pon LIS Origin point d.et.ectlon by origin point
and upperflower limit
Reumifno phase Z Qrigin point Qetecuon by
Near zero point
58 ON position ON start point
' QOFF position ON end point
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5.1 Basic parameter
Basic parameters are described.

Accel, Time im]! #10ms Decel, Tme 1m0 #10ms

- Backlash IU plze Bias Speed |g #10pps
Upper Limit I]quq? pulse Lower Limit |-|574444? pulse

1 Speed Limit [0 #lpps Pass Time ]5_ #10ms

5.1.1 Acceleration/deceleration time
Appliedto tart point & stop point of positioning operation, origin point returning high-speed operation
and JOG hightspeed operation, and also to continuous operation command(POSz NM:rising edge- ),
speed change command(POS,_V CG:rising edge- ) and speed override command(POS,_OR:rising edge- )
inpositioningoperation.

However,error may occur if deceleration stop command(P0Sz STP) is wused during
acceleration/deceleration staged operation at continuous operation command(POS z NM),
speed change command(P0Sz VCG) and speed override(POSz OR) in positioning operation.

Acceleration/decelerationtime shall beset inunit of axisat parametersof SW package.
SdtingrangeisO  999(Unit: 10 ) per axis.

1) Accderationtime: Timereguired to reach Speed limit set a parameter from speed' 0" (stop State).
It meansthe time required to reach speed limit set & parameter from bias speed st if biasused.
2) Decderationtime: Timerequired to reach speed 0" (Sop state) from speed limit set a perameter
It means the time required to reach bias spead set from speed limit setat parameter if hias used.

Speed C’ Speed limit
VT g ——

\

\

N
I
1

: Set speed
1

T

1

1

1

1

1

]

1

)

1

]

1

1

AN
1
1
: Actual decel. ime
1
1
1 Time
1

T Lg
: I | i
LM} 1, Decel. ime :
1 < >

Tans

Speed limit : Max. speed when position s decided as allowed in parameter items of SW packege

Setting speed : Speed detavalue actually operated by position data.

Actual acceleration time : Time reguired to reach Speed value set to speed deta from peed 0" (stop State).
Actual deceleration time : Time required to reach speed* 0" (Stop State) from speed vl ue st to speed data.
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5.1.2 Backlash compensation

Backlash means the error that the machine doesn’t aperate due to abrasion when rotation direction is changed in case
motor shatt is connected with gear and screws.

Backlash compensation when output shall be added to positioning amount if rotation direction is to be changed.

In G3F-POPAIGAF-POPAIGAF-POPB, itis available for positioning operation,

and in G6F-POPA, itis available for positioning operation, inching operation and JOG operation.

Setiingrangeis0  999(Unit: Pulse) per axis.

Origin point return shall be surely executed if backlash conpensationisever set or changed.

Since the original position may not be reached by hacklash if the position is moved Im to right and then 1m to left again,
hacklash compensation shall be added.

move Im to right (forward)

move 1m to left (reverse)

Direction change

h 4

. Shiting with backlash compensation
l

,  Backash )

gl

Backlash compensation is,
In G3F-POPAIGAF-POPAIGAR-POPB, moved at low speed for backlash compensation value after positioning address
amount reaches target point.

soged
A,B,C :Relatiwe PO,P1,P2 : Figure in ( ) is motor rpm.
P1,P2,P3:Absolute Other than () is load travel value
P2 : 3000
(Plls.&o5)00 (3000+compensation)
L
P0:1000 Time
Backlaph
(1000) C€:1500 ey
(1500)
v
InGEF-POPA, moved to target paint with backlash compensation value added to address value of positioning
operation, inching operation and JOG aperation.
soged
A,B,C :Relative PO,P1,P2 : Figure in ( ) is motor rpm.
P1 P2 P3:Absolute Other than () is load travel value
P2 : 3000
P1:1500
(1500) (3000+compensation)
P:1000 ' " Time
(1000) C:1500
v (1500+compensation)
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5.1.3 Bias speed

Stepping motor is used to reduce positioning time with startspeed setting at early operation stage to make
motor rotation smooth because torque may be unstable near at speed=0.

The setting Speed at this case is bias speed
Setiing range is 0 20,000(Unit: 10pps) per axis.
Bias speed is used for  positioning operation by start command,

origin point returm-operation,

JOG operation and
major axis of interpolation operation (unavailable for minor axis).
Speed
' S
4 3 Speed limit
Operation with bias speed—] /" Positioning speed AN
set \’ /7 : Origin point return speed N
7 ] AN
4 | 306 spegd \ { Operation without bias
7/ / 1 Interpolation op. speed N
) ! 2\ speed set
1
1
1
A 1
Bias speed :
l Time
. : >
\ 1
) Accel. time | Decel time
[ — <t >

| Fonari_|

Be careful ! If bias speed is set high, whole operation time can be reduced profitably but if set too high, impact noise occurs at start and stop points
leading to damage on the machine.
Bias speed shall be set witin the folowing rage
(If origin point return-speed is set lower than bias speed error 87 occurs, and if operation speed is set lower than bias speed at positioning error 86
oceurs,)
1)Bias speed < posioning speed data
2)Bas speed < origin point retum at low < origin point retum at high
3)Biasspeed < JOG at high (JOG lowspeed operation has no connection with bias speed)
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5.1.4 SIW upper/lower stroke limit
; Also called asstroke upper (lower) limit.
Stroke limit means movable range of the machine with its upperflower value set to SW upper/lower
stroke limit. If operated out of the Setting range, positioning will not be executed.
Namely, if operated out of the sefting range, positioning by its applicable execution command
is not executed.
This is used to prevent separation from upper or lower imit due to positioning address value
setincorrectly and abnormal operation due to error in user program. Limit switch for emergency
stop needs installation near by stroke limit of the machine for this function.

——q————
1
1
'

1
1

-
(-

S/W lower limit S/W upper limit

Range check of upperflower stroke fimit is performed at operation start and during operation..
If an error is detected hy SIW upperflower stroke limit value setting (S stroke upper limit address range
exceeded : 25, SIW stroke lower limit adctess range exceeded : 24), pulse outpuit of positioning
module s prohibited.
Thus, cancell output-prohibited (POSz_OFF:rising edge - ) to detect the eror and restart the operation.
Setting range shall be set per axis
SIW stroke upper limit address valuerange : 16,744,447 16,744,447
SIW stroke lower limit address value range :-16,744,447 16,744 447 (Unit: Pulse).
5.1.5 Speed limits
Max. speed of positioning operation avaiable.
Setiing range is 0~ 20,000 (Unit: 20pps).
Speed data, origin point retum-speed and JOG operation speed in positioning operation are
influenced by speed limits. If the value is set larger than speed limits, error will be detected.
If origin point return-speed is larger than speed limits : error 87
If speed data for psitioning operation is larger than speed limits : error 86
If JOG operation speed is larger than Speed limits : error 86

5.1.6 Position passing time
Signal of position passing time is tumed on after positioning complete in single operation,
repeated operation, auto-operation, continuous operation, constant operation with postioning
and origin point retuming, and is tumed off after kept on as long as set.
The moment positioning start command or starting point retum command is executed during
position passing signal On, the signal will be Off.
In continuous operation mode, position passing signal will be output whenever shiftis complete to
the adarress set at operation step.
Setingrangeis0 999 (Unit 10 ).

5-6
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In single operation mode.
STed
[
Dwell
— Dwel
. 4 f ]
A A
By — Y
- b pos s ot e
Pos. passing time

In auto-operation mode.

Speed

1
Pos. passing time 0. pass. Ut e
tN

In continuous operation mode.

Speed R

-

w 11

A
—

|

Pos. passingtime  ___

W :pos. pass. output time |4E>| |<1—W>|

Time
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Chapter 5 Postioning Parameter

5.2 Qutput direction

— Clutput Dir,
8 Type « B Type

Sinceinput methods used for SERVO driver or stepping motor differ eech other, such apulseout
direction of positioning module shall be selected as gpplicable.

Output direction types
TypeA: Forward pulse andreverse pulse are output from different terminals respectively.

_TMDP_AJ

RP term.

< Forward _output » Reverse  output

TypeB: Foward pulse and reverse pulse are output from one terminal, and detecidn signals of
forwardireverse directions are output from different terminals respectively.

aiigipigiyipininliy

RP term.

Forward  output Reverse output

A
y
\

5.3 Rotation direction

Forward rotetion : Rotation direction is set to the direction where present velue of position addressis

ontheincrease
Type A
FP term. i i
Forward op. I I Reverse op.
RP term. I I
Reverse op. Forward op.
N If set forward If setreverse
Reverserotation : Rotation direction is set to the direction where present value of position addressis
onthedecrease
Forward op. . Reverse op.
RP term.
Reverse op. Forward op.
< L P
If set forward If set reverse
54 M code mode
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kM Code Mode
’7 £ Wiith - After = MNone

M code mode which has been set at parameters are wholy applied to all position data of its applicable axis .

M code No. can be set respectively per operation step No. of positioning data

M codeNo. settingrange: 0 255

M code can beused to check operation step No. presently executed and to perform supplementary work

(clamp & drill rotation, tools exchange, etc.) by Read at output parameter“MCD” of present operation

staté scode Read function blockPOSz_CRD: level) in program.

M code signal produced during operation can bereset by M code*Off” command(POSz_MOFrising edget ).

In G3F-POPA/G4RPOA/GAF-POPB, M code signal operates along with M code No.according to M code mode as
set at parameters during positioning operation, but positioning operation can be executed by the next operation
step No. regardless of M code signal “On/Off”.

In G6F-POPA, the next operation step No. is not operated when M code signal is “On”even if positioning is
complete, which will lead to error (errorNo. : 40). Thus, if M code signal is “On”, M code signal shall be “Off’ by M
code “Off” command(POSz_MOF:rising edge ) for positioning operation of the next operation step No.

M code mode is classified into With mode and After mode accoring to output timing of M code signal.
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Position data setting

Settingin SW package

Paametarssetting

Program

Program 5.1 M code mode
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Chapter 5 Postioning Parameter

)\Wihrmode

This is a mode outputting M code Onsignal and simultaneously producing out M code No. set at position data
with start command (start: POSz AST, linear interpolation start: POSz_INT) of positioning operation
o output parameter “MCD” of present operation staté scode Read function blockPOSz_CRD: level).

Positioning start
(PoZAST)

G6F-POPA Speed

f

Auto

Dwell

~
»

Single \ “—>

Dwell

Time

—

M code No
(POSZ.CRD,
ot peramer MCD)

BUSY
(POSZ.SRD, o

perameter TG 5 1bi)

Mcode On signal
(POSZ_SRD, i
pavameser ST3 5 b

M code Off com.

7Y

A
\,/

(POSZ R

G3F-POPA
G4F-POPA
G4F-POPB

Speed

Positioning start
(POZAST)

Time

M code No
(POSZ_CRD,

<

Qut paameer MCD)

BUSY
(POSZ_SRD,
perameser STBs 3thi)
M code On signal
(PO SRD, i
parameter ST3s i)

M code Off com.
(POSZ_NOF)

A/
T4
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2 Afer mode

This is a mode outputting M code Onsignal and simultaneously producing out M code No. set at position data
to output parameter “MCD” of present operation staté scode Read function blockPOSz CRD:
level) after positioning is complete by positioning start (Start POSz AST, linear interpolation start: POSz INT).

G6F-POPA

Speed

Positioning start
(POSZAS

Single \

Dwell

M code No.
(POSZ.CRD,

ot parame MCD)

BUSY
(POZ_SRD, 1
petameter STE s o)

M code On signal
(PO 5RO,

/
[ X
i

paaner ST3s Thi)

M code Off com.
(POSZ.MOR

Time

G3F-POPA
GAF-POPA

Speed

G4F-POPB

Posiioning stat
(POSZ_AST)

Dwell

Single \ —)

Dwell

-

M code No
(PoSZ.CRC
ot paamer MCD

N
N

BUSY
(POSZ_SRD,t
perameter STBs  $bi)

M code On signal.
(PO RO,

Ay
>

peaneer T35 1
L«\

M code Off com.
(POSZ.M0R
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55 J0G speed

’r._lug Speed

High W Loty |5[|— #10pps

JOG speed for JOG operation[POSz_JOG],a manua operationisavailable for JOG low-
Speed operation and JOG high-speed operation.
Refer to 36.1 JOG operation for further information.

5.5.1 High-speed

JOG high-speed operation is of acceleration, congtant and deceleration staged pattern.
Accderation stageand deceleration stage are controlled by acodleration/deceleration time.
JOG high-speed settingrange: 1 20,000(Unit: 10pps)
(Caution for high-speed setting: bias speed < JOG high-speed < speed limits)

5.5.2 Lowspeed
JOG low-speed operation has not acceleration/decel eration staged pattern but only constant
dtaged pattern.
JOG low-speed settingrange: 1 10,000(Unit: 10pps)
(Caution for low-speed setting: Caution required since operation is performed regardless of bias
speed and speed limits.)

56 Origin point retum-processing method

Origin Return Method
i+ after Mear Zero signal 'On’

{~ after Mear Zero signal 'On" and "Off

by MNear £ero signal and Limit signal
= by MNear £ero signal only

4 starting point return-processing methods are available as restricted respectively

according to positioning modules.
Originpoint returm: GFHRCPA GFRCPA GFPOPB GFRRCPA
processing method
Orign pont Qetect|on afer Available Available Available Available
Near zero point Off
Origin po!nt Oetecion afer . Available Available Available Available
deceleration at near zero point On
Origin point detection by origin point |y e Unavaleble Avaiable Aailable
and upper/lower imit
Orign pont detcton by Avalable Unavalb Avaeble Avalable
Near zero point

However, asfor G3FPOPA O/SV3.0 or above, origin point return isavailable through
origin point detection by origin point and upper/lower limit and by near zero point.
Refer to 3.5 Return to origin point for the detailson origin point return-processing methods.
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5.7 Return to origin point

— Origin Return Method
Direction " Forward & Backward

Compensation[0 Pulse
High Speed [S000 | #10pps
Low Speed [50  =10pps
See5.74 | Address [ pulse
| Dwell Time Im— w10ms

Origin point returnitemswhich areinfluencing origin point return-commandPOSz ORG]

i

See5.7.5

processing areclassfiedinto the following 6 types.

5.7.1 Direction
Origin point return-directionis classified into forward rotation and reverserotation on the
basis of 5.3 Rotetion direction.
4.3Rotation Origin  point retum- Puise-out operation of positioningmodule
direction direction
Foard Forward rotation Forward origin point retum executed
Reverse rotation Forward and reverse origin point retum executed
Reese Forward rotation Reverse origin point return executed
Reverse rotation Reverse and forward originpoint retum executed
5.7.2 Compensation

Compensation is used at origin poi ntdetection(input at phase Z) to adjust a little divergencedf the

machine” s origin point (clifference between setting value and actual travel value due to

mechanical eror).

I origin point compensation has been s, detect origin point and then moveit asmuch
asset data(+, -) asorigin point compensation when executing origin point return-command
S0 to complete origin point refumn operation.

Setting range of dtarting point compensation:-999 999 (Unit: Pulse)

/‘Jﬁﬂ&INeaIZem.me‘On"

y High “

:Stanpomt'
) retum Do Time
]

Near Zero Point detectn.
(POSZ SRD, out e TS *53'bi)

]

Origin paint detectn.
(POSZ SRD, aukpara STS s )

Origin point retum dwell time signal
(POSZ 58D, apara ST s ')

|

Origin point !
reum E
1

1

]

i

:

i

1

:

:

1

Qrigin point compensation signal
(POSZSRD opara ST s 'hi)

During origin poit retum 1

(POSZ SRD, kg STE s b

Origin point refum complete
POSZ SRD, ok ST6 5
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5.7.3 Speed of the return to origin point
Speed of thereturntoorigin point by origin point return-command includes high-speed
and low-speed.
Setting of origin point return-speed shall be asfollows ; “ speed limits > origin point return
high-speed > origin point return|ow-speed”.
1) Origin point return high-speed
Congtant saged-operation speed viaaccel eration stage by origin point return- command.
Setting range of origin point return high-speed : 1 20,000(Unit: 10pps)
2) Origin point return lowspeed
Congtant staged-operation speed via deceleration stage by originpoint return- command.
Setting range of origin point return low-speed : 1 20,000(Unit: 10pps)

Origin point return low-speed shall be setaslow as possible when origin point
refum-speed is to be set.

If the low speed is set too fast, detection of origin point signal may not be accurate.

5.7.4 Address

Itisused to changethe present address value to asetting value at origin point return address
when origin point return is complete by origin point return-command,
Setting range of origin point return address: -16,744447 16,744,447 (Unit: Pulse)

5.7.5 Dwell time

Time required to keep precise stop accuracy of subo motor used for positioning

Actually, the time required to remove remaining pulse of the variation counter right after positioning
complete is the cwell time, and especially the dwell time at retum to origin point is called s origin point retumdwell time.
Setting range of origin point return-dwell time: 0 9999Unit. )
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58 Zone setting
Zone Setup
Fange:- 16,744, 447~+16.744, 447 pul=el
0~ Begin o End
Zone #1 [o o
Zone #2 ] [o
Zone #3 ] [o

Setting available intherange of position address where positioning module can move to with the
following 3 types.
Zone No. will be “On™ when present position is passing through address value set to Zone.
Zone #1 : 2 hit of output parameter ST3 in present operation state”s Bit information Read
function blockPOSz_SRD)
Zone #2 : 3thit of output parameter ST3 in present operafion state”s Bit information Read
function block[POSz_SRD]
Zone #3 : 40 it of output parameter ST3 in present operation state”s Bit information
Read function block[POSz SRD]

Thus, additional work can be executed using*“On’™ information when position set to Zone area is being controlled.

Seting range of Zone:-16,744,447
Zone setting shall be as follows.

16,744 447(Unit. Pulse)

Zonet3 signa
(POSZ_SRD, e

STy s

Pos. sadress

L —— 190 60 700 1(%00 1200 1%00 "
E ' On ! ! ; |

- . ZonetL sigrel : I !
Ring 1B,?éié,dﬂdggi;\B,Md,fiéTNpE\Hsde] (po(s)gsmjfpnaa of o | !

sTIs2h) R ;

medl W Lo ! i :
meldfy (W D2 of m
Lone 1 [T ] STyt ! o |
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“On start point’shall be set smaller than “On end point’.

Program 5.2 Zone setting
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Chapter 6 Pogtion Data For Pogtionn

Chapter 6 Position data for positioning

Position data to be setin SIW package is described.
Be careful that SW package is changed from POSITION to POSPACK with its terms modified also.

See 6.6 See6.8
See 6.7

See 6.2
See6.1 See 6.

1 1 V ] 1 ;I
Step|Coord| Over Op. Invalid Speed Dwell
Mo. |inates| ride | Method| /valid . Lizelz| Aekiless | X Coels No. (x10ms) =
2 abs dis cont invalid |single o n] a a
] abs dis cont invalid |single o] 1] u] u]
L) abs dis cont invalid |single o] 1] u] u]
5} ahs dis cont invalid |single 0 i] u] u]
E ahs dis cont invalid |[single u} u] u] u]
7 ahs dis cont invalid |[single u} u] u] u]
a ahs dis cont invalid |[single u} u] u] u]
=] ahs dis cont invalid [single u} u] u] u]
10 ahs dis cont invalid |[single u} u] u] u]
11 ahs dis cont invalid |[single u} u] u] u]
12 ahs dis cont invalid [single u} u] u] u]
13 ahs dis cont invalid |[single u} u] u] u]
14 ahs dis cont invalid |[single u} u] u] u] ..IJ
Wirite Read 0K Cancel | |
[New package(POSPACK]
: Towritevaues set a position databy positioningmodule
| : Toreed position data used in positioning moduleto SW package
Chexk : Tomonitor or savenew value set at position dataaschanged
Cand : Tocancd new value set a position deta.and use previousvalue continuoudy
| How to prepare
, Operatio ' .
Step | Coordina . P Invalid  Operation Speed
ltems Overide | n : Adaress M code Duweell
No. tes Ivalid mode No.
Method
Method Use the mouse to select applicable cell
. Use the mouse to select applicable cell and to
Details of b
ool define the details directly.




Chapter 6 Postion Data For Postioring

m Terms modified

Method Ower Ride Op End Skip Op Mode hddress M Code Speed Mo, DOwell

BES dizable K Ves I [ I I

hE disable LK es ngle I I I I
2 hB3 disable 0K Yes Single 0 1] 1] 1]
3 ABS disable 0K Yes Single 0 1] 1] 1]
4 ABS disable 0K Ves Single 0 1] 1] 1]
5 ABS disable 0K Ves Single 0 1] 1] 1]
B AES digable 0K Ves Single 0 1] 1] 1]
7 B3 digable 0K Ves Single 0 1] 1] 1]
o ABs digable 0K Ves Single 0 1] 1] 1]
9 ABS disable 0K Ves Single 0 1] 1] 1]
10 ABS disahle 0K Yes Single 0 1] 0 0
11 ABS disahle 0K Yes Single 0 1] 0 0
12 AB3 disable 0K Yes Single 0 1] 0 0
13 AB3 disable 0K Yes Single 0 1] 1] 1]
14 AB3S disable 0K Yes Single 0 1] 1] 1]
15 AB3 disable 0K Yes Single 0 1] 1] 1]
16 #B3  disable ok Yes single 0 0 o o
17 #B3  disable ok Yes dingle a 0 a a
18 483 disable 0K Ves Fingle g 1] 1 0 =

[Old package(POSITION)]

Double-click here to display the screen below.

ove Data

et(PLLS

— 4B/ 1N
-] I~ Over Ride Enable
< = Incremental I~ Op End
I~ Current Data Mo Skip —=—
—0p Mode
& Single Pos Address [0 Pulse
¢ Repeat M Code o0~ 288 =
~ duto Speed No. ID— 0-127 <
See 66 ¢ Cont inuous Dyell Time [0 wlns ~—
¢ Const
" Const(Pos) [ ® ]| Cconcel | m
Related  items Before moclified (POSITION) After modified (POSPACK)
6.1 Step
6.2 Method Coordinates
6.4 QOperafion Operation method
6.5 Skip Invalid/Valid
6.7 Position address Position address(pulse)
6.9 Speed NO. Speed No.
6.0 Dwell Dwell tme(x10 )
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6.1 Step No.

Serial No. of positioning data in setting range of 0~ 299.
Positioning operation of each step No. is decided according to “ 6.5 Invalid/valid' setting

“If 6.5 Invalid/valid” setting is m : applicable step No. executes positioning operation.
“1f 6.5 Invalid/valid” setting is : applicable step No. is skipped over until “6.5 Invalid/

valid" setting is m among the following step numbers and step No. if encountered executes
positioning operation.

6.2 Coordinates
Coordinates of position data classified into |Abso|ute Coordinates| and |Re|ativeI

[Coordinetes],
6.2.1 Absolute Coordinates (control by absolute method)
A)Positioningis controlled from start address to targetadaress (setat positioning data).
B)Positioning contral is executed as based on the address frigin point address) assigned at
origin point retum.
C) Shift direction is decided according to start address & target address.
start address < target address : position decided forwatl
start address > target address : position decided reverse
[Ex]
If origin point refum address is 1000 and  target address is 8000, forward travel valueis 7000(8000-1000).

Setting in SW package

Setting at parameters Setting at position data

Bilgin Ratum Mathod
Diectinn T Forward = Hackeand

Addrers L
Dwall Time [0 &107e

Compsnsstion [T pdse

| Shep| Coord| Oves | Op, vl Tpeesd [rares |l
High Spaed [FO00 1 ppe esdl e b vt | Mawttod | fvama| OF- Mode | Addreas | M Coda (SRS SR,
Low Epeed IBE #Ihop3 1] *.lI;: _l:ll:- canl inyalid |mingle 'EI l.'l [' l.'l

Results of positioning
0 100 8000
I + | | | | | | o
I I I I I I I
T‘ Travel value:7000 4
Start point address Specified address

Control by ahsolute method (Absolute Coordinates)can be started at the state that origin point has been decided.
If started at the state that origin point has not been decided, enor 76 occurs. Aaable operation modes are separate,

repeated, auto and continuous operation.
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6.2.2 Relative Coordinates (c ontrolbyincremental method)

A)Positioring is controlled at start address as much as target travel value.
B) Shift direction s decided according totravel value sign.

If shift direction is + (or no sign)

If shift direction is -

- position decided forward (address incremental direction)
: position deciced reverse (address decremental direction)

Start powt address
Reverse « » Forward
<——>
Shift direction if sign is- Shift direction if sign is+
[Ex]
Iforigin point refum adcress is 5000 and target address is—7000, position is decided at -2000.
Setting in SAW package
Setting at parameters Setting at position data
Crigin Astum Metad
Diraction = Forwand  F Gachward
E:-mp-annimﬁ ks
High Spaed [T kil
s 1 ranna] e | Menno| o | 09: Mode | Addrazs | M Code| SGES | SR,
Atk 710 ki inc . |dim |cord vald  |airgle - 1] 1] [1]
Dwddl Time . [ klOme
Resuilts of positioning
- 0 5000

=

Specified address

Twmmmmmumm_,f

Start point address

6.3 Override

Override of position data means speed override classified into |a||0wab|e| and |prohib'rted.
If speed override is used in program, override shall be set to allowable at position data

per step No.

Available only at constant staged operation patter. If used at others “error 56" occurs.

Avallable operation modes are Separate operation, repeated operation and autoaperation.

The speed will be with acceleration stage and deceleration stage if changed by speed override.

Setingrangeis1  15(setting unit: 10%).

[ Ex. ] If speed data value is set to 2000, the speed is 20Kpps and if speed override is set to 15 (150%), the speed is

20000 X 15=30000 (30Kpps).

If speed override is to be continuously used, the operation shall be as based on the speed value as set at speed

data.

Refer to 3.7.3 for the details on Overide.
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6.4 Operdion method
Operation method of position data includes |continuoug and [complete] only available for
G3~-POPA and G4F -POPA.
means that positioning operation is executed by present operation step No.
and then by the next operation step No. set to at “6.5 Invalid/valid' .
means that positioning operation is executed by present operation step No. and
then not executed by the next operation step No. regardless of 6.5 Invalid/valid'.

If positioning of operation step No. set to operation method is complete, operation step No. shall be changed by operation step
No.assignmenfPOS z_SMCrising edge - | prior to the next start command[POSz_ASTxrising edge - |.
If start command is used without operation step Na change, error 119 occurs.

6.5 Invalidivalid
Invalid/valid is used to decide whether or not positioning operation is to be executed per
operation step No. of position data.
If set to finvalid, positioning operation is executed not by the applicable operation step
No. but by the next operation step No.
If set to , positioning operation is executed by the applicable operation step No..

6.6 Operation mode
Operation modes of position data are classified into position control, speed control and
speed control -+position control according to control methods.

Control method Operation mode
Single operation
Position control Repeated opt?ramn
Auto-operation
Continuous operation
Speed control Constant operation
Speed control | Positioning
-+position control constant operation

Be careful that changing methods from speed contral to position control differ according to postioringmodules when positoringconstant operation is used.
1)n G3~POPA, GAF-POPA & GAF-POPB, speed control is changed to position contral by deceleration stopPOSz_STPrising edge - ] and

2)in G6F-POPA, changed by outer input signal ofspeed posiion switching input signal”.

Acoordingly, deceleration stop[POSz STPising edge - 1 is regarded as a_stop command in GGFPOPA wih origin point undectied

Refer to 3.2 Operation mode for the details.

6.7 Position address(Pulse)
Setting area of travel value of position data by address value.
Setting range is 16,744,447 16,744,447 (setting unit: Pulse).

Position address value is changeable in program by position teaching[POSz_TEA:rising edge -].
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6.8 M code
M code function is wholly applied to all axes by M code mode set at positioning
parameter and can be used for the program by number setting per operation step No. in
the setting range.
Setfingrangeis0 ~ 255.

How to use M code in program
1) M code No. Read is allowed by present operation staté s code inforation Read[POSz_CRD” s output parameter MCD].
2) OnlOff state of M code operafion can be checked by present operation sta” s bt information Read[™ bit of POS z SRD s output parameter ST3).

Refer to 5.4 for the details.

6.9 Speed No.
It meansthe number of speed deta st & peed dataavailable per operation step No..

Setingrangeis0  127.
Speed data value of speed No. is changeable in program by speed teachingP0Sz_VLT:rising

edge - ).

6.10 Dwell time(X 10 )

assigned prior to the next positioning operation after one positioning operation is
complete.
SetiingrangeisO 999 (setting unit: X10 ).

If setting dwell time value is 50, actual dwell time is 5010 (500 ).

In particular, if SERVO motor is used it is setting data of standing -by time until stable
stop state is reached since actual SERVO motor may not have reached or may have
exceeded the target position even though positioning module is at stop state.

Operation state of the applicable axis of positioning module is kept “On” during dwell
time operation, and will be “ Off" with positioning complete signal “On”if dwell time

elapsed.
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6.11 Speed data
1-placed unit displayed
T e N - |
T o o - (oo [ 5[ &8 [ ¥ [ o ] = J=
2- [1] [x) [} [ e} ] [} [} 2] 2] 2]
T o o a O 0 o o o O
P'a om | i 1] ] (1] [x] L] (i] [x] x]
ced ap. |0 &) o G =} ] It =} ] =}
unit B
dis Eg [ (] 1] 1] o [8] [ [x] 3] (]
e T 0 [l (1] i ] Lt (1] il a] (1] (u]
pla T ] i fi i AT R i o il i
yed T o] i ] i [ A i} 1] (1} 1]
T 0 i 0 o (i i i o
iin |0 0 0 i o ol o ol o e
ik ] n-.dl ok | r_.“ﬂ] |
[Speed No. is 84]
[New package(POSPACK)]
: Sfen‘—'ﬂah‘ 1 ' |
1 ! - I l'"'|: s : Il"__l
AR = o ol O
A v o
AR o o O ol O o
A o ] o o B
SR o o o
T o o O O o
I o o ol ) o
A o S o |
AT o < o R o o
AR O i
R o o A o |
N o o X o o
A28 o o A o o
N o B o R o o
! 14:]0—:’: O] R G E?EID_:
I E|n !i_j?i|n P B E
[Next speed No.] —{::> : Hest 1> | : 0K :Eﬁnceli |
p——— —_———— 1 1
A A A A [Enter speed data hera]
[Old packace (POSITION]I

Speed data decides operation speed of position data with 128 setting types. Thus, 128 speed numbers as
assigned can be used by setting speed a speed data.

Setting range of speed datas 0 20,000 (setting unit: X10pps).

If setting speed value is 5,000, actual speed data is 5,000X10pps(50Kpps).

Speed data value of speed No. is changeable in program by speed teaching function
block[POSz VLT:rising edge - |

Cauton for speed deta setting
bias speed < speed dala < speed limis
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Chapter 7 Function Blocks

Function Blocks for positioning modules used in GMWIN are described.

Type of Function Blocks is as follows.

No| Class G3F-POPA G4F-POPA G4F-POPB G6F-POPA Description Remarks
1 POSP CRD  |POSP CRD POSB_CRD POSP_CRD Present operation state’s code information 721
For module Read
2 plamdon POSP_SRD POSP_SRD POSB_SRD POSP_SRD E;Zem operation state’s bit information 722
3 o POSP_AST POSP_AST POSB AST POSP_AST Start 731
4 yerin POSP_INT POSB_INT POSP_INT Linear interpolation start 732
5 POSP ORG  |POSP ORG ~ POSB ORG  |POSP_ORG Origin point retum operation 7.3.3
6 POSP_INC POSP_INC POSB_INC POSP_INC Inching operation 74.1
7 - POSP_JOG POSP_JOG POSB_JOG POSP_JOG JOG operatin 74.2
8 e POSP_RTP POSP_RTP POSB_RTP POSP_RTP Retum to prior position to manual operation 743
Manual  pulse  generator  operation
9 POSP_MPG POSB_MPG 744
allowable

10 Teing POSP_TEA POSP_TEA POSB_TEA POSP_TEA Position teaching 75.1
11 POSP_VLT POSP VLT POSB VLT POSP VLT Speed teaching 75.2
12 POSP_MOF POSP_MOF POSB_MOF POSP_MOF M code off 7.6.1
13 POSP_VCG POSP_VCG POSB VCG POSP_VCG Speed change 7.6.2
14 " POSP_NM POSP_NM POPB_NM POSP_NM Continuous operation 7.6.3
15 Opecon POSP_OR POSP_OR POPB_OR POSP_OR Speed override 7.6.4
16 POSP_SMC POSP_SMC POPB_SMC POSP_SMC Setting operation step No. 7.6.5
17 POSP ST POSF_ST POSB_STP POSP_STP Deceleration stop(*:only in VV1.0) 7.6.6
18 POSP_TMP POSP_TMP

19 POSP_EMG POSP_EMG POSB_EMG POSP_EMG Internal emergency stop 7.7.1
20 Er  |POSP_OFF POSP_OFF POSB_OFF POSP_OFF Output-prohibited cancellation 712
21 POSP_RES POSP_RES POSB_RES POSP_RES Enor reset 773
22 POSP_FLT POSP_FLT POSB _FLT POSP_FLT Floating point set setting 781
23 | Otes |[POSP_PRE POSP_PRE POSB_PRE POSP_PRE Present position preset 7.8.2
24 POSP_PRM Parameter change 7.8.3
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Chapter 7 Function Blocks

7.1 Function Block registration for positioning module in GMWIN

Function Block can be registered as specified below while GMWIN is being executed.

Function Block registration is available only when the project is at open state.

Select

Prg'%t( P)

Libra% insertion (1)
G3F-POPA IvB seriesreg.

Special.3fb

elect

G4F —POPA

4 series reg.
-

G4F — POPB

Special.4fb

6 series registration

Special.6fb

2| Ede| A

2H0lEe{2| &gl

- dEiEl 20IEdEE

D) |

£ | == |

9
4

= Crlant taa (AN tn dienlav tha erreen halnw

For GMWIN 3.1 or above (Ex. of G3FPOPA)

CETE [3Lib

COMMUMI, 3t Stdlib, 3fu
|s] mkstdlib. 3fu
REMOTES, 3fb

@ REMOTES, b

[SIPECIAL, i

@ STOLIE, 3h

OHZ DIEiMy:  [SPECIAL 3t =200
OH (T [2H0I28iE DT (-3 =] 2 2
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Chapter 7 Function Blocks

7.2 Function Block for module information Read

7.2.1 Code information Read atpresent operation state

(Sews CodeRead  G3F-POPAIGAF-POPAIGEF-POPA:POSP_CRD, GARPOPB:POSB_CRD)

Present position address, operation speed, M code value and operation data No. of the setting axis can be
read for monitoring or using as conditions in user program.

Function Block Paramg | Daa -
ype Class o ype Description
Request area of Function Block exectiion
REQ BOOL Function block executed if “0- I"(level detection) with connected condition to this
r I area as composed during program execution.
POSZ (R Base posiin \o.
R0 DOET BASE  |USINT Seting avea of base No. posiioning module s equipped on
e - Input Semng range :GML series(0 31), GM2 series(0 7), GM3/4 series(0 3, GM6 series(0)
Slot posiion No.
7| sor ar SLOT  [USINT Seting area of st No. posiioring module is eqipped on.
- axis ot Seting range: 0 7
Assignment area of axis to use
mar AXIS  |USINT If 0", Yeaxis operates
vt If 1 Y- operates
State displaying area of FunctionBlock execution complete
DONE  |BOOL If Function Block execution complete without error, “I” is output as kept until the next execution starts. If error
oceurs, “0" is output.
STAT USINT Eror-state displaying.area . . .
Output f eror occurs during Function Block execution, error No. is displayed.
CA DINT Present posiion adcress displayed.
CV UINT Present operation speed displayed.
MCD USINT Present M code value displayed.
CDN UINT Present operation data No. clisplayed.
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Chapter 7 Function Blocks

7.2.2 Bitinformation Read atpresent operation state

(Status Bit Read ~ G3RPOPA / G4F-POPA / G6RPOPA:POSP_SRD,  G4F-POPB:POSB_SRD)

Present operation state of the setting axis can be read for detailed monitoring or using as conditions in user

program.
Function Block Paramet -
Class Data type Description
fype er
Request area of Funcion Block execution
REQ BOOL Function Block executed if “0-1" (level detection) with connected
— POS.9D — condition to this area as composed during program execution.
N Base postion No.
1ro0  DOET BASE USINT Seting area of base No. posifoning module is equipped on
i arl Inout Setting range :GML series0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
BE P Slot posiion No.
4 gor ST SLOT USINT Seting area of slot No. postioning module is equipped on.
Setingrange:0 7
1 Axs 2T - -
Assignment area of axis o use
mT AXIS USINT If 40", X-axis operates
wl If “1”, Y-axis operates
State displaying area of Function Block execution complete
S+ DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
sl execution starts. If error ocurs, “0” is output.
Bror-state displaying area
STAT USINT i i i L
If error occurs during Funcion Block execution, error No. is displayed.
BOOL
ST1
[ARRAY]
BOOL
Output ST2 [ARRAY]
BOOL
ST3
[ARRAY]
sy |BO%L
[ARRAY]
BOOL
ST ARRAY]
BOOL
ST6
[ARRAY]

7-4



Chapter 7 Function Blocks

1) Contents of output parameters ST1 ~ ST6 in present operation state”s bit Read function block are important information surely to
apply in program.
BitNo. STL ST2 ST3

[0]_ [In dwel(BtOn) Upper imit detected(BitOn) Unused

[1]  [In deceleration(BitOn) Lower limit detected (BitOn) Foward (BitOff) Reverse(BitOn)

[ [In constant(Bit:On) Emergency stop detected (BitOn) ZONE#1(BtOn)

[3]  [In acceleration(BitOn) Puke ut prohibited(Bit.On) ZONE#2(BitOn)

{4  |At stop state(BitOn) Inching complete(BitOn) ZONE#3(BitOn)

5] |In retuming to origin point(BitOn) Posiion teaching complete(BitOn) Repeated operation complete (BitOn)

[6] _{In postioning(BitOn) In JOG low-speed operation(BtOn) Postioning operation complete(BitOn)

[7]  [Inintepolation operation(not for G4F -POPA) n JOG high speed operation(BitOn) M code On(BitOn)

Bitho. ST4 ST5 (terminal signal) ST6

[0] ]I origin point compensation(BtOn) Speed posiion control switching (only for G6F -POPA) Unused

i g]oglgcklash compensation(Bit:On)(not for G6F - Exemal uper it sqraBEOR) B

[2] {In next move(BitOn) External lower limit signal(Bit.Off Position passing

13 |In speed overiding(BitOn) Extemal near zero point signal (BitOn) In operation(Busy)

4 |Unused External origin point signal (BitOn) Posttioning complete

] |in stopping as decelerated & stop|Unused Origin point retum complete
complete(BitOn)

[6] | Speed teaching complete(BitOn) Unused Origin point undecided
(valid only in G POPAGAF POPA VL0

[N |Speed change complte (BitOn) Extemal emergency stop signal (Bit Of} Unused
(vald only in G3-POPAGAF POPA  VL0)
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7.3 Function Block for auto- operation
7.3.1 Start

(Auto Start  G3F-POPA / G4RPOPA | G6F-POPA:POSP_AST,  G4RPOPB:POSB_AST)

Output parameter ACT will be “1" if one positioning is complete by operation start command of positioning
module.
Function Block Paramet Daa

™ Class o e
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.

Base positon No.
BASE USINT Seting area of base No. posiioning module is equipped on

Setting range :GML series(0  31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. postioning mocue is equipped on.

Seingrange: 0 7
Assignment area of axis o use
AXIS USINT If 40", X-axis operates

If “1”, Y-axis operates
State displaying area of Function Block execution complete

If Function Block execttion complete without error, “1” is output, and f oufput

parameter ACT is " with intemal processing of Funcion Block complete,“0”
is output.

Enor-state displaying area

If eror occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

Description

Input

DONE  |BOOL

Output STAT USINT

REO I : Funcion Block executon by 15t REQ

1

DONE : Functon Block command processed!

ACT - Function Block execution by 2¢REQ
1)Relation between output parameters, DONE and ACT

2) Caution for Function Blocks of auto-operation command used in program

(1) Available only when operation is at stop state.(Busy-Off state)

(2) Available operation modes are single operation, repeated operation, auto-operation, continuous operation, constant operation and
positioning constant operation.

a) If auto-operation is used, continuous operation, constant operation and positioning constant operation are not available for the
succeeding operation step No. to auto-operation.

b) If continuous operation is used, auto-operation, constant operation and positioning constant operation are not available for the

succeeding operaton step No. to continuous operation.
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7.3.2 Linear interpolation start

(Linear Interpolation

G3FPOPA | G6F-POPA:POSP_INT, ~ GARPOPB:POSB_INT)

Command for linear interpolation operation in positioning module for 2axes.

Function Block Paamet | Data -
e Class o ype Description
Request area of Funcion Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.
Input BASE  |USINT Seting area of base No. posifoning module is equipped on
Setting range :GML series0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. postioning module isequipped on.
Setingrange:0 7
State displaying area of Function Block execution complete
If Function Block execttion complete without eror, “1” is output, and f oufput
DONE  BOOL parameter ACT is " with intemal processing of Funcion Block complete, “0”
is output.
output STf;E USINT Xeaxis eror information displayed
STAl USINT Y-axis error information displayed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

1) Caution for function blocks of linear interpolation operation command used in program
(1) Available only when operation is at stop state.(Busy - Off state)
(2) Available operation modes areinterpolation operation, repeated operation and auto-operation.
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7.3.3 Start to return to origin point

(Orign ~ G3~POPA / G4F-POPA / G6FPOPA:POSP_ORG,  GARPOPB:POSB_ORG)

Operation command to find the machin€s origin point by origin point return-processing methods with direction,
compensation, speed (highflow), address and dwell time set at origin point retumn-parameters of each axis. If
complete signal of origin point retum is tumed On, origin point return-operation of the machine is complete.

Function Block Paramet Daia -
pe Class o e Description
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.

BASE  |USINT Seting area of hase No. posifoning modue is equipped on
Setting range :GML series0  31), GM2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange:0 7
Assignment area of axis to use
AXIS USINT If 0", X-axis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL ff Function Block execttion complete without error, “1” s output, and if output parameter
ACT s “1"with intemal processing of Function Block complete, “0”s output.
Enor-state displaying area
If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

Input

Output STAT USINT

7.4 Function Block for manual operation

7.4.1 Inching operation
(Inching G3FPOPA | GAF-POPA | G6FPOPA:POSP INC,  GARPOPB:POSB INC)

Function Block Paramet Daia .
Class Description
ype er ype
[ P0gINC Request e of Function Block exewtiqn at rising edge B ) N
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
o DOEL to this area as composed during program execution.
Base posiion No.
1% ot BASE  |USINT Setting area of base No. posiioning module is equipped on
4 aa ATt Setting range :GML series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Slot posiion No.
7 s SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
4 Ror Input Sefingrange:0 7
4 N Assignment area of axis to use
AT AXIS USINT If 0", X-axs operates
If 1", Y-axis operates
Direction assignment of inching operation
FOT BOOL If 0", forward_operation If “1", reverse operation
INCH USINT Travel value setting area in inching operation
AMT Setfing range : 199 (UnitPulse)
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block exection complete without error, “1” is output, and if oufput parameter

ACT s ““1”with intemal processing of Function Block complete,“0” is output.
Ouput | STAT USINT Ermor-state dlsplaylng.area , . .
If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1” to “0"with
“1" output after processing Functian Block command.
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7.4.2 JOG operation
(JOG  G3RPOPA/G4RPOPA | GBRPOPA:POSP_JOG, G4RPOPB:POSB_JOG)

As a manual operation function for test, it is used to check system operation, wiring state and teaching position address,
whose speed is classified into high and low as required.
Pulse is output by setting value if connection condition of input parameter REQ is ON, and is stopped if OFF.

Function Block Paramet Daa -
Class Description
ype er ype
Request area d Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
~ POZ_J0G — condition to this area as composed during program execution.
Base posiion No.
4R DR BASE  |USINT Seting area of hase No. posiioning module is equipped on
dope i Seting range :GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series0)
Slot posiion No.
q SLOT  |USINT Seting area of st No. posiioning mode s equipped on,
4 Axs Input Sefngrange: 0 7
Assignment area of axis o use
R AXIS USINT If 40", X-axis operates
1 If “1”, Y-axis operates
ROT BOOL Direction assignmen of JOG operation ‘
If “0”, foward_operation If*“1”, reverse operation
Speed assignment of JOG operaion
HL BOOL 1f0", lowspeed operation (profie without acceleration/deceleration)
I "1, high-speed operation (profle with acceleration/deceleration)
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1”is output as kep t until the next
Output execution starts. If error oceurs, 0" is output with operation stopped.
Enor-state displaying area
STAT USINT If eror occurs during Function Block execution, error No. is displayed.

In Function Blocks for JOG start command, input parameter REQ is operated via the level.
It means JOG operation state If connection condition of REQ is On, and JOG output stopped If Off.
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7.4.3 Return to prior position to manual operation

(Retum To Position

g operation, JOG operation or manual pulse generator operation.

Funcn[;/);e Block Clss Pafeajrnet Zf?)? Descripion
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
BASE  |USINT Seting area of base No. posiioning module s equipped on
Input Setting range :GML series0  31), GM2 serieg0  7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange:0 7
Assignment area of axis to use
AXIS USINT If 0", X-axis operates
If 1", Y-axis operates
State displaying area of Function Block execution complete
If Funcion Block execution complete without error, “1” is output, and f oufput
DONE  1BOOL parameter ACT is *“1”with intemal processing of Function Block complete, “0”
is oufput
Output Enor-state cisplaying area
STAT USINT If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to
“0"with “ 1" output after processing Function Block command.

7.4.4 Operation approval of manual pulse generator

(Manual Pulse Generator

This is used to command positiondecision module to be in preparation state of operation performed wih

G3FPOPA :POSP_MPG, ~ G4F-POPB:POSB_MPG)

outer-equipped manual pulse generator(MPG).
Function Block Class Paramet Data Descrption
tpe o | e
Recuest area of Function Block execution t rising edge
REQ BOOL Function Block executed if “0- I'(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
BASE USINT Seting area of base No. posiioning module is equipped on
Input Setting range :GML series(0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 seies(0)
Slot posiion No.
SLOT  |USINT Setting area of slot No. posiioning module is equipped on.
Seingrange: 0 7
Assignment area of axis o use
AXIS USINT If 0", Xeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation Stopped
Enor-state displaying area
STAT USINT If emor occurs during Function Block execution, error No. is displayed.
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75 Teaching Function Block

7.5.1 Position Teaching
(Teaching ~ G3RPOPA/ G4F-POPAIG6F-POPA:POSP TEA, G4FPOPB:POSB_ TEA)

This is used for user to set random address value to specific operation step No.

Function Block Paramet Data -
e Class o e Description
Recuest area of Functon Block execution at rising edge
. _ REQ BOOL Function Block executed if “0- I"(rising edge) with connected
POS.TEA condition to this area as composed during program execution.
Hdro DOEL Base postion No.
BASE USINT Seting area of base No. posiioning module is equipped on
Txe ST Setting range :GM1 seriesf0  31), GM2 series(0  7), GM3/4 series(0  3), GMBseies(0)
J qor Slot posiion No.
SLOT  |USINT Seting area of slot No. postioning mocule is equipped on.
- Axis Sefingrange: 0 7
- g—s Input Assignment area of axis o use
dms AXIS USINT If 0", Yeaxis operates
ET If “1”, Y-axis operates
7 MoE ST S UINT Semnglarea of operation step No. to execte positon Teaching
ET Setting range : 0 2
PRES DINT Setfing area of positon addess value to execute Posiion Teaching
ET Setting range :  -16,744447 16,744.447
MODE Selection area of Position Teaching type
moter;  |BOOL If “0”, RAM Position Teaching
If “1”, ROM Position Teaching
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. I error occurs, “0” s output with operation Stopped
Enor-state displaying area
STAT USINT If error occurs during Funcion Block execution, error No. is displayed.

Remark
[Notel] Input parameter MODE can be used only in GB~POPA.

In G3~POPA and GAF-POPA, Postion Teaching command is available only at orgin point decided.

When Position Teaching Function Block has been executed, the operation step No. set at input parameter ST_SET shall be the same
as the next operation step No. to be performed.

If input parameter ST_SET setting value differs from the operation step No. to be performed, the operation step No. shall be changed to

be identcal by operation step No. change command(POSz_SMC) Function Block prior to the next @eration.

Differences between RAM Posiion Teaching & ROM Posiion Teaching

- In RAM Position Teaching, address value is not saved at position data, and the operation if CPU module is powered Off/On will be

executed by prior address value.

- In ROM Position Teaching, address value is saved at position data, and the operation even if CPU module is powered Off/On will be

maianed.
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7.5.2 Speed Teaching
(Velodty ~ G3RPOPA / GARPOPA | G6FPOPA:POSP_VLT, GA4F-POPB:POSB_VLT)
This is used for user to set random speed value to specific speed data No.
Function Block q Paramet Data Descrin
ype ass o pe Scription
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1'(rising edge) with connected
~ ozt condition to this area as composed during program execution.
B Base posiion No.
4R  poef BASE USINT Seting area of base No. posiioning module is equipped on
Jae | Setting range :GML series0 31), GM2 series(07), GM3/4 series(0 _3), GM6 series(0)
SAT Sht posiion No.
4 qor - ) SLOT  |USINT Seting area of slot No. postioning mocule is equipped on.
1 va- i | input Setingrange: 0 7
VEL_ USINT Setfing area of speed data No. to execute Speed Teaching.
- Ve NO setting range : 0 o
4 vax VEL_ UINT Seting area of speed value o execute Speecd Teaching
SET seffing range : 1 20000 (Unit: X 10Pulse)
Selection area of Speed Teaching type
MODE )
Note1] BOOL If “0”, RAM Seed Teaching
If “1”, ROM $eed Teaching
State displaying area of Function Block execution complete
If Function Block execttion complete without error, “1” is output, and f oufput
DONE  BOOL parameter ACT is " with intemal processing of Funcion Block complete,“0”
is output
STAT i
output X USINT Xeaxis error information displayed
S;I;AT USINT Y-axis error information displayed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from“ 1’ to
“0"with “1” output after processing Function Block command.

[Note1] Input parameter MODE can be used only in G6F-POPA
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76 Auxiliary operation
7.6.1 M code off

(M Code Off  G3F-POPA/GAF-POPAIGEF-POPA:POSP_MOF, G4F-POPB:POSB_ MOR)

This is used to turn M code signal Off when the signal is On if M code has been set to With or After mode at

parameters of each axis.
Function Block Paramet Data -
Class Description
ype e ype
Request area of Function Block executon t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.

BASE  |USINT Seting area of base No. postioning module is equipped on
Setting range :GML series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Sht posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange:0 7
Assignment area of axis o use
AXIS USINT If 0", X-axis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation stopped

Enmor-state displaying area
STAT USINT If eror occurs during Funcion Block execution, error No. is displayed.

Input

7.6.2 Speed change
(Velocity Change ~ G3~POPA/ GARPOPA / G6~POPA:POSP_VCG,  G4F-POPB:POSB_VCG

It can be used to change operation speed at constant speed during operation.

Function Block Paramet Data -
Class Description
ype er ype
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base positon No.
- PozVG BASE  |USINT Seting area of hase No. posiioning module is equipped on
i g DOEL Sefing range :GML series(0 31), GM2 series(0_7), GM3/4 series(0_3), GMS series(0)
Input Slot pasiion No.
1ee 9L SLOT  |USINT Seting area of sot No. posiioning module i equipped on.
1 g AcTk Seingrange: 0 7
Assignment area of axis o use
1 M8 AXS  [USINT If 0, Xeas operates
1 VEL- If “1”, Y-axis operates
Sl VEL_ UINT Setfing area of present operafion speed o new value
SET Setingrange: 1 20,000 (Unit : X 10Pulse)
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1”is output as kept until the next
Output execution starts. f eror occurs, “0° is output with operation siopped
Enmor-state displaying area

STAT USINT

If eror occurs during Funcion Block execution, error No. is displayed.
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1) Caution for Function Blocks of speed change command used in program
(1)Available only at constant speed during operation.(Busy-On state)
(2) Available operation modes are single operation, repeated operation and auto-operation, with JOG high-speed and origin point

return high-speed also usable.

However, available for constant operation mode in G4F-POPB & G6F-POPA

7.6.3 Continuous operation

(Next Move  G3FPOPA/GA4F-POPA/ G6RPOPA:POSP_NM, - G4RPOPB:POSB_NM)

This is used for continuous operation from present operation step No. to the next operation step No. at a
random point of time without stop if continuous operation mode is applied.

Function Block Paramet
Class

ype er

Data
pe

Description

REQ

BOOL

Recuest area of Functon Block execution t rising edge
Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.

Input

USINT

Base posiion No.
Seting area of base No. posiioning module is equipped on
Setting range :GML series(0 31), GM2 series(0_7), GM3/4 series(0 _3), GM6 series(0)

SLOT

AXIS

USINT

USINT

Sht posiion No.
Seting area of slot No. posiioning module is equipped on.
Sefingrange: 0 7
Assignment area of axis o use
If 0", X-axis operates
If “1”, Y-axis operates

DONE

BOOL

State displayingarea of Funcion Block execution complete
If Function Block execution complete without error, “1” is output, and f output
parameter ACT is ““"with intemal processing of Function Block complete,“0”
is output

output | o

USINT

Enor-state displaying area
If error occurs during Funcion Block execution, error No. is displayed.

ACT

BOOL

Operation axis displaying area
Positioning module changes output parameter DONE from “1" to “0"with

“1" output after processing Function Block command.

1) Caution for Function Blocks of continuous operation command used in program
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7.6.4 Speed override
(Override  G3F-POPA / GARPOPA / GBFPOPA:POSP_OR,  G4F-POPB:POSB_ OR)

This is used for user to execute operation with speed value as changed at constant speed.

Function Bock Paramet Data .
Class Description
ype er ype
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
~ POZ.OR —] to this area as composed during program execution.
Base positon No.
T RQ DOET BASE  |USINT Seting area of base No. posiioning module is equipped on
dme st Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
78 Adr input SLOT  |USINT Seting area o ot No. posioning modile s equipped on
- axis Setingrange: 0 7
Assignment area of axis o use
TOoR AS  [usINT 1F 40", s operates
If “1”, Y-axis operates
Setfing area of present operation Speed to new value
Setingrange:1 15 (Unit: 10%)
OR USINT Ex.) Feting value is 12, operation speed value after changed = operation speed
value before changed X 120%
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block exection complete without error, “1” is output, and if output parameter
ACT s *“1"Wwith intemal processing of Function Block complete, “0” s output.
Ermor-state displaying area
output | STAT USINT If emor occﬂrswﬁnng Function Block execttion, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.
1) Caution for Function Blocks of speed override command used in program
(1) Available only at constant speedduring operation.(Busy-On state)

7.6.5 Assignment of operation step No.
(Set Move Data Number Change - G3F-POPAIGAF-POPA/GEF-POPAPOSP_SMC, - GAF-POPB:POSB_SMC)

It is used to change operation step No. to be performed by the next command.

Function Block Paramet Data -
Class Description
ype er fype
Request area of Funcion Block execution at rising edge
— —_ REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
POZ MC . X ’
to this area as composed during program execution.
0 et Base posion No.

BASE  |USINT Seting area of base No. posiioning module is equipped on
Setting range :GML series0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
T qor ACTT Input Slot posiion No.

SLOT  |USINT Seting area of slot No. postioning module is equipped on.

- BAE SAT T

S Seingrange: 0 7
B Assignment area of axis 10 use
AXIS USINT If 0", X-axis operates
If “1”, Y-axis operates
ST_S UINT Seting area of operation step No. to be perfomed by start command
ET Setingrange:0 2B
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execufion complete without eror, “1” is output, and if oufput parameter
ACT s *“1”with intemal processing of Function Block complete,“0” s output.
Eimor-state displaying area
Output STAT USINT If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1' to “0"with

“1" output after processing Function Block command.
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1) Caution for function blocks of operation step No. change command used in program
(1) Available only at operation stop state.(Busy-Off state)
(2) Operation step No. is changeable by function block of succeeding operation step No. change command to repeated operation
in G3F-POPA, GAF-POPA & G4F-POPB, but not changeable in S/W package.

7.6.6 Deceleration stop

(Temporay ~ G3F-POPA / GARPOPAPOSP_ TMP)

(Stop  G3FPOPA/ GAF-POPA | G6FPOPA :POSP_STP,  G4FPOPB:POSB_STP)

Itis used to temporarily stop operation of positioning module as decelerated.

Function Block Paramet Data .
pe Class o pe Description
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base positon No.
BASE  |USINT Seting area of base No. postioning module is equipped on
Input Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of sot No. postioning module i equipped on
Seingrange: 0 7
Assignment area of axis o use
AXIS USINT If 0", Xeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
If Function Block exection camplete without eror, “L” is oufput, and if output
DONE  |BOOL parameter ACT is *“"with intemal processing of Function Block complete,“0”
is output
STAT T
Output M USINT X-axis error information displayed
STA\T( USINT  |Y-aseor lometon dpéed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

1) Caution for Function Blocks of stop command used in program
(1) Availble at operation stop state during acceleration, constant and deceleration.(Busy-Off state)
(2) Function Block POSP_STP of G3FPOPA and G4F-POPA can be used only in ROM V1.0.
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7.7 Function Block for error processing

7.7.1 Internal emergency stop

(Emergency  G3-POPA/G4RPOPA/ GGRPOPA:POSP EMG, G4RPOPB:POSB EMQ
Itis used to promptly stop operation in case of emergency.
Since switched over to output prohibited and origin point-undecided state if once
rohibited and re-decide origin point to re-start.

stopped, cancel outpt 4

Function Block Class Paramet Daia Description
type er fype
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- I"(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
Input BASE  |USINT Setting area of base No. posiioning module is equipped on
Setting range :GML series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Setting area of slot No. posiioning madule s equinped on.
Setingrange: 0 7
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” s output with operation Stopped
STAT USINT Enor-state displaying area

If eror occurs during Function Block execution, error No. is displayed.

7.7.2 Cancellation of output prohibition
(Pulse Out Inhibit, Off - G3FPOPA/GARPOPA  G6RPOPAPOSP_OFF,  GAR-POPB:POSB_OFR

Command to cancel pulse-out prohibited state by external emergency stop, upper/lower limit detection, etc.

Function Block Class Paramet Data Description
tpe o | e
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1'(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
Input BASE USINT Seting area of base No. posiioning module is equipped on
Setting range :GM1 series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Sht posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Seingrange: 0 7
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0™ is output with operation stopped
STAT USINT Enor-state displaying area

If ermor occurs during Function Block execution, eror No. is displayed.
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7.7.3 Error reset

(Reset

G3RPOPA | G4FPOPA | G6F-POPA:POSP_RES,  G4RPOPB:POSB_ RSB

Itis used to reset error if occurred during operation or by exceeding parameter setting range.

Function Block Class Paramet Data Descripfion
ype er ype
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- I'(rising edge) with connected
condition to this area as composed during program execution.
Base positon No.
BASE  |USINT Setting area of base No. postioning module is equipped on
Input Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of sot No. postioning mocule is equipped on.
Setingrange:0 7
Assignment area of axis o use
AXIS USINT If 0", Xeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation Stopped
STAT USINT Einor-state displaying area

If error occurs during Funcion Block execution, error No. is displayed.
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7.8 Other Function Bblock

7.8.1 Floating point set setting
(Floating, Point Set ~ G3F-POPA / GARPOPA/ G6F-POPAPOSP FLT,  GAF-POPB:POSB FLT)
It is a command used to set present position to origin point compulsorily without origin point return-operation.
The assigned address value to origin point return address will be the present position.

Function Block Paramet Data .
e Class o e Description
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.

BASE USINT Seting area of base No. posiioning module is equipped on
Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  [USINT Seting area of sot No. postioning module is equipped on.
Setingrange:0 7
Assignment area of axis o use
AXIS USINT If 0", Yeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block exection complete without error, “1" is output, and if oufput parameter
ACT s ““1”with intemal processing of Function Block complete,“0” s output.
Einor-state displaying area
If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1” to “0"with
“1" output after processing Function Block command.

Input

Output STAT USINT

1) Caution for Function Blocks of floating point set setting command used is program
(1) Avialable only at operation stop state.(Busy-Off state)

7.8.2 Present position Preset
(Preset  G3RPOPA | GAFPOPA | G6F-POPA:POSP_PRE, ~ GARPOPB:POSB_PRE)

It is a command used to change present position to random position.

Function Block Paramet Data -
Class Description
ype er ype
Request area of Funcion Block execution at rsing edge
~ rozme ] REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
RQ DOEF Base postion No.
dme ot BASE USINT Seting area of base No. posiioning module is equipped on
Setting range :GML senes0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
7 aor ACTT Input Sht posiion No.
J s SLOT  [USINT Seting area of ot No. posfioning modie i equiped on.
Setingrange: 0 7
18 Assignment area of axis to use
AXIS USINT If 0", Yeaxis operates
If “1”, Y-axis operates
PRES DINT Area usgd o change present postion
ET Setting range :-16,744447 16,744441
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without eror, “L” is output, and if output parameter

ACT is “1"With intemal processing of Function Block complete, “0” s output.

Enor-state displaying area
Output | STAT  [USINT
uipd If error occurs during Funcion Block execution, error No. is displayed.

Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

1) Caution for Function Block of preset command used in program
(1) Available only at operation stop state.(Busy-Off state)
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7.8.3 Parameter change
(Parameter Write ~ G3F-POPA/ GARPOPA/ G6RPOPAPOSP PRM, - G4F-POPB:POSB_PRM)
Command used to change acceleration time, deceleration time, JOG high-speed, origin point return high-

speed and M code mode at parameters during operation.

Function Block Paramet Data

pe Class o e Description

Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.
BASE  |USINT Setting area of base No. posiioning module is equipped on
Setting range :GML series0  31), GM2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange: 0 7
Assignment area of axis to use
AXIS USINT If 0", X-axs operates
If “1”, Y-axis operates
4r0  ooef Input AT Seting area of acceleration ime at parameters
setting range ;1 9%9(Unit 10 )
ST T Seting area of deceleration time at parameters
4 90 ot sefting range ;1 999(Unit 10 )
Seting area of JOG highspeed at parameta's
seffing range : 1 20,000{Unit X 10pps)
4 Setfing area of origin point retum highspeed at parameters
setting range ;1 20,000{Unit X 10pps)
Setfing area of M code mode at parameters
1 s If 0", With
If “1”, After mode
If %2, None mode
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1”is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation topped
Enor-state displaying area
If emor occurs during Function Block execution, error No. is displayed.

— POZ_PRM —

#

- AXS JH

- 0T

-] HSH

STAT USINT

1) Caution for Function Block of parameter change used in program
(1) Available only at operation stop state.(Busy-Of state)

7-20



Chapter 7 Function Blocks

| 79 Error codes in Function Block

Error type displayed on output parameter STAT and actions to take against will be described

Pulseout type Positoning
Err, - .
m Description & | oF | GF | oF I Actions
pen | roen [ s | Pom operation
status
0 | Innormaloperation 0 0 0 0
1 | Base position No. exceeded oversetting range 0 0 0 0 Set base position within setting range
2 | HW error on appicable base 0 0 0 0 Request base A'S
3| Slot position No. exceeded over setting range 0 0 0 0 Set slot position within setting range
4| Appicatie sotnot equipped 0 0 0 0 Instsalfl)i positioning module on the applicable
5 | Diferent module name of applcab st 0 0 0 0 Instsz?ll): positioning module on the applicable
6 | Setting axis No. exceeded over setting range 0 0 0 0 Set correct axis No. of positioning module
7 | Command givenwith CPU module at STOP state 0 0 0 0 Cha;thNe CPU module states from STOP tg
8 | Commonused RAMenmor 0 0 0 0 AS request
9 Functign B\ocl‘< command unavailable to execute due to 0 0 0 0 Set correct command execution conditions
module inat operation'stop
0 New command Function Block executed at the state that Progﬁr:m change to execute new command
pror command is not complete 0 0 0 0 e
prior command is complete
11 | Setting aux. input value exceeded overthe range 0 0 0 0 To be in setting range
Stop related command or emergency stop input while 1 Resetenor
1 Function Blockis executed
unction Blockis ext 2. Cans oot
n Continuous operation or speed override command input Continuous operation or speed override is
at other states than constant_stage in autooperation 0 0 0 0 available only at constant stage
15 | Command given with module origin point undecided 0 0 0 0 Start command afterorigin point decided
17| H/Weroron postoning modde 0 0 0 0 Cancef emorf ponered OfOn
18| Wachdog eror 0 0 0 0 Cancel enor f ponered OfOn
9 e memary riefece e 0 0 0 0 Cancel eor f ponered OfOn
Output-
k;)ed 1 Reoee cause of el emergency sop
2| Exerdanegencysopiput 0 0 0 0 ;’TH‘ - 2 Cave ot
art.poin 3 pece e o it ki
undeeided
Output-
pm;ad 1 Remove cause of iemdl emerency sip
2 fd spp 0 0 0 0 Start y;uwnl ZCaci gty
' 3 Operae afer edkotd
- Ol e g ot
Output: 1 Renoe caseclerr
2 | cemoeiising ol o] oo Z‘“"M‘ || 2o
tart.poin .
3, Operae afer edkeid
Opesee e g it
Output-
it 1 Remove cause of e
B | Exemeupeimsyd it 0 0 0 0 . t‘ 1 2 Pefom JOG oereon o over i
art.poin 3 pece e o prt i
undeeited
Output- -
it 1.Change s/w lower limit address range set at
| Presentpusion exceed over ok vk s e 0 0 0 L l‘m‘m Jeanees
) 2. Operee afer o it re e
. Opere e o ort
Output- .
1.Change s/w upper limit address range set at
25| Present posion exoeeded over sy per i vale set aperames 0 0 0 0 me‘ ot fizcy::
tart.poin
2. Operae afer o it redecded
Opereealeraigh port
% Next operation mode is incorrect in auto-operation or continuous 0 0 0 0 No operation at % ) )
— s ok exende et operion sep g operaon
‘ . . Interpolation operation is available only at single,
. Interpolation operation command input in continuous, constant, and 0 0 0 o -
fonig consint moe
ostonig oonsert Gperion aiabus
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1.TumMeode Ofand
L} St commend unavalebl &t M code ON s X No operaion
2.5t operaion
. Present L
5 Speed/position control switching unavailable in acceleration of positioning y averation sate Chenge speedhosiion conokswiching fom
i
consant operaon mode P aeeraiontoconsant
nferd
% EOM stop or positioning stop command input in constant, positioning b Present
. operaion siae
(Nokl) | consit opesaionimoce:
unferd
Present
41| Sopoommendiputnorgin pointreum lowspeed operaion 0 operaiin sz
udtend
Present P dag e loace 6
Stop command input while return(RTP) command to prior position to rocessed as an error if return command to prior
8 p com p (RTP) prior p 0 J— p p
martel peraon s exented posiion
g
D marA operon s el
Present neetd becase sopeommend s
stop command input during dwell time processing or origin point Pogan e )
4 0 opereon stae ravalebl g el e processigor oign
unchaged portoompensaion
Continuous  operationfl M), trans. operation(OR), speed change Present Progam chenge neecked becatse contiuos
% | command input at other states than constant stage during operation by 0 operaon s cpereon(NV), tens. opeedn( OR, speed chenge
Sirtoommend unchened commend are only avalble & consi e
1 Erorreset
. 2. Continuous operation(NM) & trans. operation(OR)
Continuous operation( NM) or trans. operation (OR) command input in X -
. Present unavailable in constant, positioning constant
constant or positioning constant operation mode. Or speed change )
5 A ) 0 operalin s opeion e
command input in continuous, constant or positioning constant operation .
e uctenged 3.Speedchange unavailable in continuous, constant
andposionig consirt opeeiomoce
4. Moy prgem
Present .
% Continuous operation( NM command input in other operation modes than 0 o 2.Continuous operation(NM) is available only in
confinuos opereion mode cortiuous operion moce:
e )
3. Mody rogem (oeeion o)
5 Override and continuous operation command unavailable in other states 0 Present L
operaion e . Eor reset
then opeedn by sat commend
nferd
. . Present
Override command input in operation step-executed set to override- ) 1. Enoreset
0 0 Operaon s
ohbied 2. Chenge b overce alorebl st
e
Continuous operation(NM) command unavailable in continuous operation Present .
L [rr——— 0 open e Bt
ndenged
No next opereon dta 0 opeaie & st command P
i} Data No. range exceeded at Posifon Teaching and Speed Teaching 0 No operaon '
2. Operaionsepno, Crenge:
anmand
Present
Overiey riceceed o alorebe g 0 e L B
g & 0 gl 2. To be in setting range
nferd
68 | g anourt eceerkd o alonebl ranged] - &) 0 No ogeeeion 1 Tobe n inchig seting e
Output-
) . ' 1. Enoreset
Setting position address exceeded over s/w upper limit or s/w lower limit kiied,
0 P— 0 Startoaint 2. Move to operation available area by JOG or
e e " el cpeconan enpeio st
undeited
Position data setting value of positioning constant operation mode is too
. - 9 p 9 p X Nooperion 1 Cherge et vake ofposon ca o seed
Start command of Absolute Coordinates operation data unavailable at
1 oigh pat 0 No operaon Satafer orin pintdecided
Undeeied s
Wvailable after 1. Emoreset
n Postion Teaching commerd inputat orign pinkundecied state 0 tart.point 2. Position Teaching command executed after origin
s gt e
B g as assied X No operaion To be in setting range
8 | Svead exoeeded over lonebl rangefies speect-sped i 0 No opeim Chanespeed vales
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Origin point return speed exceeded over allowable range(bias
eethspeed i), )
8 0 Mo \ales
Origin point return low-speed set higher than origin point return high - e et
el
Minor axis speed calculated by linear interpolation exceeded over .
& X Mo \ale mhoras
- opeion Crerge e ety
No operation if
detected N
89 Operaon e exceeced overalowable range{Vax 6653 ) 0 before Sip operdon fdetected durng operadon
opecain
% | Command imut & oupofified e 0 No operain Cancel oupohibied and pefom resat
P [ ——— 0 Prese; Add protection circuit again st execution of the other
L g commends dhig opesein i pogam
ndenged
Start, origin point return or interpolation operation command input at ) Change CPU module state from STOP to RUN and
[} 0 No operein
PLCsopsite o st
Execute inching command while operation of the other
9| icting commendunavaleble o as s i operedon(BLsy) X No opefein ais
kasp
106 | inemal compuizion emr Ze0 Em) 0 No operaion
116
Operaon dea ofwhich epolaion operaion isLnevalble X
(N2
17 | Operation unavailable because operation speed is higher than b
(e 1) | aooekraioniecekreion inadon
Start command input from position data set to Complete without number
19 - 0 Change opeeion sep No.and e pefm st

Note 1) Valid only in G4=POPA, V10
Note 2 G3FPOPA, V1.1 or later
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Chapter 7 Function Blocks

Function Blocks for positioning modules used in GMWIN are described.

Type of Function Blocks is as follows.

No| Class G3F-POPA G4F-POPA G4F-POPB G6F-POPA Description Remarks
1 POSP CRD  |POSP CRD POSB_CRD POSP_CRD Present operation state’s code information 721
For module Read
2 plamdon POSP_SRD POSP_SRD POSB_SRD POSP_SRD E;Zem operation state’s bit information 722
3 o POSP_AST POSP_AST POSB AST POSP_AST Start 731
4 yerin POSP_INT POSB_INT POSP_INT Linear interpolation start 732
5 POSP ORG  |POSP ORG ~ POSB ORG  |POSP_ORG Origin point retum operation 7.3.3
6 POSP_INC POSP_INC POSB_INC POSP_INC Inching operation 74.1
7 - POSP_JOG POSP_JOG POSB_JOG POSP_JOG JOG operatin 74.2
8 e POSP_RTP POSP_RTP POSB_RTP POSP_RTP Retum to prior position to manual operation 743
Manual  pulse  generator  operation
9 POSP_MPG POSB_MPG 744
allowable

10 Teing POSP_TEA POSP_TEA POSB_TEA POSP_TEA Position teaching 75.1
11 POSP_VLT POSP VLT POSB VLT POSP VLT Speed teaching 75.2
12 POSP_MOF POSP_MOF POSB_MOF POSP_MOF M code off 7.6.1
13 POSP_VCG POSP_VCG POSB VCG POSP_VCG Speed change 7.6.2
14 " POSP_NM POSP_NM POPB_NM POSP_NM Continuous operation 7.6.3
15 Opecon POSP_OR POSP_OR POPB_OR POSP_OR Speed override 7.6.4
16 POSP_SMC POSP_SMC POPB_SMC POSP_SMC Setting operation step No. 7.6.5
17 POSP ST POSF_ST POSB_STP POSP_STP Deceleration stop(*:only in VV1.0) 7.6.6
18 POSP_TMP POSP_TMP

19 POSP_EMG POSP_EMG POSB_EMG POSP_EMG Internal emergency stop 7.7.1
20 Er  |POSP_OFF POSP_OFF POSB_OFF POSP_OFF Output-prohibited cancellation 712
21 POSP_RES POSP_RES POSB_RES POSP_RES Enor reset 773
22 POSP_FLT POSP_FLT POSB _FLT POSP_FLT Floating point set setting 781
23 | Otes |[POSP_PRE POSP_PRE POSB_PRE POSP_PRE Present position preset 7.8.2
24 POSP_PRM Parameter change 7.8.3
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7.1 Function Block registration for positioning module in GMWIN

Function Block can be registered as specified below while GMWIN is being executed.

Function Block registration is available only when the project is at open state.

Select

Prg'%t( P)

Libra% insertion (1)
G3F-POPA IvB seriesreg.

Special.3fb

elect

G4F —POPA

4 series reg.
-

G4F — POPB

Special.4fb

6 series registration

Special.6fb

2| Ede| A

2H0lEe{2| &gl

- dEiEl 20IEdEE

D) |

£ | == |

9
4

= Crlant taa (AN tn dienlav tha erreen halnw

For GMWIN 3.1 or above (Ex. of G3FPOPA)

CETE [3Lib

COMMUMI, 3t Stdlib, 3fu
|s] mkstdlib. 3fu
REMOTES, 3fb

@ REMOTES, b

[SIPECIAL, i

@ STOLIE, 3h

OHZ DIEiMy:  [SPECIAL 3t =200
OH (T [2H0I28iE DT (-3 =] 2 2
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7.2 Function Block for module information Read

7.2.1 Code information Read atpresent operation state

(Sews CodeRead  G3F-POPAIGAF-POPAIGEF-POPA:POSP_CRD, GARPOPB:POSB_CRD)

Present position address, operation speed, M code value and operation data No. of the setting axis can be
read for monitoring or using as conditions in user program.

Function Block Paramg | Daa -
ype Class o ype Description
Request area of Function Block exectiion
REQ BOOL Function block executed if “0- I"(level detection) with connected condition to this
r I area as composed during program execution.
POSZ (R Base posiin \o.
R0 DOET BASE  |USINT Seting avea of base No. posiioning module s equipped on
e - Input Semng range :GML series(0 31), GM2 series(0 7), GM3/4 series(0 3, GM6 series(0)
Slot posiion No.
7| sor ar SLOT  [USINT Seting area of st No. posiioring module is eqipped on.
- axis ot Seting range: 0 7
Assignment area of axis to use
mar AXIS  |USINT If 0", Yeaxis operates
vt If 1 Y- operates
State displaying area of FunctionBlock execution complete
DONE  |BOOL If Function Block execution complete without error, “I” is output as kept until the next execution starts. If error
oceurs, “0" is output.
STAT USINT Eror-state displaying.area . . .
Output f eror occurs during Function Block execution, error No. is displayed.
CA DINT Present posiion adcress displayed.
CV UINT Present operation speed displayed.
MCD USINT Present M code value displayed.
CDN UINT Present operation data No. clisplayed.
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7.2.2 Bitinformation Read atpresent operation state

(Status Bit Read ~ G3RPOPA / G4F-POPA / G6RPOPA:POSP_SRD,  G4F-POPB:POSB_SRD)

Present operation state of the setting axis can be read for detailed monitoring or using as conditions in user

program.
Function Block Paramet -
Class Data type Description
fype er
Request area of Funcion Block execution
REQ BOOL Function Block executed if “0-1" (level detection) with connected
— POS.9D — condition to this area as composed during program execution.
N Base postion No.
1ro0  DOET BASE USINT Seting area of base No. posifoning module is equipped on
i arl Inout Setting range :GML series0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
BE P Slot posiion No.
4 gor ST SLOT USINT Seting area of slot No. postioning module is equipped on.
Setingrange:0 7
1 Axs 2T - -
Assignment area of axis o use
mT AXIS USINT If 40", X-axis operates
wl If “1”, Y-axis operates
State displaying area of Function Block execution complete
S+ DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
sl execution starts. If error ocurs, “0” is output.
Bror-state displaying area
STAT USINT i i i L
If error occurs during Funcion Block execution, error No. is displayed.
BOOL
ST1
[ARRAY]
BOOL
Output ST2 [ARRAY]
BOOL
ST3
[ARRAY]
sy |BO%L
[ARRAY]
BOOL
ST ARRAY]
BOOL
ST6
[ARRAY]
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1) Contents of output parameters ST1 ~ ST6 in present operation state”s bit Read function block are important information surely to
apply in program.
BitNo. STL ST2 ST3

[0]_ [In dwel(BtOn) Upper imit detected(BitOn) Unused

[1]  [In deceleration(BitOn) Lower limit detected (BitOn) Foward (BitOff) Reverse(BitOn)

[ [In constant(Bit:On) Emergency stop detected (BitOn) ZONE#1(BtOn)

[3]  [In acceleration(BitOn) Puke ut prohibited(Bit.On) ZONE#2(BitOn)

{4  |At stop state(BitOn) Inching complete(BitOn) ZONE#3(BitOn)

5] |In retuming to origin point(BitOn) Posiion teaching complete(BitOn) Repeated operation complete (BitOn)

[6] _{In postioning(BitOn) In JOG low-speed operation(BtOn) Postioning operation complete(BitOn)

[7]  [Inintepolation operation(not for G4F -POPA) n JOG high speed operation(BitOn) M code On(BitOn)

Bitho. ST4 ST5 (terminal signal) ST6

[0] ]I origin point compensation(BtOn) Speed posiion control switching (only for G6F -POPA) Unused

i g]oglgcklash compensation(Bit:On)(not for G6F - Exemal uper it sqraBEOR) B

[2] {In next move(BitOn) External lower limit signal(Bit.Off Position passing

13 |In speed overiding(BitOn) Extemal near zero point signal (BitOn) In operation(Busy)

4 |Unused External origin point signal (BitOn) Posttioning complete

] |in stopping as decelerated & stop|Unused Origin point retum complete
complete(BitOn)

[6] | Speed teaching complete(BitOn) Unused Origin point undecided
(valid only in G POPAGAF POPA VL0

[N |Speed change complte (BitOn) Extemal emergency stop signal (Bit Of} Unused
(vald only in G3-POPAGAF POPA  VL0)
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7.3 Function Block for auto- operation
7.3.1 Start

(Auto Start  G3F-POPA / G4RPOPA | G6F-POPA:POSP_AST,  G4RPOPB:POSB_AST)

Output parameter ACT will be “1" if one positioning is complete by operation start command of positioning
module.
Function Block Paramet Daa

™ Class o e
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.

Base positon No.
BASE USINT Seting area of base No. posiioning module is equipped on

Setting range :GML series(0  31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. postioning mocue is equipped on.

Seingrange: 0 7
Assignment area of axis o use
AXIS USINT If 40", X-axis operates

If “1”, Y-axis operates
State displaying area of Function Block execution complete

If Function Block execttion complete without error, “1” is output, and f oufput

parameter ACT is " with intemal processing of Funcion Block complete,“0”
is output.

Enor-state displaying area

If eror occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

Description

Input

DONE  |BOOL

Output STAT USINT

1)Relation between output parameters, DONE and ACT

REQ : Function Block execution by 1st REQ

DONE * Funcion Block command processed!

ACT . Function Block execution by 24 REQ

2) Caution for Function Blocks of auto-operation command used in program

(1) Available only when operation is at stop state.(Busy-Off state)

(2) Available operation modes are single operation, repeated operation, auto-operation, continuous operation, constant operation and
positioning constant operation.

a) If auto-operation is used, continuous operation, constant operation and positioning constant operation are not available for the
succeeding operation step No. to auto-operation.

b) If continuous operation is used, auto-operation, constant operation and positioning constant operation are not available for the

succeeding operation step No. to continuous operation.
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7.3.2 Linear interpolation start

(Linear Interpolation

G3FPOPA | G6F-POPA:POSP_INT, ~ GARPOPB:POSB_INT)

Command for linear interpolation operation in positioning module for 2axes.

Function Block Paramet | Data -
e Class o ype Description
Request area of Funcion Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.
Input BASE  |USINT Seting area of base No. posifoning module is equipped on
Setting range :GML series0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posifoning moclule is euipped on.
Setingrange:0 7
State displaying area of Function Block execution complete
If Function Block execttion complete without eror, “1” is output, and f oufput
DONE  BOOL parameter ACT is " with intemal processing of Functia Block complete, “0”
is output.
output STf;E USINT Xeaxis eror information displayed
STAl USINT Y-axis error information displayed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

1) Caution for function blocks of linear interpolation operation command used in program
(1) Available only when operation is at stop state.(Busy - Off state)
(2) Available operation modes are interpolation operation, repeated operation and auto-operation.
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7.3.3 Start to return to origin point

(Orign ~ G3~POPA / G4F-POPA / G6FPOPA:POSP_ORG,  GARPOPB:POSB_ORG)

Operation command to find the machin€s origin point by origin point return-processing methods with direction,
compensation, speed (highflow), address and dwell time set at origin point retumn-parameters of each axis. If
complete signal of origin point retum is tumed On, origin point retum-operation of the machine is complete.

Function Block Paramet Daia -
pe Class o e Description
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.

BASE  |USINT Seting area of hase No. posifoning modue is equipped on
Setting range :GML series0  31), GM2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange:0 7
Assignment area of axis to use
AXIS USINT If 0", X-axis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL ff Function Block execttion complete without error, “1” s output, and if output parameter
ACT s “1"with intemal processing of Function Block complete, “0”s output.
Enor-state displaying area
If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

Input

Output STAT USINT

7.4 Function Block for manual operation

7.4.1 Inching operation
(Inching G3FPOPA | GAF-POPA | G6FPOPA:POSP INC,  GARPOPB:POSB INC)

Function Block Paramet Daia .
Class Description
ype er ype
[ P0gINC Request e of Function Block exewtiqn at rising edge B ) N
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
o DOEL to this area as composed during program execution.
Base posiion No.
1% ot BASE  |USINT Setting area of base No. posiioning module is equipped on
4 aa ATt Setting range :GML series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Slot posiion No.
7 s SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
4 Ror Input Sefingrange:0 7
4 N Assignment area of axis to use
AT AXIS USINT If 0", X-axs operates
If 1", Y-axis operates
Direction assignment of inching operation
FOT BOOL If 0", forward_operation If “1", reverse operation
INCH USINT Travel value setting area in inching operation
AMT Setfing range : 199 (UnitPulse)
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block exection complete without error, “1” is output, and if oufput parameter

ACT s ““1”with intemal processing of Function Block complete,“0” is output.
Ouput | STAT USINT Ermor-state dlsplaylng.area , . .
If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1” to “0"with
“1" output after processing Functian Block command.
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7.4.2 JOG operation
(JOG  G3RPOPA/G4RPOPA | GBRPOPA:POSP_JOG, G4RPOPB:POSB_JOG)

As a manual operation function for test, it is used to check system operation, wiring state and teaching position address,
whose speed is classified into high and low as required.
Pulse is output by setting value if connection condition of input parameter REQ is ON, and is stopped if OFF.

Function Block Paramet Daa -
Class Description
ype er ype
Request area d Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
~ POZ_J0G — condition to this area as composed during program execution.
Base posiion No.
4R DR BASE  |USINT Seting area of hase No. posiioning module is equipped on
dope i Seting range :GM1 series(0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series0)
Slot posiion No.
q SLOT  |USINT Seting area of st No. posiioning mode s equipped on,
4 Axs Input Sefngrange: 0 7
Assignment area of axis o use
R AXIS USINT If 40", X-axis operates
1 If “1”, Y-axis operates
ROT BOOL Direction assignmen of JOG operation ‘
If “0”, foward_operation If*“1”, reverse operation
Speed assignment of JOG operaion
HL BOOL 1f0", lowspeed operation (profie without acceleration/deceleration)
I "1, high-speed operation (profle with acceleration/deceleration)
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1”is output as kep t until the next
Output execution starts. If error oceurs, 0" is output with operation stopped.
Enor-state displaying area
STAT USINT If eror occurs during Function Block execution, error No. is displayed.

In Function Blocks for JOG start command, input parameter REQ is operated via the level.
It means JOG operation state If connection condition of REQ is On, and JOG output stopped If Off.
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7.4.3 Return to prior position to manual operation

(Retum To Position

g operation, JOG operation or manual pulse generator operation.

Funcn[;/);e Block Clss Pafeajrnet Zf?)? Descripion
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
BASE  |USINT Seting area of base No. posiioning module s equipped on
Input Setting range :GML series0  31), GM2 serieg0  7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange:0 7
Assignment area of axis to use
AXIS USINT If 0", X-axis operates
If 1", Y-axis operates
State displaying area of Function Block execution complete
If Funcion Block execution complete without error, “1” is output, and f oufput
DONE  1BOOL parameter ACT is *“1”with intemal processing of Function Block complete, “0”
is oufput
Output Enor-state cisplaying area
STAT USINT If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to
“0"with “ 1" output after processing Function Block command.

7.4.4 Operation approval of manual pulse generator

(Manual Pulse Generator

This is used to command positiondecision module to be in preparation state of operation performed wih

G3FPOPA :POSP_MPG, ~ G4F-POPB:POSB_MPG)

outer-equipped manual pulse generator(MPG).
Function Block Class Paramet Data Descrption
tpe o | e
Recuest area of Function Block execution t rising edge
REQ BOOL Function Block executed if “0- I'(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
BASE USINT Seting area of base No. posiioning module is equipped on
Input Setting range :GML series(0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 seies(0)
Slot posiion No.
SLOT  |USINT Setting area of slot No. posiioning module is equipped on.
Seingrange: 0 7
Assignment area of axis o use
AXIS USINT If 0", Xeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation Stopped
Enor-state displaying area
STAT USINT If emor occurs during Function Block execution, error No. is displayed.
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75 Teaching Function Block

7.5.1 Position Teaching
(Teaching G3RPOPA/ GAF-POPAIGEF-POPA:POSP_TEA,  GAFPOPB:POSB_ TEA)
This is used for user to set random address value to specific operation step No.
Function Block Paramet Data -
e Class o e Description
Recuest area of Functon Block execution at rising edge
. _ REQ BOOL Function Block executed if “0- I"(rising edge) with connected
PO_TEA . . . .
condition to this area as composed during program execution.
Hro DOE Base postion No.
BASE USINT Seting area of base No. posiioning module is equipped on
Txe ST Setting range :GM1 seriesf0  31), GM2 series(0  7), GM3/4 series(0  3), GMBseies(0)
J qor Slot posiion No.
SLOT  |USINT Seting area of slot No. postioning mocule is equipped on.
- Axis Sefingrange: 0 7
- g—s Input Assignment area of axis o use
dms AXIS USINT If 0", Yeaxis operates
ET If “1”, Y-axis operates
7 MoE ST S UINT Semnglarea of operation step No. to execte positon Teaching
ET Setting range : 0 el
PRES DINT Setfing area of positon addess value to execute Posiion Teaching
ET Setting range :  -16,744447 16,744.447
MODE S0 Selt-fc’t’ion area of Postion Teaching type
[Note1] It “0”, RAM Position Teaching
If “1”, ROM Position Teaching
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. I error occurs, “0” s output with operation Stopped
Enor-state displaying area
STAT USINT If error occurs during Funcion Block execution, error No. is displayed.

— o

manined.

[Notel] Input parameter MODE can be used only in GB~POPA.
In G3~POPA and GAF-POPA, Postion Teaching command is available only at orgin point decided.
When Position Teaching Function Block has been executed, the operation step No. set at input parameter ST_SET shall be the same
as the next operation step No. to be performed.
If input parameter ST_SET setting value differs from the operation step No. to be performed, the operation step No. shall be changed to
be identcal by operation step No. change command(POSz_SMC) Function Block prior to the next @eration.
Differences between RAM Posiion Teaching & ROM Posiion Teaching
- In RAM Position Teaching, address value is not saved at position data, and the operation if CPU module is powered Off/On will be
executed by prior address value.
- In ROM Position Teaching, address value is saved at position data, and the operation even if CPU module is powered Off/On will be
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7.5.2 Speed Teaching
(Velodty ~ G3RPOPA / GARPOPA | G6FPOPA:POSP_VLT, GA4F-POPB:POSB_VLT)
This is used for user to set random speed value to specific speed data No.
Function Block q Paramet Data Descrin
ype ass o pe Scription
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1'(rising edge) with connected
~ ozt condition to this area as composed during program execution.
B Base posiion No.
4R  poef BASE USINT Seting area of base No. posiioning module is equipped on
Jae | Setting range :GML series0 31), GM2 series(07), GM3/4 series(0 _3), GM6 series(0)
SAT Sht posiion No.
4 qor - ) SLOT  |USINT Seting area of slot No. postioning mocule is equipped on.
1 va- i | input Setingrange: 0 7
VEL_ USINT Setfing area of speed data No. to execute Speed Teaching.
- Ve NO setting range : 0 o
4 vax VEL_ UINT Seting area of speed value o execute Speecd Teaching
SET seffing range : 1 20000 (Unit: X 10Pulse)
Selection area of Speed Teaching type
MODE )
Note1] BOOL If “0”, RAM Seed Teaching
If “1”, ROM $eed Teaching
State displaying area of Function Block execution complete
If Function Block execttion complete without error, “1” is output, and f oufput
DONE  BOOL parameter ACT is " with intemal processing of Funcion Block complete,“0”
is output
STAT i
output X USINT Xeaxis error information displayed
S;I;AT USINT Y-axis error information displayed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from“ 1’ to
“0"with “1” output after processing Function Block command.

[Note1] Input parameter MODE can be used only in G6F-POPA
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76 Auxiliary operation
7.6.1 M code off

(M Code Off  G3F-POPA/GAF-POPAIGEF-POPA:POSP_MOF, G4F-POPB:POSB_ MOR)

This is used to turn M code signal Off when the signal is On if M code has been set to With or After mode at

parameters of each axis.
Function Block Paramet Data -
Class Description
ype e ype
Request area of Function Block executon t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.

BASE  |USINT Seting area of base No. postioning module is equipped on
Setting range :GML series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Sht posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange:0 7
Assignment area of axis o use
AXIS USINT If 0", X-axis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation stopped

Enmor-state displaying area
STAT USINT If eror occurs during Funcion Block execution, error No. is displayed.

Input

7.6.2 Speed change
(Velocity Change ~ G3~POPA/ GARPOPA / G6~POPA:POSP_VCG,  G4F-POPB:POSB_VCG

It can be used to change operation speed at constant speed during operation.

Function Block Paramet Data -
Class Description
ype er ype
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base positon No.
- PozVG BASE  |USINT Seting area of hase No. posiioning module is equipped on
i g DOEL Sefing range :GML series(0 31), GM2 series(0_7), GM3/4 series(0_3), GMS series(0)
Input Slot pasiion No.
1ee 9L SLOT  |USINT Seting area of sot No. posiioning module i equipped on.
1 g AcTk Seingrange: 0 7
Assignment area of axis o use
1 M8 AXS  [USINT If 0, Xeas operates
1 VEL- If “1”, Y-axis operates
Sl VEL_ UINT Setfing area of present operafion speed o new value
SET Setingrange: 1 20,000 (Unit : X 10Pulse)
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1”is output as kept until the next
Output execution starts. f eror occurs, “0° is output with operation siopped
Enmor-state displaying area

STAT USINT

If eror occurs during Funcion Block execution, error No. is displayed.
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1) Caution for Function Blocks of speed change command used in program
(1)Available only at constant speed during operation.(Busy-On state)
(2) Available operation modes are single operation, repeated operation and auto-operation, with JOG high-speed and origin point

return high-speed also usable.

However, available for constant operation mode in G4F-POPB & G6F-POPA

7.6.3 Continuous operation

(Next Move  G3FPOPA/GA4F-POPA/ G6RPOPA:POSP_NM, - G4RPOPB:POSB_NM)

This is used for continuous operation from present operation step No. to the next operation step No. at a
random point of time without stop if continuous operation mode is applied.

Function Block Paramet
Class

ype er

Data
pe

Description

REQ

BOOL

Recuest area of Functon Block execution t rising edge
Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.

Input

USINT

Base posiion No.
Seting area of base No. posiioning module is equipped on
Setting range :GML series(0 31), GM2 series(0_7), GM3/4 series(0 _3), GM6 series(0)

SLOT

AXIS

USINT

USINT

Sht posiion No.
Seting area of slot No. posiioning module is equipped on.
Sefingrange: 0 7
Assignment area of axis o use
If 0", X-axis operates
If “1”, Y-axis operates

DONE

BOOL

State displayingarea of Funcion Block execution complete
If Function Block execution complete without error, “1” is output, and f output
parameter ACT is ““"with intemal processing of Function Block complete,“0”
is output

output | o

USINT

Enor-state displaying area
If error occurs during Funcion Block execution, error No. is displayed.

ACT

BOOL

Operation axis displaying area
Positioning module changes output parameter DONE from “1" to “0"with

“1" output after processing Function Block command.

1) Caution for Function Blocks of continuous operation command used in program
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7.6.4 Speed override
(Override  G3F-POPA / GARPOPA / GBFPOPA:POSP_OR,  G4F-POPB:POSB_ OR)

This is used for user to execute operation with speed value as changed at constant speed.

Function Bock Paramet Data .
Class Description
ype er ype
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
~ POZ.OR —] to this area as composed during program execution.
Base positon No.
T RQ DOET BASE  |USINT Seting area of base No. posiioning module is equipped on
dme st Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
78 Adr input SLOT  |USINT Seting area o ot No. posioning modile s equipped on
- axis Setingrange: 0 7
Assignment area of axis o use
TOoR AS  [usINT 1F 40", s operates
If “1”, Y-axis operates
Setfing area of present operation Speed to new value
Setingrange:1 15 (Unit: 10%)
OR USINT Ex.) Feting value is 12, operation speed value after changed = operation speed
value before changed X 120%
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block exection complete without error, “1” is output, and if output parameter
ACT s *“1"Wwith intemal processing of Function Block complete, “0” s output.
Ermor-state displaying area
output | STAT USINT If emor occﬂrswﬁnng Function Block execttion, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.
1) Caution for Function Blocks of speed override command used in program
(1) Available only at constant speedduring operation.(Busy-On state)

7.6.5 Assignment of operation step No.
(Set Move Data Number Change - G3F-POPAIGAF-POPA/GEF-POPAPOSP_SMC, - GAF-POPB:POSB_SMC)

It is used to change operation step No. to be performed by the next command.

Function Block Paramet Data -
Class Description
ype er fype
Request area of Funcion Block execution at rising edge
— —_ REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
POZ MC . X ’
to this area as composed during program execution.
0 et Base posion No.

BASE  |USINT Seting area of base No. posiioning module is equipped on
Setting range :GML series0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
T qor ACTT Input Slot posiion No.

SLOT  |USINT Seting area of slot No. postioning module is equipped on.

- BAE SAT T

S Seingrange: 0 7
B Assignment area of axis 10 use
AXIS USINT If 0", X-axis operates
If “1”, Y-axis operates
ST_S UINT Seting area of operation step No. to be perfomed by start command
ET Setingrange:0 2B
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execufion complete without eror, “1” is output, and if oufput parameter
ACT s *“1”with intemal processing of Function Block complete,“0” s output.
Eimor-state displaying area
Output STAT USINT If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1' to “0"with

“1" output after processing Function Block command.
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1) Caution for function blocks of operation step No. change command used in program
(1) Available only at operation stop state.(Busy-Off state)
(2) Operation step No. is changeable by function block of succeeding operation step No. change command to repeated operation
in G3F-POPA, GAF-POPA & G4F-POPB, but not changeable in S/W package.

7.6.6 Deceleration stop

(Temporay ~ G3F-POPA / GARPOPAPOSP_ TMP)

(Stop  G3FPOPA/ GAF-POPA | G6FPOPA :POSP_STP,  G4FPOPB:POSB_STP)

Itis used to temporarily stop operation of positioning module as decelerated.

Function Block Paramet Data .
pe Class o pe Description
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base positon No.
BASE  |USINT Seting area of base No. postioning module is equipped on
Input Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of sot No. postioning module i equipped on
Seingrange: 0 7
Assignment area of axis o use
AXIS USINT If 0", Xeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
If Function Block exection camplete without eror, “L” is oufput, and if output
DONE  |BOOL parameter ACT is *“"with intemal processing of Function Block complete,“0”
is output
STAT T
Output M USINT X-axis error information displayed
STA\T( USINT  |Y-aseor lometon dpéed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

1) Caution for Function Blocks of stop command used in program
(1) Availble at operation stop state during acceleration, constant and deceleration.(Busy-Off state)
(2) Function Block POSP_STP of G3FPOPA and G4F-POPA can be used only in ROM V1.0.
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7.7 Function Block for error processing

7.7.1 Internal emergency stop

(Emergency  G3-POPA/G4RPOPA/ GGRPOPA:POSP EMG, G4RPOPB:POSB EMQ
Itis used to promptly stop operation in case of emergency.
Since switched over to output prohibited and origin point-undecided state if once
rohibited and re-decide origin point to re-start.

stopped, cancel outpt 4

Function Block Class Paramet Daia Description
type er fype
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- I"(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
Input BASE  |USINT Setting area of base No. posiioning module is equipped on
Setting range :GML series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Setting area of slot No. posiioning madule s equinped on.
Setingrange: 0 7
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” s output with operation Stopped
STAT USINT Enor-state displaying area

If eror occurs during Function Block execution, error No. is displayed.

7.7.2 Cancellation of output prohibition
(Pulse Out Inhibit, Off - G3FPOPA/GARPOPA  G6RPOPAPOSP_OFF,  GAR-POPB:POSB_OFR

Command to cancel pulse-out prohibited state by external emergency stop, upper/lower limit detection, etc.

Function Block Class Paramet Data Description
tpe o | e
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1'(rising edge) with connected
condition to this area as composed during program execution.
Base posiion No.
Input BASE USINT Seting area of base No. posiioning module is equipped on
Setting range :GM1 series0  31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
Sht posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Seingrange: 0 7
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0™ is output with operation stopped
STAT USINT Enor-state displaying area

If ermor occurs during Function Block execution, eror No. is displayed.
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7.7.3 Error reset

(Reset

G3RPOPA | G4FPOPA | G6F-POPA:POSP_RES,  G4RPOPB:POSB_ RSB

Itis used to reset error if occurred during operation or by exceeding parameter setting range.

Function Block Class Paramet Data Descripfion
ype er ype
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- I'(rising edge) with connected
condition to this area as composed during program execution.
Base positon No.
BASE  |USINT Setting area of base No. postioning module is equipped on
Input Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of sot No. postioning mocule is equipped on.
Setingrange:0 7
Assignment area of axis o use
AXIS USINT If 0", Xeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation Stopped
STAT USINT Einor-state displaying area

If error occurs during Funcion Block execution, error No. is displayed.
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7.8 Other Function Bblock

7.8.1 Floating point set setting
(Floating, Point Set ~ G3F-POPA / GARPOPA/ G6F-POPAPOSP FLT,  GAF-POPB:POSB FLT)
It is a command used to set present position to origin point compulsorily without origin point return-operation.
The assigned address value to origin point return address will be the present position.

Function Block Paramet Data .
e Class o e Description
Recuest area of Functon Block execution t rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.

BASE USINT Seting area of base No. posiioning module is equipped on
Setting range :GML series(0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  [USINT Seting area of sot No. postioning module is equipped on.
Setingrange:0 7
Assignment area of axis o use
AXIS USINT If 0", Yeaxis operates
If “1”, Y-axis operates
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block exection complete without error, “1" is output, and if oufput parameter
ACT s ““1”with intemal processing of Function Block complete,“0” s output.
Einor-state displaying area
If error occurs during Funcion Block execution, error No. is displayed.
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1” to “0"with
“1" output after processing Function Block command.

Input

Output STAT USINT

1) Caution for Function Blocks of floating point set setting command used is program
(1) Avialable only at operation stop state.(Busy-Off state)

7.8.2 Present position Preset
(Preset  G3RPOPA | GAFPOPA | G6F-POPA:POSP_PRE, ~ GARPOPB:POSB_PRE)

It is a command used to change present position to random position.

Function Block Paramet Data -
Class Description
ype er ype
Request area of Funcion Block execution at rsing edge
~ rozme ] REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
RQ DOEF Base postion No.
dme ot BASE USINT Seting area of base No. posiioning module is equipped on
Setting range :GML senes0  31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
7 aor ACTT Input Sht posiion No.
J s SLOT  [USINT Seting area of ot No. posfioning modie i equiped on.
Setingrange: 0 7
18 Assignment area of axis to use
AXIS USINT If 0", Yeaxis operates
If “1”, Y-axis operates
PRES DINT Area usgd o change present postion
ET Setting range :-16,744447 16,744441
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without eror, “L” is output, and if output parameter

ACT is “1"With intemal processing of Function Block complete, “0” s output.

Enor-state displaying area
Output | STAT  [USINT
uipd If error occurs during Funcion Block execution, error No. is displayed.

Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

1) Caution for Function Block of preset command used in program
(1) Available only at operation stop state.(Busy-Off state)
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7.8.3 Parameter change
(Parameter Write ~ G3F-POPA/ GARPOPA/ G6RPOPAPOSP PRM, - G4F-POPB:POSB_PRM)
Command used to change acceleration time, deceleration time, JOG high-speed, origin point return high-

speed and M code mode at parameters during operation.

Function Block Paramet Data

pe Class o e Description

Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0- 1"(rising edge) with connected condition
to this area as composed during program execution.
Base posiion No.
BASE  |USINT Setting area of base No. posiioning module is equipped on
Setting range :GML series0  31), GM2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot posiion No.
SLOT  |USINT Seting area of slot No. posiioning module is equipped on.
Setingrange: 0 7
Assignment area of axis to use
AXIS USINT If 0", X-axs operates
If “1”, Y-axis operates
4r0  ooef Input AT Seting area of acceleration ime at parameters
setting range ;1 9%9(Unit 10 )
ST T Seting area of deceleration time at parameters
4 90 ot sefting range ;1 999(Unit 10 )
Seting area of JOG highspeed at parameta's
seffing range : 1 20,000{Unit X 10pps)
4 Setfing area of origin point retum highspeed at parameters
setting range ;1 20,000{Unit X 10pps)
Setfing area of M code mode at parameters
1 s If 0", With
If “1”, After mode
If %2, None mode
State displaying area of Function Block execution complete
DONE  |BOOL If Function Block execution complete without error, “1”is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation topped
Enor-state displaying area
If emor occurs during Function Block execution, error No. is displayed.

— POZ_PRM —

#

- AXS JH

- 0T

-] HSH

STAT USINT

1) Caution for Function Block of parameter change used in program
(1) Available only at operation stop state.(Busy-Of state)
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| 79 Error codes in Function Block

Error type displayed on output parameter STAT and actions to take against will be described

Pulseout type Positoning
Err, - .
m Description & | oF | GF | oF I Actions
pen | roen [ s | Pom operation
status
0 | Innormaloperation 0 0 0 0
1 | Base position No. exceeded oversetting range 0 0 0 0 Set base position within setting range
2 | HW error on appicable base 0 0 0 0 Request base A'S
3| Slot position No. exceeded over setting range 0 0 0 0 Set slot position within setting range
4| Appicatie sotnot equipped 0 0 0 0 Instsalfl)i positioning module on the applicable
5 | Diferent module name of applcab st 0 0 0 0 Instsz?ll): positioning module on the applicable
6 | Setting axis No. exceeded over setting range 0 0 0 0 Set correct axis No. of positioning module
7 | Command givenwith CPU module at STOP state 0 0 0 0 Cha;thNe CPU module states from STOP tg
8 | Commonused RAMenmor 0 0 0 0 AS request
9 Functign B\ocl‘< command unavailable to execute due to 0 0 0 0 Set correct command execution conditions
module inat operation'stop
0 New command Function Block executed at the state that Progﬁr:m change to execute new command
pror command is not complete 0 0 0 0 e
prior command is complete
11 | Setting aux. input value exceeded overthe range 0 0 0 0 To be in setting range
Stop related command or emergency stop input while 1 Resetenor
1 Function Blockis executed
unction Blockis ext 2. Cans oot
n Continuous operation or speed override command input Continuous operation or speed override is
at other states than constant_stage in autooperation 0 0 0 0 available only at constant stage
15 | Command given with module origin point undecided 0 0 0 0 Start command afterorigin point decided
17| H/Weroron postoning modde 0 0 0 0 Cancef emorf ponered OfOn
18| Wachdog eror 0 0 0 0 Cancel enor f ponered OfOn
9 e memary riefece e 0 0 0 0 Cancel eor f ponered OfOn
Output-
k;)ed 1 Reoee cause of el emergency sop
2| Exerdanegencysopiput 0 0 0 0 ;’TH‘ - 2 Cave ot
art.poin 3 pece e o it ki
undeeided
Output-
pm;ad 1 Remove cause of iemdl emerency sip
2 fd spp 0 0 0 0 Start y;uwnl ZCaci gty
' 3 Operae afer edkotd
- Ol e g ot
Output: 1 Renoe caseclerr
2 | cemoeiising ol o] oo Z‘“"M‘ || 2o
tart.poin .
3, Operae afer edkeid
Opesee e g it
Output-
it 1 Remove cause of e
B | Exemeupeimsyd it 0 0 0 0 . t‘ 1 2 Pefom JOG oereon o over i
art.poin 3 pece e o prt i
undeeited
Output- -
it 1.Change s/w lower limit address range set at
| Presentpusion exceed over ok vk s e 0 0 0 L l‘m‘m Jeanees
) 2. Operee afer o it re e
. Opere e o ort
Output- .
1.Change s/w upper limit address range set at
25| Present posion exoeeded over sy per i vale set aperames 0 0 0 0 me‘ ot fizcy::
tart.poin
2. Operae afer o it redecded
Opereealeraigh port
% Next operation mode is incorrect in auto-operation or continuous 0 0 0 0 No operation at % ) )
— s ok exende et operion sep g operaon
‘ . . Interpolation operation is available only at single,
. Interpolation operation command input in continuous, constant, and 0 0 0 o -
fonig consint moe
ostonig oonsert Gperion aiabus
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1.TumMeode Ofand
L} St commend unavalebl &t M code ON s X No operaion
2.5t operaion
. Present L
5 Speed/position control switching unavailable in acceleration of positioning y averation sate Chenge speedhosiion conokswiching fom
i
consant operaon mode P aeeraiontoconsant
nferd
% EOM stop or positioning stop command input in constant, positioning b Present
. operaion siae
(Nokl) | consit opesaionimoce:
unferd
Present
41| Sopoommendiputnorgin pointreum lowspeed operaion 0 operaiin sz
udtend
Present P dag e loace 6
Stop command input while return(RTP) command to prior position to rocessed as an error if return command to prior
8 p com p (RTP) prior p 0 J— p p
martel peraon s exented posiion
g
D marA operon s el
Present neetd becase sopeommend s
stop command input during dwell time processing or origin point Pogan e )
4 0 opereon stae ravalebl g el e processigor oign
unchaged portoompensaion
Continuous  operationfl M), trans. operation(OR), speed change Present Progam chenge neecked becatse contiuos
% | command input at other states than constant stage during operation by 0 operaon s cpereon(NV), tens. opeedn( OR, speed chenge
Sirtoommend unchened commend are only avalble & consi e
1 Erorreset
. 2. Continuous operation(NM) & trans. operation(OR)
Continuous operation( NM) or trans. operation (OR) command input in X -
. Present unavailable in constant, positioning constant
constant or positioning constant operation mode. Or speed change )
5 A ) 0 operalin s opeion e
command input in continuous, constant or positioning constant operation .
e uctenged 3.Speedchange unavailable in continuous, constant
andposionig consirt opeeiomoce
4. Moy prgem
Present .
% Continuous operation( NM command input in other operation modes than 0 o 2.Continuous operation(NM) is available only in
confinuos opereion mode cortiuous operion moce:
e )
3. Mody rogem (oeeion o)
5 Override and continuous operation command unavailable in other states 0 Present L
operaion e . Eor reset
then opeedn by sat commend
nferd
. . Present
Override command input in operation step-executed set to override- ) 1. Enoreset
0 0 Operaon s
ohbied 2. Chenge b overce alorebl st
e
Continuous operation(NM) command unavailable in continuous operation Present .
L [rr——— 0 open e Bt
ndenged
No next opereon dta 0 opeaie & st command P
i} Data No. range exceeded at Posifon Teaching and Speed Teaching 0 No operaon '
2. Operaionsepno, Crenge:
anmand
Present
Overiey riceceed o alorebe g 0 e L B
g & 0 gl 2. To be in setting range
nferd
68 | g anourt eceerkd o alonebl ranged] - &) 0 No ogeeeion 1 Tobe n inchig seting e
Output-
) . ' 1. Enoreset
Setting position address exceeded over s/w upper limit or s/w lower limit kiied,
0 P— 0 Startoaint 2. Move to operation available area by JOG or
e e " el cpeconan enpeio st
undeited
Position data setting value of positioning constant operation mode is too
. - 9 p 9 p X Nooperion 1 Cherge et vake ofposon ca o seed
Start command of Absolute Coordinates operation data unavailable at
1 oigh pat 0 No operaon Satafer orin pintdecided
Undeeied s
Wvailable after 1. Emoreset
n Postion Teaching commerd inputat orign pinkundecied state 0 tart.point 2. Position Teaching command executed after origin
s gt e
B g as assied X No operaion To be in setting range
8 | Svead exoeeded over lonebl rangefies speect-sped i 0 No opeim Chanespeed vales
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Origin point return speed exceeded over allowable range(bias
eethspeed i), )
8 0 Mo \ales
Origin point return low-speed set higher than origin point return high - e et
el
Minor axis speed calculated by linear interpolation exceeded over .
& X Mo \ale mhoras
- opeion Crerge e ety
No operation if
detected N
89 Operaon e exceeced overalowable range{Vax 6653 ) 0 before Sip operdon fdetected durng operadon
opecain
% | Command imut & oupofified e 0 No operain Cancel oupohibied and pefom resat
P [ ——— 0 Prese; Add protection circuit again st execution of the other
L g commends dhig opesein i pogam
ndenged
Start, origin point return or interpolation operation command input at ) Change CPU module state from STOP to RUN and
[} 0 No operein
PLCsopsite o st
Execute inching command while operation of the other
9| icting commendunavaleble o as s i operedon(BLsy) X No opefein ais
kasp
106 | inemal compuizion emr Ze0 Em) 0 No operaion
116
Operaon dea ofwhich epolaion operaion isLnevalble X
(N2
17 | Operation unavailable because operation speed is higher than b
(e 1) | aooekraioniecekreion inadon
Start command input from position data set to Complete without number
19 - 0 Change opeeion sep No.and e pefm st

Note 1) Valid only in G4=POPA, V10
Note 2 G3FPOPA, V1.1 or later
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Chapter 8 Program

|8.1 Prior to program introduction |

Function Blocks above shall be surely applied to all programs to refer to output parameters of
operation state’s code information Read[POS¥_CRD] and present operation state’s bit
information Read[POS1_SRD] for detailed information on positioning module operation.

Especially, 6 types of output parameters of operation state s code information Read[POS: _CRD]
provide operation information of positioning module to be surely used as protection circuits
against error when the respective Function Blocks are to be applied.

Function Output .
Descri p tion
Block parameter
CA Current Address : present position address displayed
cv Current Velocity : present operation speed displayed
POSEI_CRD
McD Current M Code Number : present M code value displayed
CDN Current Step Number : present operation data No. displayed
POS1_SRD [0 In dwelling (Bit:On)
[1] In deceleration (Bit:0n)
[2] At constant (Bit:On)
[3] In acceleration (Bit:On)
ST1 [4] At stop state (Bit:On)
[5] In returning to origin point (Bit:On)
[6] In positioning (Bit:On)
0 In interpolation operation (Bit:On )
*G4F -POPA unavailable
[0] S/W upper limit detection (Bit:On)
[1] S/W lower limit detection (Bit:On)
[2] Emergency stop detection (Bit:On)
[3] Pulse output-prohibitedstate (Bit:On)
- Information displaying area on signals produced
S i i from program or S/W package
[4] Inching complete (Bit:On)
[5] Position Teaching complete (Bit:On)
[6] In JOG low-speed operation (Bit:On)
7 In JOG high-speed operation (Bit:0n)
ST3 [0] Unused
[1] Forward (Bit:Off), Reverse (Bit:On)
2] ZONE#1 (Bit:On)
13] ZONE#2 (Bit:On)
[4] ZONE#3 (Bit:On)
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ST4

Bl

Rep eated operation complete (Bit:On)

[

Positioning start complete (Bit:On)

[

0]

M code On (Bit:On)

In origin point compensation (Bit:On)

[

In backlash compensation (Bit:On)
*G6F -POPA unused

[2]

In continuous operation(Next Mo ve) (Bit:On)

[3]

In speed overriding (Bit:On)

[4]

Unused

5]

At deceleration stop and Stop complete (Bit:On)

6]

Speed teaching complete (Bit:On)
*Valid only in G3F-POPAIGAF-POPA V1.0

[

Speed change complete(Bit:On)
* Valid only in G3F-POPA/G4F-POPA V1.0

ST5

[0

Speed position control switching
*Only G6F -POPA used

[

External upper limit signal (Bit:Off)

[2]

External lower limit signal (Bit:Off)

B

External near zero point signal (Bit:0n)

[4]

External origin point signal (Bit:On)

[5]

Unused

6]

Unused

7

External emergency stop signal (Bit:Off)

Information displaying area on input
signals from outer device to position-decision|
module.

ST6

0]

Umused

1]

Error

[2]

Position passing

In operation(Busy)

[4]

Positioning complete

5]

Origin point return complete

6]

Origin point undecided

7

Unused
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8.2 Basic program

Refer to Chapter 3 & 5 for the details on basic program.

S Related
No. Designation of program -
1 Basic (floating point set setting) 3-2
) Basic (linear interpolation positioning start floating 34
point set setting)
3 | Deceleration stop(origin point retum) 3-7
4 | Single operation(origin point return) 3-11
5 | Single operation(operation step No. assignment) 3-13
6 | Constant operation(operation stepNo. assignment) 3-17
7 | JOG operation 3-28
8 | Manual pulse generator 3-29
9 | Inching operation 3-30
10 | Shift to prior position to manual operation 3-31
11 | Speedchange 3-32
12 | Operation step No. change by continuous operation 3-34
13 | Speed override 3-36
14 | Present position change 3-39
15 | Speed Teaching 341
16 | Pogtion Teaching 3-42
17 | SettingoperationstepNo. 3-43
18 | Parameter change 3-44
19 | Mcodemode 5-10
20 | Zone setting 5-16
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[ 83 Application program

8.3.1 Positioning of single operation, repeated operation, auto-operation & continuous operation

1) Setting in SW package

Position data Speed data
T -
NSRS E N R,
o 0 S 42 o B A A o |
=_:I {
(] ¥ i
[t~ [
E | T
L T
| o Wk ] 0 [
El i 51 ] T T
[# e v [] [ L4 e
Ik 'da jcon foid (migh L o
B fbx e rend = e 1 o B . < v
AL TR (o e A
2) Operation pattem
Speed
Forwar|
ZEggz Continuou I
pps
5kpps Auto y
4kpps Auto :
3kpps 1
2kpps Separaie [
1kpps fp I Pos.
»
0\ 1000 3000 6000 10000 15000 25000 45000 75000
Step Np.8, QtepNo O StepNo 1 Step No 2 Step No 3 Step No 4 Step;No 5 Step No 6 ep No 7
| | | |
1 | | |
1 J 1 1
| | |
] ) ] ]
1 1 l 1
] 1 ] 1
1 | ) 1
il FE !
Rever: ) \ \ Repeat |
] 1 ] 1
1 I l I
] 1 1 )
Start com. ﬁﬁ ﬁ ﬁ Next start command executes step
(POSH No. "0

In confinuous operaion mode, an operation patiem with direction switching carf t be used in G3~POPA & GAF-POPA.
Accordingly, program shall be surely changed to auteoperation instead of continuous operation in G3RPOPA & G4F-POPA.

Succeeding operation mode to atooperation is only Separate, repeated or autooperation as avaiable.

Succeeding operation mode to coninuous operation is only sepavate, repeated or continuous operation as avaiable.
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3) Programming example
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8.3.2 Positioning with M code (G6F-POPA)

1) Setting in SW package
Position data Speed data
| T | |
tﬁxl&dmi";lwm M **«W':"'lu.“.-'f'..".q 3 P T 20 O
N e : i : ; 1
:_- = x : £ ._.. - .:_-T' : e Pad (L | Cowran
e e e S S M code mode
! J I . L 0 M Code Mode
B s x [ = With T After & None
vy | Pl ok Cnac W
2) Operation pattem
Speed
A
forward
4kpps
3kpps -
2kpps 1 :
1kpps /5‘”%\ /‘“‘“‘“‘“ﬁ“%
1 Tﬂe
H 10pooy | 20400 30000 40400 ) 500001 10 | -
) StepNow ) Step\No.L Step No.2 StemNos3 ) Step:Nu.:l \ tep No.5 :
| [ [ 1 1
1 1o : 1o o )
| [ \ [ R 1 \
| [ \ [ V) 1 )
1 1 1 1 \ L] 1 ' 1 A 1 \
| [ \ [ ! \ 1 )
S . R L
10kppg| | Voo : Vo ey Reneated ) :
Reversgy ! o \ L P P l \
h A Vo \ ] R \ '
| [ \ [ b 1 \
! b : Vo Vo b
|
Positioning start : ! ﬁ : : ! ﬁ : : : Next pgsiylyioriing start execute step
(POSn AST) +— T ——A : : \ No 0" | :
lon 1) [lgn ) 11 [lon | |
BUSY 1 1 T I T T
(POSH SRD, ' ! ! o !
) | : \ ol
In dwelling : ) :
Foa o : ] :On 1an ) G |
l
M code signa : h * k
o3 S5 i ¥ | \ A A
] ] 1 [ \ ]
) 1\ [
M code No.
(POSa CRD, MCB- : - } >®( } }
]
M code Offcom. 1 1 Vﬁ ?ﬁ ﬁ
P03 NE— !
- T
Mcode modeWith |1 o ! Von [
M code signa 4 1
(P03 SRD,ST37 ¢ _lf ]
| ! I
1 X s X

PO Gy XLV, SN )
Moode((P)gacoMr‘nﬂ. \f':—l —l \ﬁ-l \f—|

M code signal is changed to the applicable M code No.in continuous operation mode without stop whenever operation step numbers are

changed, and the operation is to be continued.
In autooperation mode, M code *On"signal f tumed On shall be Off by M coa Off command to operate the following operation step No.
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3) Programming example
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8.3.3 2-axes linear interpolation operation

1) Setting in SW package
Xeaxis position data Y-axis position data

"'-"""4": D l,"‘;':mn-n Adeann | W Conky | TRERS m"_:,
oy
R
- i~
EEE
o ] [5] cm

2) Operation pattem
Y, pos. address value

8000

7000~

6000

50001

4000 |

3000

2000

1000~

-, Sten No..0

|

Sten No.:3

Step No.:2

Step No.:1

Origin point

I
1000

I I I
2000 3000 4000

I
5000

I
6000

. X, POS. address value

I I I I I
7000 8000 9000 10000 11000
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3) Programming example

B
P2
n
8
2
4
§ 2
B
=3
2
o
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8.3.4 Position Teaching with MMI
1) Settingin SW package

Position data

uuuun:l:au:éJ-

2)  Inputloutput parameters used

(1) To transmit position address value to CPU module with %MW100 at MMI:%MW100
(2) To change position address values: %MO (position changed at MMI)

(3) To start Position Teaching: %M1(start command of MMI)

3) Programming example

Operated only if origin point decided
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Chapter9  Buffer Memory and /0 signals

| 9.1 Buffer Memory

9.1.1 Contents of Buffer Memory

Buffer Memory (common-used RAM) is used to save positioning module and communication data
between PLC and CPU.

1) Buffer Memory of G4RPOPA ( K300S, 1-axis)

Address
(decimal)

© 00 N oo o b~ W N P, O

L e T =
A w N R O

bF

bF b8 b7

b0 bF

PresentMcode | Status information

b8 b7 b6 b5 b4 b3 b2 bl b0

Error code Error information

Present operation speed

Present M code(0~ 255 )

Present operation data No.

ZONE#3

Present position address (lower)

ZONE#2

Present position address (higher)

ZONE#1

Common-used RAM command

Incompensationoperation

Position teaching operation step No.

InJOG operation

Emergency stop

Operation step No.

Externa lower limit signal

Preset position address (lower)

External upper limit signal

Preset position address (higher)

bF b8 b7

b0

Override value(%) Inching value

— |

b—

Variable speed value

\

Error code

Speed Teaching speed data No.

(Warningcodeof posiioningmodue) (Serious

Speed Teaching speed value

b8 b7 b0

bF

v

Error data

error

module, H/W error)

on

positioning

b6 b5 b4 b3 b2 bl b0

N

\

(used for speed change by override

\ v

Override value(%) Inching value

(setting range: 1~99)

command in % with setting range ol

1-15)

Return to prior position to manual operation(RTP) -

Unused

Present value presel

JOG/Inching operation(O:forward, 1:reverse) «gg——m—

10G (Clow Lhigh) €

Unused

Next Move g
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2) Buffer Memory of G3F-POPA/G4FPOPB/G6FPOPA ( X-axis)

Address
(decima)  bF b0 DE DE DD BC DB DA D9 D8  D7-resreressessessmessesssssssssnenns 00
2o Present M code value, status information b—>
1 Error code, error information lo— +
2 Present operation speed Present M code (0~ 255)
H —» External upper limit signal
3 Present qperatlon data No. > s ermal lower it gl
4 Present position address (lower) > Emergencystop
- 5 Present position address (higher) ™ InJOGoperation
§ 6 Common-used RAM command - _ Incompensation operation
I — - - - ZONE#1
3 7 Position Teaching operation step No. » ZONE#2
g 8 Operation step No. > ZONE#
Py i 9 Preset position address (lower)
§ 9 10 Preset position address (higher)
£ |11 Override | Inching bF b8 _b7 b0~
12 Variable speed value —>| | |
13 Speed Teaching speed data No. [’ v >
. Error code Error dat:
14 Speed Te_e_‘Chlng spe-ed value (Warringoodeaf. postioring modue) (Serious errrtr)?ron a;Imsitionin
15 Position Teaching module, H/W error) )
16 Speed Teaching bF o)
17 Acceleration time:0~999 _>| |
18 Deceleration time:0~999 e
19 M code mode(0:With, 1:After, 2:None) ~ FError code
- (Warning codeof positioning module) _J
20 JOG high speed value:1~20,000
¥y 21 Origin point return high-speed
bF b6 b5 b4 b3 b2 bl b0

Unused

Present value presel
-

JOG/Inching operation(O:forward, Lireverse) g |

JOG (0:low ,1:high) gp—-----

G3F-POPA,G4F-POPB : MPG operation alowed/
G6F-POPA : parameter transmission command ¢

Next Move

<
Return to prior position to manua operation(RTP)

G4F-POPB/G3~POPA

G6F-POPA
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3) Buffer Memory of G3FPOPA/G4FPOPB/G6FPOPA ( Y-axis)

e hC b he D WA b0 ko

Address
(decimal) bF b0
A 250 Present M code value, Status information
51 Error code, error information I
52 Present operation speed
53 Present operation data No.
L54 Present position address (lower)
355 Present position address (higher)
@ 56 Common-used RAM command b
857 Position Teaching operation step No.
568 Operation step No.
59 Preset position address (lower)
. .| 60 Preset position address (higher)
5 E 61 Override | Inching
62 Variable speed value
63 Unused
64 Unused
65 Position Teaching
66 Unused
67 Acceleration time:0~999
68 Deceleration time:0~999
69 M code mode(0:With, 1:After, 2:None)
70 JOG high speed value:1~20,000
y 71 Origin point return high speed

JOG/Inching operation(O:forward, 1:reverse) B —
JOG (O:low ,1:high) e———1

G3F-POPA,G4F-POPB : MPG operation allowed /
GGF-POPA : parameter transmission command

Return to prior position to manual operation(RTP) <

v

Present M code ( 0~ 255)

- External upper limit signal
P External lower limit signal
— Emergency stop
™ InJOGoperation
———® Incompensationoperation

- ZONE#1

> ZONE#2

> ZONE#3
bF b8 b7 b0 ™)

Error code Error data
(Warning codef positioning module) (Serious error on positionin
module, H/W error) _J
bF b0
—| |
Error code
(Warning codeof positioning module)

bF

b6 b5 b4 b3 b2 bl b0

Unused

Present value presel <

-
-t

Next Move %

G4F-POPB/G3F-POPA

G6F-POPA
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9.1.2Buffer Memory state

Status information Present M code Vaue

FEDCBAO987 6543210 gin
Yo LLL T TTTTTTTTTTT]

External upper limit signal

External lower limit signal

Emergency stop

InJOG operation

Incompensationoperation

Zone #1

Zone#2

Zone#3
1) Externa upper/lower limit sgnd
(1) It isturned On if stroke upper/lower limit is exceeded over.
(2) Pulse output -prohibited state expected.
(3) Turned Off during position adjustment by manua operation (JOG operation)
after pulse-out prohibited state is cancelled.

2) Emergency stop
(1) Turned On if stopped by external or internal emergency stop signal since then, leading to pulseout prohibited
state.
(2) Pulseout prohibited state and al errors are cancelled by cancel lation command of
pulse-out prohibition.

3) JOG operation
Turned On during JOG low/high operation.

4) In compensation operation
Turned On during backlash compensation and origin point compensation.

5) Zone#1, 2, 3
Turned On respectively if into Zone#1, 2, 3 sat to parameters.

6) Present M code vdue
(2) Present M code valug(0~255) set to position detais displayed.
(2) M code vaue of G4FPOPA is displayed on bit 8~F and that of G3F-POPA ,G4F-POPB &
G6F-POPA is displayed on bit 0~7 respectively.
(However, G3FPOPA is United O/S V3.0 or above)
(3) If value of buffer memory address O is 15 in G4F-POPA, the value to be monitored will be hOF00 or 3840 as

displayed.

9 -4
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Err. code _I li Err. data _I

FEDCBA987 6 54 3 210

v CLLLLTTTTTTTTTTT] e
| Err. code —‘

X: add.1 FEDCIBA987 6 54 3 210

vedst | [T corpora

7) Error data

Error serious on internal CPU of positioning module which is unavailable to use.

8) Error code
Error trivid on positioning module. Refer to troubleshooting list of error codes.

Present speed
FEDCIBAO9876 54 3210
X:add.2
Vieds2 | 0~ 200,000 |
9) Present speed

Speed value presently operated is displyed.

Present op. data No.

FEDCBA987 6 54 3 210

X:add. 3
Y:  add53 0~29 |

10) Present operation data No.
Operation data No.(operation step No.) presently operated is displayed.
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Present pos. address

FEDCUBA987 6 54 3210

X:add. 4

YZ%’M (lower)
X: .5 ;

Y 0d 55 (higher)

11) Present position address
Position address (-16,744,447 ~ +16,744,447) presently operated is displayed.

Program Areato saveto: MO0O

X Buffer Memory add. : O Wordsto save: 6

Sot No. positioning moduleisequipped on: 3 ‘

|
F0010 * + # %

| | | GET 00003 00000 MOOO

Whole Read of common-used RAM status

Results of program execution(in case of G6F-POPA’ s buffer memory)

Addrﬁdw md) M area DF BE bD BC DB DA D9 b8 7 roeemeeseesmssnseees bo
0 State, present M codevalue —®| M000 |—™
1 Error code —*| M001 &v‘ * Present M code value
2 Present operation speed —»( M002 ¢ 0008 : Upper Limit
3 Present operation dataNo. > [ M0O03 Mm“gﬁmzm;?j; I:(I,;
4 Present position adds. (lower) —*| M0OO4 0008: 1 J0KG cperetion
5 Present postion adds (ighe) —>| M0O5 MOOOC: In compensation operation
MOO0D: ZONE #1
MOOE : ZONE #2
MOOOF: ZONE #3

Since addresses 0 ~ 5 (X-axis) and 50 ~ 55(Y-axis) of positioning modul€ s
buffer memory are the area exclusively for Read, Read of positioning
module status shdl be performed by GET command.
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9.1.3 Command of Commontused RAM (BufferMemory)and data
l_ Common RAM (Buffer Memary) command _|

F EDCBAUDYZB8 [ b6 5 4 3 2 1 0
sae [T TTTTTTTTTITT 1] cemmesomceron

Unused _|

R topior posi | opertion(RTP)

Next Move.command (orly in confinuousop. mode)

MRG g Al

Glowhigh

J0G/Inching(forwardireverse)

Presentvaluepreset command

CommonRAM (Buifer Memary) commend
F EDCBAUY 8 /6 54 3 21U

N O O R A e
Unused

80’

Retum commend to prior postion tomanudl operation(RTP)

Next Movecommand (only in continuousop.mode)

Paanee jon command

J0Glowhigh

JOG/Inching(forward/reverse)

Presentvaluepreset commend

1) Return (RTP) command to prior position to manual operation
Command used to return to prior position to JOG/Inching operation fter JOG/Inching operation.(1: On, 0: Off)

2) Next Move command
(1) Command used in continuous operation mode for operation with the operation speed of the next operation
dataNo. aschanged.(1: On, 0: Off)
(2) Command available only & constant speed.

3) Manua pulse generator operation allowable
(2) Approva command of operation by externad manua pulse generator.(1 : alowable, O : prohibited)
(2) Avalable only in G4F-POPB & G3F-POPA.
(3) Approval command of manual puse generator operation is automatically Off at positioning start and
interpolation positioning start
4) Parameter transmisson command
(1) Command used to transmit acceleration time, deceleration time, M code mode, JOG high-speed, origin
point return high-speed parameters.(1: On, 0 : Off)
(2) Used to Write parameter value to change on address 17~21 (X-axis) and 67~71(Y-axis) and turn On the
parameter transmission command.
(3) Available only in G6FPOPA.
(4) valid only until powered off because the changed parameters by parameter transmission
command are saved in RAM.



Chapter 9 Inner Memory And 1/0 Signals

5) JOG low-speed/high-speed
Used to decide the speed low or high for JOG operation. (1 : high, O : low)

6) JOG/Inching (forward/reverse)

Used to decide the rotation direction forward or reverse for JOG operation or inching operation.
(1: reverse, O: forward)

7) Present value preset

As a changing command of present position address, it is used to Write position address value
to change on address 9 & 10(X-axis) and 59 & 60(Y-axis) and turn present value preset

command On.
Position teaching operation step No.
FEDCIBA9876 54 3210
X:add. 7
vy | 0~2% |

8) Posdition teaching operation step No.
Position No.(step No.) setting data for Pogition teaching.

Position teaching (position address change) is performed by Position teaching command with
position addresses, 9 & 10(X-axis) and 59 & 60 (Y-axis).

li Operation step No. —|

FEDC CUBAZS9876 54 32120

X:addg 0-2% |

Y :add. 58

9) Operation step No.

Operation step No. value for operation start, which can be used along with change command of operation data
No.

Preset pos. add.

FEDCBAO9876 54 32120

X:add. 9 |
vt o
X: .1 i
Y : 20d. 60 (higher)

10) Preset position address

Used to change present position address if Preset command of present value is executed, and to change

position address of operation step No. assigned at Position teaching operation step No. if Position teaching
command is executed.
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l_ Override vaue(%b) l_ Inching vaue
EFDCURA Q—L 7 6 5 4 3 2 1 L
X:add. 11 - 1~99

Y :add. 61 1~15 |

11) Override vaue( %)
Speed in % in case that override operation is desired with speed changed at the rate, 10 ~ 150% of operation
peed of setting speed data. The setting rangeis 1 ~ 15(10 ~ 150%).

12) Inching vaue
Shifting distance if inching command is executed. The setting rangeis 1 ~ 99.

Vaiable speed vdue
X - add. 12 FEDCMBA 9 87 6 54 3210
Y : add. 62 1~ 20000
13) Vaiable gpeed vaue

(2) Speed value when operation speed is desired to change to random set speed during positioning operation.
(2) Speed change command and variable speed value shall be processed under the same conditions during

congtant operation.
’7 Speed teaching speed dataNo. —‘

F EDCDBA9 87 6 54 3 2 10
X:add.13| 0~127 |

14) Speed teaching speed dataNo.
Speed data No. to change a Speed teaching command with setting range of 0~127.

Speed teaching speed vdue
LEDCBA9876543211)

X:add. 14 | 1~20,000 |
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15) Speed teaching speed value

(1) Speed vaue to change a speed teaching command.
(2) In case of execution of speed teaching command, speed teaching commeand, speed
teaching speed data No. and speed teaching speed vaue shal be processed under the same conditions

li Position teaching mode
FtUCBA98/6b43Zl]}

X :add. 15

Yiades | 0: RAM Teaching, 1: ROM Teaching |
’— Speed teaching mode
FEDCBA987654321L

X :add. 16 0: RAM Tesching, 1: ROM Tesaching

16) Teaching mode
(1) Teaching mode sdtting is available only in G6F-POPA.
(2) If 0 is set to the assigned address of buffer memory, RAM teaching mode will be set and If 1 is set to,
ROM teaching modewill be set.
(3) In case position teaching or speed teaching is expected to be frequently executed,
the teaching can be performed infinitely If RAM teaching mode is st

LiAoceleration/deceleraiontime —]
EDCBA987 6 54 3 2 1

¥ 66 | 0-9%9 |

17) Acceleration/deceleration time
(1) Used satisfactorily to change acceleration or deceleration time by externa input.
(2) Available only in G6F-POPA with setting rangeof 0~999( x 10 ).

M code mode

F EDCDBA 987 6 54 3 21 J)
X :add. 19 VY . .
Vi od 69 0: With, 1: After, 2: None |
18) M code mode

(2) To be st to change M code modes. Available only in G6F-POPA.
(2) In case of After Mode, M code and M code On signal are output simutaneously with positioning complete
sgnd.
(3) Error occurs if start command is executed with M code On.
(4) Execution of start command is available after M code is cancelled.
(5) In case of auto-operation mode, M code once generated is standng by until M codeis
cancelled and then executes the next step operation if M code On signd is Off.

JOG high-speed value
EDCBA A9 87 6 54 3 21

1~20,000 |

<X
BE
3

9 - 10
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19) JOG high-gpeed vadue
It is used to change operation speed in JOG high-speed operation. Available only in G6FPOPA.

' High-speed value of origin point return —]
X - add. 21 E D CPB A 9 87 6 5 4 3 2 1

Y :add. 71 1~20,000

20) High-speed vaue of origin point return

Itis used to change operation speed at origin point return command.
Available only in GGF-POPA.

1. Addresses 6 ~ 21( X-axis) and 56 ~ 71(Y-axis) are Read/Write areas of positioning modulé s
buffer memory, where to perform Write and Read through PUT/GET command.

2. Be careful, if Write/Read of other data than set address of positioning modulé€ s buffer memory is
performed through PUT/GET command, the operation of positiaoning module may be abnormdl.

9 - 11
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| 92 10 signal

9.2.1 Contents of I/O signal

In case positioning module is applied to MASTER-K 200S, 300S & 1000S CPU module, Input Signal and
Output Signal are used for data exchange with PLC CPU. The contents and functions are as described
below.

See below If I/O Word No. of positioning module equals “n”.

The contents of I/O signals of G6FPOPA, G4FPOPB & G3F-POPA are identically 2-axes, 64 points.

1) 1/O signal of G4FPOPA (32 points)

Signal direction: PLCCPU « Pasitioning module Signal direction : PLC CPU - Positioning module
P area No(Inpuf) Status signal P area No{ouput) Com. signal(P contact command)
FO0(n)0 Error FOO(n+1)0 Emergency stop
FOO(n)1 In operation FOO(n+1)1 Operation data No. change
FO0(n)2 Positioning complete FOO(n+1)2 Floating point set
FO0(n)3 Origin Point retumcomplele Poan+1)3 Outputprohibited cancellation
ROO(n)4 Origin point undecded state FOO(n+1)4 Speed override
ROO(n)5 Puise-outprohibited state ROO(n+1)5 Error reset
FO0(n)6 M code On FOO(n+1)6 Mcode Off
FOO(n)7 Command complete FOO(n+1)7 Deceleration stop
FO0(n)8 Decel. stopping/complete FOO(n+1)8 Unused
ROO(n)9 In constant operation ROO(n+1)9 Positioning start
FOO(n)A In origin point return FOO(n+1)A Origin Point return operation
Foo(n)B In positioning FOO(n+1)B Speed change
ROo(n)C Unused FOO(n+1)C JOG start
FOO(n)D Position Teaching complete FOO(n+1)D Position Teaching
FOO(n)E Speed Teaching complete FOO(n+1)E Speed Teaching
FOO(n)F Inching complete FOO(n+1)F Inching start

9 - 12
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2) /0 signal of G3~POPA/G4F-POPB/G6F-POPA (64 points

e Signal direction: PLCCPU - Posttioning module Signal direction: PLCCPU - Positioning module
P area Nofput) Status signal P area Nooutpul) Com. signal(P contact command)
POO(N)0 Error FOO(n+2)0 Emergency stop
POO(n)1 In operation ROO(n+2)1 Operation data No. Change
PO0O(n)2 Positioning complete ROO(n+2)2 Floating point set
POO(N)3 Origin point return complete FO0(n+2)3 Output-prohibited cancellation
POO(n)4 Origin point undecided state ROO(n+2)4 Speed override
POO(n)5 Pulse-out prohibited state ROO(n+2)5 Error reset
POO(n)6 Mcode On FOO(n+2)6 Mcode Off
X- POO(n)7 Command complete ROO(n+2)7 Deceleration stop
axis POO(n)8 Decel. stopping/complete RO0O(n+2)8 Interpolation positioning start
POO(n)9 In constant operation FOO(n+2)9 Positioning start
POO(N)A In origin pointreturn ROO(n+2)A Origin point return operation
POO(n)B In positioning FOO(n+2)B Speed change
POO(n)C In interpolation operation FOO(n+2)C JOG start
POO(n)D Position Teaching complete ROO(n+2)D Position Teaching
POO(N)E Speed Teaching complete ROO(n+2)E Speed Teaching
POO(n)F Inching complete POO(n+2)F Inching start
FOO(n+1)0 Error ROO(n+3)0 Unused
FOO(n+1)1 In operation ROO(n+3)1 Setting operationdaia No.
FOO(n+1)2 Positioning complete FOO(n+3)2 Floating point set
FOO(n+1)3 Origin point return complete ROO(n+3)3 Output-prohibited cancellation
FOO(n+1)4 Origin point undecided state ROO(n+3)4 Speed override
FOO(n+1)5 Pulse-out prohibited state ROO(n+3)5 Error reset
FOO(n+1)6 Mcode On ROO(n+3)6 Mcode Off
Y- ROO(n+1)7 Command complete ROO(n+3)7 Deceleration stop
axis FOO(n+1)8 Decel. Stopping/complete FOO(n+3)8 Unused
FOO(n+1)9 In constant operation ROO(n+3)9 Positioning start
FOO(n+1)A In origin point return ROO(n+3)A Origin point return operation
FOO(n+1)B In positioning FOO(n+3)B Speed change
FOO(n+1)C Ininterpolation operation ROO(n+3)C JOG start
FOO(n+1)D Position Teaching complete ROO(n+3)D Position Teaching
FOO(n+1)E Unused ROO(n+3)E Unused
FOO(n+1)F Inching complete ROO(N+3)F Inching start

9 - 13
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9.2.2 Status signal

1) Error

Turned On if error occurred and turned Off by error resst command and cancdllation command
of pulse output -prohibited.

2) In operation
(2) Turned On at positioning start command and turned Off if start command complete.
(2) Sgnds “In operation’ of X-axis& Y-axis are turned On Smultaneoudy at
interpolation operation command and turned Off simultaneoudly if command complete.
(3) Turned OWOff dso a inching command and in JOG operation.
(4) Turned Off at deceleration stop and emergency stop.
(5) Turned On during the dwell time.

3) Positioning complete
(1) Turned Off at operation commands of positioning and origin point return

(2) Turned On if single & repeated operation complete and origin point return complete, and in positioning
congtant operation after dwell time elgpses.

(3) Turned Off at deceleration stop & emergency stop.
(4) Turned On/Off simultaneoudly a X-axis & Y-axisif ininterpolation operation.
(5) Turned Off in auteoperation or continuous operation.

4) Origin point return complete

(1) Turned On if dwell time and origin point compensation are executed after operation command of origin
point return.

(2) Turned Off by any other command signals.

5) Origin point undecided
(2) Turned Off if floating point set is set or origin point return is complete.
(2) Turned On if origin point is not decided.

6) Pulseoutput prohibited

(1) Turned On &t emergency stop or if stroke upper/lower limit is exceeded over.
(2) Turned Off by cancelation command of pulse-out prohibited.
7) M codeOn

(1) M code value is produced as classified into With/After mode at positioning Turned On if the value is
1~255.

(2) Turned On in single, repested, auto & constant operation mode after the dwell time.

(3) Turned On a setting position in continuous operation mode.
(4) Turned Off by M code Off command.

9 - 14
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8) Command complete
(1) A signal notifying PLC CPU that the command is normally executed at positioning module when Common-
used RAM command or P contact command (output contact command of positioning module) is On, which
isturned Onif thecommand isnormally executed.
(2) Turned Off immediately if Common-used RAM command or P contact command is Off.
(3) Do not use this command complete signal in JOG operation or at gpproval command of

manud pulse generator.

PLCCPU Commonused  RAM oovoningmodle
command,
P contact command
’ ..........
i exenute]
|
< complete <
A
Commend of PLCCPU ~
Commandconpleteot /
positioning module i ¢
A \

1. Command shdl be turned Off if command complete signd isOn.
2. In PLC CPU, commands 2 or above are not alowed smultaneoudy on
positioning module. Surely apply the next command after the prior command is executed.

9) Deceleration stopping / complete
(2) Turned On until stopped by deceleration stop command.
(2) Turned Off at positioning start, origin point return operation, JOG command and
inching command.

10) In constant operation
Turned On only in corstant operation. Turned Off in others.(accel eration stage, deceleration stage, dwell time,

operation stop, €tc.)

11) In origin point return

Turned On at operation command of origin point return and turned Off if origin point return is complete.

9 - 15
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12) In interpolation operation
Turned On at interpolation operation command and turned Off if positioning complete.

13) Podition teaching complete
(1) Turned On if position teaching complete.
(2) Turned Off in positioning start, origin point return operation and JOG operation.

14) Speed teaching complete
(1) Turned On if gpeed teaching complete.
(2) Turned Off in positioning start, origin point return operation and JOG operation.

15) Inching complete

(1) Turned Onif inching complete.
(2) Turned Off in positioning start, origin point return operation and JOG operation

9 - 16
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9.2.3 Command signal (P contact command)
1) Emergency stop
(2) Signal input from the outside of positioning module is called as external emergency stop, and
P contact emergency stop is cdled asinternd emergency stop.
(2) Internal emergency stop shall be applied when external emergency stop signal is at normal-
wired state(N.C).
(3) Pulseout prohibited state is expected after this command is executed.

2) Operation data No.change
(1) Function to jump to random operation data No. by this change command of operation data
No.
(2) Operation will be executed with operation data No. saved by positioning start command if
operation data No. to jump is saved © address 8(X-axis) & 58(Y-axis) of positioning
modul€e s buffer memory and the change command of operation dataNo. isOn.

3) Hoating point set
(1) Setting command of floating point set shall be applied to find S/'W datum point in a system
where circle-operating index table or mechanical datum point is not necessary, even though
origin point return isafunction to find amechanical datum point in system.
(2) Present position is changed to origin point address set at parameters if setting command of

floating point set is executed.

4) Cancellation of pulse-out prohibited
Cancellation function of the state of pulseout prohibited by stroke upper/lower limit and

emergency stop.

5) Override
(1) Function to change operation speed within 10~150%.
(2) Speed change data which is higher byte of address 11(X-axis) & 61(Y-axis) of positioning
buffer memory shall be set in the range of h0200~hOFOO0.
(3) h0100 = 10%, h0200 = 20%, . .......NOFO0 = 150% respectively.

6) Error reset
Command to settle light error if occurred

7) M code Off
M code On signal if occurred islet turned Off.

9 - 17
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8) Decderation stop

(1) It temporarily stops positioning & origin point return operation internally if executed.

(2) Position shift is performed as much as travel value by relative position (INC) shift, and as
much as the remaining position address by absolute position if positioning start command is
executed after execution of deceleration stop.

9) Interpolation operation
(1) Linear interpolation operation is performed at interpolation positioning start.
(2) Arrangement of position data at X-axis& Y-axis shal be set identical.
(3) Target speed, dwell time, M codeand other controls shall be operated asbased on Xaxis.
(4) Override command is not processed.
(5) Bias speed is dways regarded as 0.
(6) Operation mode is as based on X-axis
(7) Interpolation operation for others than single, repeated and
auto-operation modeis not available but causing error.
(8) Stopped unconditionally at emergency stop.
(9) Processed by signal of ether X-axisor Y-axis a deceleration stop and positioning stop.
(10) Refer to 2) 2-axes position control in 3.1.1.
10) Postioning start
(1) If positioning start is executed, operation will be performed upto position address of
present operation data No. according to position data
(2) In single operation mode, operation is performed with incremental operation data No. per
execution of pogitioning start.
(3) In auto-operation or continuous operation mode, operation is performed upto setting
operation dataNo. of single operation mode by one positioning start of positioning.
(4) Refer to 4.2 Operation mode.
11) Origin point return operation
(1) Command to fine the mechanicd origin point.
(2) Origin point address assigned by parameter setting will be the present address if origin
point return is complete.
(3) 4 methods are available for origin point return. Refer to 3.5 Origin point return for details.
12) Speed change
(1) Function to change operation speed to setting speed up to 10~200K pps during operation.
(2) Actua setting speed vaue is 1~20,000 with operation speed range of 10~200,000pps.
(3) Since acceleration/deceleration time is not applied at speed change command, sudden
speed change may cause separation if step motor used.
(4) Speed changeisavailablein constant operation.
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Chapter 9 Inner Memory And I/O Signals

(5) Speed value to be changed shall be set at address 12 (X-axis) & 62 (Y-axis) of buffer
memory and speed change command and speed value shall be programmed to be

processed under the same conditions.

13) JOG operation
(1) A manual operation command used for forward and reverse rotation operation at JOG
high/low speed as st at parameters.
(2) JOG low-speed shdl be st lower than high-speed.
(3) In G6F-POPA, no speed limit error occurs in JOG low-speed operation and the operation is
alowed at lower speed than bias setting speed.

14) Position Teaching
(1) Function to change position address of position data to random set vaue.

(2) Operation data No. of position address to change shall be assigned to address 7 (X-axis)
and 57 (Y-axis) of buffer memory and position address vaue to set shal be assigned to
address 9~10 (X-axis) and 59~60(Y-axis) of buffer memory so to be processed as
programmed under the same conditions as position teaching command

(4) In GEF-POPA, position teaching is available by position teaching command even if
origin point is a undecided state.

15) Speed Teaching
(1) Function to change speed vaue of speed data.
(2) Speed dataNo. and speed data to change shall be assigned to address 13 and 14 of buffer

memory so to be processed under the same conditions as speed teaching command.
16) Inching

(1) A Manual operation function to operate with pulse amount (1~99) set by user.
(2) Inching operation is performed at fixed shift speed of 50pps.
(3) Used for accurate move in case JOG operation is not available.

Remark

Teachingislimited.(available: 100,000 times)
2. Toincrease the gpplication number (if performed by one step of teaching operation)
1) set 300 operation steps to repeated operation via software packageand

with 100,000 or below(99,000) in PLC program soto
3) useup to teachingtimes of 99,000X300=29,700,000.

1. Be careful that the application number of RAM Teaching(G6F-POPA) is not limited but the number of ROM

2) change start position No. to the next operation step if the teaching count number reaches 99,000 as compared
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Chapter 9 Inner Memory And I/O Signals

Example of position teaching) For position teaching of 4" step’ s position address of X-ad s with 100,000
Position data of X-axis

; ; ; : Dwell
Sep Coordi ' Operatio | Invaidlv | Operation M SpeedN
No. ntes | VM| nvethod | aid mode Adoress code 0. (x 1;)
Absol L Continuo . !
0 ute Prohibited Us vdid Single 0 0 0 0
Absol - Continuo . :
1 ute Prohibited Us vdid Single 0 0 0 0
2| AP propibited | COMIMUO | vgig | single 0 0 0 0
ute us 9
3| A protibited | M | vaig | singe | 1000 o 0 0
CO | A o hibited | SO0 T vaig | single | Tsoon > 0 0 0

A N

D0007 D009
li Position teaching operation step No. —

Add.7 | a < D000

[ Pretpostionaddress ————
100,00 «—— DO009
Add. 10 0 R DO010

Add.7

Position teaching command( PO02D )

Program(If G6F-POPA isinstalled on 0" slot)

| i_
- 1 D MO0100
Pos teech. com. conifions M0100 1 Scan On

M0100

|1 [
| | mov  oooos Dooo7|_

[ _noyov 100000 D0009 i_

%

Positionteaching comOn

SET  POO2D |_
P(DO7< Com. complete [ Positionteaching com. Off jk

H RST  POO2D |_

F0010
11 [
] | | PUT 00000 00007 DOOO7 00004 |—
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Chapter 9 Inner Memory And I/O Signals

No.change)

Data-accompanied command shall be processed with data and command simultaneously under the
same conditions (M0100 in case of the program above). (position teaching, speed teaching, present

position preset, parameter transmission, inching start, speed change, speed override, operation data

Example of speed teaching) For speed teaching of speed vlue of speed dataNo. 3with 100.

Speed data of X-axis

0 1 2 3 4 5 6 7 8 9
0 100 200 300 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0
20 0 0 0 o |\ 0 0 0 0 0
40 0 0 0 0 o\ 0 0 0 0 0
\
DO015
[ SpedtexhingspesdddtaNo. —— ]
Add. 14 | 3 4—|7 D0014
[  Spedtexhingpemivale ———
Al1s | 100 <« —— ows
Spead Teaching command( POO2E )

Program(If GBFPOPA isingtalled on 0" slot)

i_

|_

P0061
| : ID MO101
Spestteatingcom cndiors j MOIOL 1 Soan On

M0101

| I MOV 00003 D004 |—
I MOV 00100 D0015 i_

I SET  POO2E

POOO?{ Commend complete j Soeedtetinacom. Off g

I I l RST POO2E l_

F0010

I I I PUT 00000 00014 DO0014 00002

|_
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Chapter 10 MK Program

Chapter 10 MK program

Various examples are discribed for

K200S/300S/1000S series viathe PLC program.

operation of

Example program is prepared in the system below unless noted otherwise.

1/0O contact of G6FPOPA positioning module includes 64 points upto PO020 ~ POO4F.

positioning module

in MASTERK

/O word No..  —¥PD00~P00L, PO02-P005

GM6-
PAFA

K3P-
07AS

G6l-
DB

G6F
POPA

X-axis

\ 4

O

Step motor

Step motor driver

[Fig.20.1] System configuration of basic example program

Fig.10.1 shows G6F-POPA positioning module asingtaled on dot 1 of K200S CPU.
A sequence program shall be composed with 1/0 word No. as changed for ingtallation on the other dots.

For status information reading to Read/Write common-used RAM (positioning modulé s buffer memory)

data between PLC CPU and positioning module, use GET/ GETP command and for command and data

writing, use PUT/PUTP command.

Carefully read 10.2.1 Programming caution for sequence programming with positioning module prior to

application.
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Chapter 10 MK Program

10.1 Information exchange between positioning module & PLC CPU

2 types of information classified into bit-unit and word-unit are transmitted/received
as exchanged between PLC CPU and positioning module.

Positioning module
) Input L UpperlimitLIS
- Bt Lower limit L/S
Bit _data Output cp 4___0 E. sop
= > u I 4——-¢ Ner 2610 point
> / <+———0 Originpoint
F [0 Pizline
CPU
(PLC CPU)
Word data s RAM
(Buffer memary)
Accessible by PUT, PUTP, GET, GETP commands

Fig. 10.2 Structure d positioning module

10.1.1 Exchange of I/O signals (bit information)
1/0O signals in bit unit are exchanged between PLC CPU and positioning module. The 1/O signals

original of positioning module, which are different from external 1/O are used in PLC. Input
signd is P contact status signal and Output signal is P contact command signdl.
# Inputsigna

PLC U Positioning module Input signal used for sequence program is a
signal input from positioning module to CPU,
“— | m which is generated from positioning module
) side. It is used as a contact point in
In operation . ) P
programming. Seethe examplesbeow :
T | rstomone Error signd
S Signal turned On if error occurred in
operation

“«— el Teth comple
(normdl: Off, error: On)

+“— Incting complete . .
“In operation” sgnd

Fig103  Input signdl of positioring modde Signal that inputs what is in positioning
operation to CPU
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Chapter 10 MK Program

& Output signal

SET, RST or OUT used for sequence program is

AC U Posttioning module . o

asignal output from CPU to positioning module,
Emargeny st . .

wyEp as is generated from CPU to be used as coil or

Op. dtaNo, chang{ ——»

Floing int s | ——> contact point of program.

§ Positioning start command
Omput-disaple

pogt 2T Claion Commandto let positioning module findthe
Spee Teaching next position No. to operate
Inching| ——— Origin point return command
-_— Commandto find the machine' s origin pant

to operate
Fig. 104 Output of positioning module

10.1.2 Exchange of word data (word information)
Information of word data is exchanged in 16bit unit. There is buffer memory (common-used RAM)

in positioning modul e to save data.

AC QU Positioning module Add. Buffer memory(commonussd RAM)X-AXIS
0 Seusdda | Moodevaue
| 1 Eror code
GET, GETP 2 Present operation eet]
Read Buffer )
(/'—k> CPU 6 Commonusad RAM commend
PUT, PUTP 7 Pos. Teaching op. Step No.
Write 20 10G high-spesd
21 Origin point return high-speed

021}

Read only
available

(03]
Read/Write
available

Fig. 105 Buffer memory (common-used RAM)

Buffer memory (common-used RAM) Reads status information with GET/ GETP commands and
Writes commands and data with PUT/PUTP commandsin CPU.

F E D C B A 9 8 7 6 5 4 3 2 1 0+ Bith
XAXIS:
Add0
- J
Zone#S ........ Y
L M code value( 0~255)
Upper limit «

Fig. 106 Example of buffer memory (common-used RAM)

10-3




Chapter 10 MK Program

10.2 Programming
1021 Programming Caution

Read the status dway's prior to execution of command.

| F0010
I I I CGET 00001 00000 DOOOO 00006
Nomally On Buffer memory saustotd Read(X-AXIS)
[

1 GET 00001 00050 DO0OS0 00006

Buffer memory date totl Read(Y-AXIS)

Any other command than error reset, speed change, override, deceleration stop and Next Move

command is not allowed to execute during operation or in error. Command Off is to be processed by

commeand complete Sgnd. (P contact command, common-used RAM command)

i_

M0200 1 Scan On

i_

Positioning start(X-AXIS)

i_

P0000 P0O020 POO21
| | 1/ /1 [

1| 1/l i/l [ D Moxo
M0200 Emor In operation

| | I

1] | ST PIO®
PO027

| | | Ror oot
Commeand complete

Positioning start (X-AXIS) Reset by P contact command complet

Data-accompanied command shall be processed simultaneously with data and command under

the same conditions, or positioning module may be abnormal in operation.

(Dataaccompanied commands : present value preset, start postion No. change, override,

inching, position teaching, peed teaching)
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P0001 P0020 P0021
—I l—lll—m I DMOV 00001000 M009 i_
Enor In operation Preset position address = 1000
I SET MO0G5 i—
PO027 Present value presst command On
I I I RST  M00B5 i_
FO010 Commend complete Present value preset command reset
i I I PUT 00001 0006 MOO6 0004 i_
Commortused RAM commend & Preset position adldress totdl Write

JOG & MPG gpprova command isalevel command.
Namely, it is operated only when command condition is On. If command condition is Off,
the operation stops promptly. Others than 2 commands described above shall be operated
with the pulse of command condition.
Override, Next Move and speed change command shall be executed only at constant.
If position data is of Absolute method, other commands shall be executed after execution of
origin point return or floating point set command.
Just one command shdl be executed. (2 or above commands are not alowed simultaneoudy)
If powered On, origin point return or floating point set shall be complete first to allow other
command, or error 76 occurs in Absolute operation with the command not executable.
Read only area is arranged according to the address of buffer memory (common-used RAM).
Never apply PUT command to thisarea.
( X-axisRead only area: address 0 ~ 5, X-axis Read/Write available area: address 6 ~ 21,
Y-axis Read only area : address 50 ~ 55, Y-axis Read/Write available area : address 56 ~
71)
Do not Read/Write on other addresses than assigned at buffer memory when executing
PUT/GET commands.
Surely refer to 3.1 Buffer memory because the address of buffer memory differs according
to the type of positioning module.
Present position address shall be surely read in 2-word unit simultaneously and preset position

address be written in 2-word unit smultaneoudy aso. (PUT/GET commands)
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10.2.2 Badc program

1) Positioning start (AST)

POD00 P0020 P0021
A o ww
Postioningtartoond. Emorsignd  In operation signd 1 scen Oniff positioning start cond. is On
M0200
I I I SET POO49
Positioning Sart On
Po027
I I I RST  FO49
Com.complete signd Postioning statt Off
2) Origin point return(ORG)
P0001 P0020 P0021
| T

Origin point Emorsgnd In operation signal
return condition,
MO20:

1 canOnif Origin prt. ret. cond. isOn

ISEI'P004A

Origin. prt.ret. positioningstartOn

IRSTPOO4A

Com.complete sgndl

3) Deceleration stop(STOP)

Originpnt. ret. Positioning sart Off

[ D Mo

P0O002 P0020 PO021
—

1

Decdl.topoond.  Eor signd In operation

M0202
11

1 scan On if decel. stop cond. isOn

P0O027
| 1

ifrpoozw

Decel.g0p positioning start. On

11
Comcomplete signd

10-6
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Chapter 10 MK Program

4) Internal emergency stop

P0003
[ [0 v —
Inner . stop cond. 1.5can On ifinternal emergency stop conditionisOn
M0203
I T
Internd estop com. On
P0025
[ EES —
Pulse-out disable (On: disable,Off:cancdlled) Intemdl e dopoom. Off

- Internal emergency stop
Emergency stop with NC (B contact) switch or sensor as connected to external connector pin No.19 by

program
- Externad emergency stop
Emergency stop with NC (B contact) switch or sensor as connected to external connector pin No.19

irrelevant to program
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5) JOG operation(JOG)

F0010
11 [
| | | GET 0000L 00000 D000 00006 . [
mx) ommon-use
|1 [ RAM gtdtus
11 l D M0200 i— e Read
M0210
JOG lowspesd, forward { }
M0200
11 |
11 | RST Moo 1_ lowspead
ENTYER T
PO001
| | [
11 { D Mo i—
M0211
JOG lowspeed, reverse { )
M0201
11 |
11 | RST  MOo&3 i— lowspesd
| reverse
l ST MOoA i—
P0002
] | [
| | D wom i—
M0212
10 high-et forward { )
M0202
] | [
11 [ ST Moes F—mmw
[
| RST  M0064 foward
P0003
11 |
| 1 | D Moxg —
M0213
J0G high-gpeed, reverse [ }
"7 |
11 | ST o k—mmw
I ST Moost i— reverse
M0210 POCAC
| 1 P
11 )
M0211
I I JOG operation command
M0212
|1
11
M0213
11
11
F0010
| 1 [ Common-used
11 | PUT 00001 00006 MOO6 00001 i— "y
Write
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6) Operatian data No. change( SMC)

FO0L0
II IGH(MlWMDm)Omﬁ F—
PO00S PO020 POO2L Commontused RAM satus totdl Read
11 In 1 |
[ Vi 1/l | D M®
Condition Errorsgnd  In operation Signdl 1gmOn
M0220
| i MOV 00010 MO0 i—
Operation dataNo. = 10
i ST R4 %—
POG27 Op. data No.chenge commend On
| | B —
Com. complete signal Op. data No.chenge commend Off
FO0L0
|l I PUT 0000L 00008 Moo  0OOOL i—
Dda Write
7) Floating point set (FLT)
PO009 PO020 PO02L
] ) BRI
Condition Erorsgnd  In 1gnOn
Mo22L
| 1 |
| | B }—
S Flogting point set com. s&t
|1 |
| | B }—
Com. complete Signd

8) Output-disable cancelletion (OFF)

PO00A P0025
I Il [0 Moz |—
| 1 11 | 0
Condition Pulseout disable 1 g On
M0222
| 1 [
| { | SET POO43
Output-tiseble cance.com st
P0027
Il [
| | | RST P83 I—
complete Sgnd
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9) Override(OR)

FO010
H} iGH 0000l 00000 DODOO 00006
POOCB POC2Y commonused RAM state totd Reed
| | |1 [ D
11 11 I 7
Condition in  Congtant op. 1 g On
M0223
II IMW hOBD  MoLL
Spead 110%
EE
bo0z7 Override command On
II i RST  FOOM
Com. complete Sgnd Override command Off
FO010
= I I PUT 0000L 000LL MOLl 00001

T T 7T 7T T T

-

t

2

L

DataWrie
10) Error reset(RES)
PoooC P0020 PO02L
— (o v
Condition Error signdl In operation 1m On
M0224
I1 [
11 | SET  POO45
PO027 Ermor reset commend On
| | EEEE
Comeomplete signal Error rest com. Off
11) M code Off(MOF)
POOOD P0026
| | | Mo wos
|| 11 I
Condition Moode On signd 1€ On
M0225
| 1 [
11 | SET  PO046
PO027 MoodeOff command On
| | EEED
.Comcomplete signd MoodeOff commend Off
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12) Speed change(VCG)
F0010
| | | T oo oom Doow 00006
POOOE P0029 Commonused RAM gatustotd Reed
| | | 1 [
] 11 | D M2
Condition in Constant op. 1 O
M0226
I I I MOV 01200 MO012
Vaigble seed value = 1200
EE
P0027 Spead change command On
| | EED
comoompletesignd st o
F0010 9

PUT 00001 00012 MO12 00001

T r 7 17 T T

r T T T T T T T

Data Write
13) Position Teaching(TEA)
F0010
I I I GET 00001 00000 DOOOO 00006
POOOF PO020 PO021 Commontused RAM status total Read
| /I T
Condition sgnd In operation 1 O
M0227
I I I MOV 00012  MO0O7
SepNo. =12
I MULS 1250 -1  DO0009
Save pos.add._12500 to DO009
I DMOV D000 MOO09
Save pos. add value _12500 to M09
I ST PO4D
PosTeechingcom. On
P0027
| | EED
Comoomplete Sgnd PosTeghingcom. Of
F0010
| | IPUT0000100007M00700004
Data Write

10-11




Chapter 10 MK Program

14) Speed Teaching(VLT)
F0010
I I i GET 00001 00000 DOOOO 00006
P0010 P0O020 POO2L commortused RAM dtaus totd Reed
—l l—l/ I—l/ I I D M2
Congition Eror sgrd In operation 1z On
M0228
| | | wov oms o
Spead No. = 8
I MOV 00340 M014
Speed  value= 340
B
P0O027 Speed Teaching commend On
| | EEE
i Speed Teechng commend OF
F0010

15) Inching(INC)

| PUT 00001 00013 MO13 00002

I T T T 7T T T

Data Write

r T T T T

F0010
|
| | | G wo oo oo 00006
POOLL POC20 POO2L Common-used RAM status total Read
| 0w
Condition ?rr?d In operation 1o On
M0229 ¢
I I I MOV 00000  MOLL
Inching=15
B
PO027 Inching command On
| | I
Comecomplete sgrnl Inching  command
F0010
I I I PUT 00001 00011 Moi11  OOOOL

n

Data Wiite
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16) 2-axesinter polation operation

Positioning operation
YAXIS, position address
[Pulse] Position No. 2
30000 H—-—-—- Q
25000
20000
- i /‘O PostionNo 1
10000 q=-—-—-—}—r—e=- Q
i
//’i
] i
5000 i Position No.0
[}
i XAXIS, position acdress
0 T T T T T
5000 10000 15000 20000 25000 30000 35000 (P
(2) Position data and speed data
m  X-axis, postion data
) . . Position
Coordinat . aionme Invaid/ ) Dwell
Step es Override OpetrhOd valid Operation mode addlrgs(m M code SpeedNoO. | Time
0 | Absolute Diseble Continuous | Valid Single 10,000 0 0 S
1 Absolute Disdble Continuous Vvadid Single 25,000 0 1 5
2 Absolute Disble Continuous vdid Single 5,000 0 2 5
3 Absolute Disdble Continuous Invalid Single 0 0 0 0
4 Absolute Dissble Continuous Invaid Single 0 0 0 0
m Y-axis, position data
S Coordinate — Operationme | Invaid/ Operation aggsti OEU M oode N Dwell
P s e thod vaid mode g;* SpeedNo. | e
0 | Absolute Dissble Continuous | Vaid Single 10,000 0 0 S
1 Absolute Dissble Continuous vadid Single 15,000 0 1 5
2 Absolute Disable Continuous Vdid Single 30,000 0 2 5
3 Absolute Dissble Continuous Invalid Single 0 0 0 0
4 Absolute Dissble Continuous Invalid Single 0 0 0 0
m  Speeddata
No. Daa
0 200
1 400
2 600
3 0
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(3) System configuration
System shall be configured as shown in Fig.10.1 and be connected with the driver with 2 axes of X & Y.
The operation shal be with X-axis interpolation command signal to let interpolation command On.

(4) Program
P0014 P0020 P0021 P0030 P0031
— ——/—/ /1 [ D Moo [ Lemont
Cond X-ads é;.)éa")::tli%n In Yads vais interpolation com.
M[:302 aror Sgnd error sgnd in operation |
11 | =T o =
1z On Interpolation com. On
P0?27I I
11 1 RST POO48 i—
Com.complete Sgnd Internolation com. Off
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17) Teaching mode change

Available only in postioning module G6F-POPA.

P0012
| o w1
Congition 15 On
M0230
| | I MOV O0OL MO i—
ROM Teachmode st (0 RAM Tezhing mode
Fo{i)lol | 1 ROM Teethi
1| | PUT 00001 00015 Moi5 00001 1—
DaaWrite
18) Parameter change
Available only in positioning module G6F-POPA.
P0013 P0020 P0021
| | I/l | /1 I
1| 1/l 1/l | D Mo —
Condition Efg%' d In operation 1an On
M0231
| | | mov o vy 00002 {—
Set acedl. =1500ms, decd. =1500ms
I MOV 00001 MO019 l—
St M code mode to After mod (0: With, L:After, 2: None)
I MOV 00800 MO20 l—
Set JOG high=8K pps
|
| wov oo w2t i—
Set origin pnt ret. high=10K pps
I —
Parameter change com. On
P0027
| | |
Comoomplete sgna Parameter change com Off
F0010
II I PUT 00001 00006 MOO6 00016 i_

Data Write
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10.3 Application program
10.3.1 Speed change, Next move, Change of operation data No.

1) System configuration

IOwordNo.  ~ ™ PO00~PO0L, P02, PO03~P00, POOS~P008

/O occupation points
Qve- K3p- Ga- Go- 6 G-
R 07AS D24B D22B TRIA FORA

K3P07AS : K200S CPU modle
G6-D24B : DC input module(32 paints)
G6-D22B : DC input module(16 paints)
GBQ-TRAA : TR output module(32 points)
G6--POPA : Positioning module(64 points)

FRVO AT

Motor

Y-ais

Mobile

BCD digitd dislayer (dlettersX 2)

HEEE [E8EE

sl I I N

Present position address digplayed

R R
0575 Postioning sart

POO2L ——
——O O Spead chenge command

P02 S5
———C O Origin point retun command

-
P0023
———O O Net Movecormand

PO0d == "
L———0 O Sat position No.change command

BCD digital switch (dletrsX 1)

ww  TTTT

Vaiable spead value setting

BCD digital switch (dletrsX 1)

P0010 ~ POOIF

Start position change No. setting
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2) Data setting and operational description
m Y-axispostion data

* Operation pattern 1

Coordinat . Operation Invaid/ Operation Address
Step - Override method Vaid mode (PusD) M code Speed No. Dwell
0 | Absolute | Dissble Continuous | Valid Single 100,000 0 0 50
1 Absolute Disble Continuous | Vdid Single 120,000 0 1 50
2 Absolute Dissble Continuous vdid Single 0 0 0 50
3 Absolute Dissble Continuous Invalid Single 0 0 0 0
4 Absolute Dissble Continuous Invalid Single 0 0 0 0
* Operation pattern 2
Coordinat . Operationme | Invaid/ Operation Address
Step . Override thod vaid mode (i) M code Speed No. Dwell
10 | Absolute | Disble | Confinuous | Vaid | Contiruous | 200,000 0 2 50
1 Absolute Dissble Continuous vdid Continuous 900,000 0 3 50
12 Absolute Dissble Continuous vdid Single 0 0 4 50
13 Absolute Disdble Continuous Invalid Single 0 0 0 0
14 Absolute Disable Continuous Invalid Single 0 0 0 0
m  Speeddata
No. Data

0 3000

1 5000

2 2000

3 6000

4 4000

5 0

6 0

m  (Operationd description

Operation Sequence:
Origin point Return(P022) - Positioningstart(P020) — Speed Change(P021) -
Pogitioning start(P020) — Positioning start(P020) — Operation Data No.Change(P024) —
Positioning start(P020) — Next Move(P023) - Operation Data No.Change(P024) —
Positioning start(P020)
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m  Speed change operation

Positioning Start |_|
RO20

Speed  change —I
am P21
36000pps
Spesd
30000pps
Position No. 0
Operatio | o0 P Disaace [P

m  Next Moveoperdion

Positioning start

P020

Next Move —I
commend P023
A 60000pps —» Nomd operation
Spead / """"" P Next Move command
20000pps Position No11 operction
Position No.10 4
Opertion P Time
\ Position No.12 /
| 2
40000pps
\/

m  Operation of operation data No.change

Pos. No.0 No.1 No.2

JUMP(change command to operation data No. 0) @JUMP (change command to operation
dataNo. 10)

Pos. No.12 <jos No.11 <::ts No.10
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3) Progranm

IGETOO00300050M10000(X)6

P0020 P0060 PO061

| DBCD MI14 PoG3

[ 0w

| | 1/ ] /]
I I/ [ I/ [ |
Erorsgnd  Inoperation
M0220
| | |
11 | ST PO®
P0021 P0069
H ” lL:Mloaooooo HD M0221
Speed change In condant
M0221
| | IR
I_ SET  P008B
P0022 P0060 P0061
I | I
| —— [
Eror sgd In operation
M0222
|1 [
11 | SET  POOBA
PO023 PO0G9 .
—||—H lL = MI103 00010 —[ D M3
Congtant
M0223
1 (= wm
P0024 P0060 P0061
T {0
Enor sgnd In operation
L———{ = MIB 0002 F— b e
M0224 h0010  hOODA
I I | Bn omor e
L
M0225 h0000  h000O
| | I BIN POOL M08

10-19

Common-used RAM (Buffer

mamory) sae
toid Read (Y-AXI9

Present  position  address
displayed on BCD digital

dyplayer

P0020 :  Y-AXIS  start
condition
Y-AXIS positioning sart On

Position No. = 0 in progress
with constant operation

P0O000=h3600->M112=3600

Y-AXIS speed change
commend

P0022 : Y-AXIS origin point
return condition

Y-AXIS origin point return
command On

PD23 : Next Move command
condition position No. = 10 in
progresswith constant op.

Next_ Movecommand On

P0024 : Operation data No.
change

JMP
Position No.=2®No.=10

JUMP
Position No.=12® No.=0

Continued
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M0224
I I I ST ROoRL {_ Operation deta No.change
command On
M0225
| ]
|
Po067
I I ll RST P09 {_ Positioning start Of
Y-AXIS command
complete
signd ll RST  PO0BA {— Origin point return command
Off
|L RST PO {_ Operation daNo.
change command Of
ll RST  M1061 {_ Next Movecommand Of
Il RST  POO8B ‘— Spead change command O
F0010
H i PUT 00003 00056 M106 00007 i— Common-used RAM
command & data total
Wiite
| BND 1‘

1.The above application program example can be applied in system configuration even if G4F-POPB &
G3F-POPA are used asingdled on dot No. 3 position where G6FPOPA is equipped.

2.G3F-POPA, G4F-POPB and G6FPOPA all for 2-axes control takes possession of 64 1/0O points
identicaly.

10-20



Chapter 10 MK Program

10.3.2 Pogtion Teaching by JOG operation

1) The system configuration isasshown in Fig.10.1.
2) It is position teaching program of present position address 20,000 to position No. 3 after rotated
forward a JOG high -speed and then moved reverse at JOG |ow-speed.

A
Speed JOG high-speedforward(PO000=0n)
(forward)
200 P Present position arcress
(revers)
JOG lowspeed reverse
(PO001=0r)
v
F0010
| | | e oo oo wom  aooos 1 sweta Reed
Normdly On
OO0 .
1 B | mhmﬂmj
ST M00683
i1 L ( points On)
J0G high-speed, forward
I_ RST  M00c4 }— JOG fowad
(add.6, 4™ contact
o
M0210
{3
JOG aux. contect
PO00L
I I || RST  MO0G3 l— J0G lowspeed
JOG lovepes, reverse (add 6, 3¢
contact Off)
I T M4 ‘)_ JOG reverse
(add.6, 4™ contact
o)
M0220
{ ] JOG aux. contact
P0002 P0020 P0021 1 scan On if
_I I_I/I_I/I |l D M 1— teaching ~condition
i On
Teaching . .
coundition Error sgnd In operation
\ Continued
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M0230
I I ll DMOV  M004  MO09 —T Send present pos. add. to
preset position address
Il MOV 00003 M0O7 — Set op. step No. to teach
to3
I ST F0D J— Position Teaching
commend On
Po027
| | [ Position
RST  POO3D —
[ L Teaching command
Com.complete sgndl of
F0010
| | | AT oot oooos moos oo [~ Commonused  RAM
command &
deta Write
M0210 PO®BC
] 1 {
1 (7
M0220
|
[ 1
| B\D —

10 - 22
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10.3.3 Continuous teaching (Pogtion Teaching, Spead Teaching)

— Teaching means a function to assign a position address to move, which is called as Position
teaching to be distinguished from speed teaching which assigns speed vaue.

— Basically just write position address or speed value on positioning module after perparing in
S/W Package(PosPack) if not necessary to change after once set. However, position teaching
and speed teaching shall be performed in sequence program if position address or speed value
isrequired frequently to change according to input conditionsor the product -

1) Example execution results of this section (System is configured asin Fig.8.1)

Postion No/STEP) Position address
0 1000 A
1 2000
2 3000
3 4000
% ) > Address  through  Position
9 10000 Teeching
10 0
11 0
J
Speed No(No,) Data (Speed vaue)
0 100 A
1 150
2 200
3 250
4 $ > Speed value through  Speed
9 550 Teaing
10 0
11 0

— IT RAM Teaching mode is set by assignment of position teaching mode/speed teaching mode, the
operation is performed with the value through teaching at start after the teaching, which can not be
confirmed in SW Package. If RAM teaching mode is s, teeching is available as unlimited

— If ROM Teaching mode is set by assignment of position teaching mode/speed teaching mode, the
operation is performed with the value through teaching at start after the teaching, which can be
immediately confirmed in S'W Package. If ROM teaching mode is set, teaching is limited upto 100,000

times.
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2) Program
F0010
| | | GET oo oo wooo 00oos
P0000 P0027
1/ o e
Continuous Pos. Teaching cond.
M0200 |
| I | DADD M009 0000001000  MOO9
i .
I/I | ST PO
Teaching commend stop Sgndl
e T |
1T 1| | | DNOT  Mox2
Command complete Siond |
' | RST A0
M0202
H ll INC  Moo7
_| = M007 00009 I ST MO0
P0001 P0027
11 | |
11 |/ | D Moo
Continuous Speed Teaching condition
M(iZOéi
1T I_= MO013 00000 Il MOV 00100 MO014
_[ >z M013 00001 ADDP MO014 00050 MO14
iy |
/1 L SET  POME
i iy |
11 11 | D Mox6
Il RST  POME
M0206
i i | N wos
|
—I = MO013 00010 l ST MO0

P0O002

| |
11
RAM Teachina mode setting condition

P0O003
| 1

PUT 00001 00015 00000 00002

ROM Teachina made settina condition
F0010
| |

PUT 00001 00015 00001 00002

PUT 00001 00006 MOO6 00009

10 - 24

Status total Reed

Teeching com. On whenever
Pos. Teaching cond. Is
complete if Pos. Teaching
cond. isOn

Position address
increased by 1000

| scan On with com. complete
sgnd & faling
edge

Teaching
commend Off

IncreasePosition
Teaching op. step No.

Stopped if op. step
No.is9
Tesching com. On whenger
Speed Teech. cond. Is
completeif Speed Teech.
cond.isOn

tion  teaching  command
complete

Save initial speed data
100to M014

Increase speed detaby
50

Spead Teeching
command On

Speed Teach. com. Off if
com. complete Sgnd On

Increase speed dataNo.

Spead Teech. com.
stopped if speed data No
is10
Position/Speed Teach. Mode
<t to RAM Teeching

modg0)

Position/Speed Teach. Mode
St to ROM Teeching
mod(1)

Daatotd Write
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10.34 Postioning Start, Speed Teaching, return to origin paint, Inching, JOG operation

1) System configuration

1/0 word No. > P0O00~P00L, PO02, PO03~P004, PO05~P006

/O points
Qw- Kap- G4- G4l- GHF- G0 L

PAZA 15AS D24A D22A FORA TRAA G41-D24A : DC input module(32 paints)
GA-D22A ; DC input module(16 points)
GAF-POPA : Positioning module(32 points)
GAQTRAA : TR output module(32 points)
K4P-15AS : K300S CPU module

BCD digitd digplayer (4lettersX 2)

IEIEI|E|5|| I?IEIEIEI

PO0S0 ~ POOGF
Present postion address displayed
SFRVOAMP
Motor
XAXIS
’ Moabile
i ]

-
%O O Postioning start
PRI ———= )
————0 O e Texching commend
P02 =
F———0 O Oigin point retum commend

—_—1
L P08 5775 Inching command

PR
P02 5775 inching command

—_—1
P0025 O O 6

PR
% 575 1

BCD digitdl switch (4lettersX 1)

wew  JTTT

Speed value stting for Speed Teaching /Inching amount setting forward reverse
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2) Data setting and operational description

m  X-axispodtion data

) Overrid . 0]
Step Coordinates o Op Mode le_d Mozle Address M Speed Dwall
Invaid Code No
0 Incrementd Dissble | Continue vdid Sngle 10,000 0 0 50
1 Incremental Dissble | Continue vdid Repeat | -10,000 0 0 50
2 Absolute Dissble | Continue | Invdid Sngle 0 0 0 0
3 Absolute Disble Continue | Invdid Sngle 0 0 0 0
4 Absolute Disable Continue Invdid Sngle 0 0 0 0
Speed Data

No. Data

0 3000

1 0

2 0

3 0

m  Operational description

Operation Sequence:

Origin point Return(P0022)

-+ Inching(P0023)

Positioning start(P0020) — - JOG(P0026) — - Inching(P0024) — Speed Teaching(P0021)

Spead [PPY
Fowad
Position No.0
G
Reverse Position No.1

10 -
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Tr r r r T T T T T T [ T T T T

3) Program
F0010
H I GET 00002 00000 MOOO 00006
I DBCD M4 RS
o I |
11 I/ I I/ I r D Mo
Posdec.st. cond. Enor sgnd In operation
MQ200
| 1 [ ser Poosg
11 |
POg21 PO030 PO03L
|1 |/ [ D wmon
11 /1 /1 [
Speed Teach Eror sgnd In operation
com. cond.
M0211
H MOV 00000 MO13
BIN POOO MOl
i SET PO
P02 P0030 PO03L
| | |/} |/ [ D M
11 171 11 [
Origin point.ret.  Error In operation
cond.
M0220
| 1 [ ser Poosa
11 [
P03 P0030 PO03L
| | 1/} |/ [ D Mot
11 /1 11 [
Inching _Error In operation
com. cond
M0501
H BIN P00 MOLL
} RST  MooGs
i ST POMF
P0(|)24| P0=)30| Poo|31 |
D M52
| 1/] /1 |
Inching Error Sgnd In operation
com. cond

10 -

27

Satetotd Reed

Present posaddress
diglayed onBCD
digita displayer

Positioning art On

Set peed No=0

Set pead velue

SpeatTezthcomOn

Origin
point.ret.comOn

Set inching amount

Set Inching forward

Inch. comOn

\ Continued
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M0502
| | [ BIN POO0 MOl |
SET  MO0B4 [
SET  POOAF |
FO025 PO030 FO03L
| /] 14 SET__MO0063 |
JOG Error In
command signd operation
cond.
RST M0064 [
M028
{ )
FO030 FO031
| | I/l ¥ RST  MO0063 |
JOG Error In
command signd operation
cond.
SET  MO064  [—
M028
{ by
()
PO037
| | RST POO49 |
Command
complete
RST POO4A | —
RST POME |
RST POOAF | —
M050
11 |
| | | PUT 00002 00006 MOO6 00009 1
M028 PO0AC
| ] { 3
11 L S J
M028
| |
a
END

10 -
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Set Inching
amount

Set Inching reverse

Inching command
On

Set JOG high-
speed

St JOG forward

JOG command
aux. output

Set JOG low-speed

Sat JOG reverse

JOG command
aux. output

Positioning start Off
Origin point return
Command Off
Speed Teaching
commeand Off

Inching
commend Off

Common-used
RAM command &
data total Write

JOG  command
output
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Chapter 11 Operation proceedings & Installation

| 11.1 Operation proceedings

Operation sequence for positioning operation with positioning moduleis as shown below.

( Start

)

v

|Deu'dep05iti0ning operation method.

||nsta| positioning SW packagein the computer,

Prepare positioning datawith SW package.
Positioning parameterS (XAXIS, Y-AXIS
Pogition data (X-AXIS, YAXIS

Speet] deta (X-AXIS, YAXI9

Intall positioning module on the base

|

L et positioning module, driver, motor and outer devices connected.

|Cmrmtheerbelwemmewnpma'& positioning module

'

|LeI PLC sydem powered On

l

|Te§ the system of positioning module

|Writesening ddta via positioning module in the computer

|

computer
Set origin point address

operation

Set/change/monitor positioning pre-operation and various data via the

Set teaching function, JOG operation, positioning data(address, etc.) by MPG

|

| Prepare positioning program

!

|Pen‘orm positioning operation by CPU module & positioning module

'

C End

D

11 -

Decide origin point return method, coordinates, operation mode, etc. for
positioning operation

with SW package:

When CPU moduleis a STOP sate

Check by Reedy LED of postioning module

with SW package

Check if setting value of operation positioning parameters, position data and
speed data is correct with pre-operation mode of S/W package and let it
changed 0 o save if not correct.

GMWIN o KGL-WIN
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| 11.2Installation

11.2.1 Installation conditions
Please take precautions to the following items for reliance and safety of the system although the machine is of high
reliance regardless of installation conditions.
1)Installation conditions
- To be installed on the control panel waterproof and dustproof.
- Where no continuous impact or vibration is expected.
-Where is not directly exposed to the sunlight.
- Where no condensation is expected due to sudden change of temperature.
- Ambient temperature of 0-55  as kept.,
2) Installation
- Wiring leftovers shall not be allowed into PLC when Screw holes processing or wiring performed.
- To be installed at a position easy to manage.
- Do not install on the same panel as is with high-voltage device installed on.
- The distance from the duct and surrounding modules shallbe 50 or above.
- Allow Ground connection where ambient noise condition is normal.

11.2.2 Caution for treatment
Caution for treatment is described covering unpacking of positioning module and instalation.
1) Do not let it fall or shocked hard.
2) Do not remove PCB from the case, it may cause error.
3) Do not let foreign substances such as leftovers into the module top during wiring.
Remove those if ever inserted.
4) Do not remove or attach the module while powered On.

[ 113 Wiring

11.3.1 Caution for wiring

1) Cable shall be connected between positioning module and driver as short as possible since its length is just max. 2 m .

2) Let AC and outer 1/0 signals of positioning module not influenced by surge or induction noise produced at AC side using a
separate cable

3) The electric cable shall be selected considering ambient temperature and allowable current with the max. cable size of
AWG22 (0.3 ) or above as recommended.

4) Damage or abnormal operation @curs by short circuit if wired too close to hot devices or materials, or directly on oil for
long time.

5) The poles shall be checked before the outer contact signal is approved to the terminal.

6) Abnormal operation or error may be caused by induction error ifwired with high-voltage line or power line

7) Ground connection of the pipe is necessary for piped wiring.

8) The power supplied from the outsde (DC 5V, DC24V) shdl be sable.

9) If noise seems underlying in wiring between positioning module and driver, the pul se output from positioning
module and input to motor driver shall be wired as connected with twisted pair cable or shield cable.

11 - 2
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11.32 Connection between SERVO and sepping motor drive device

1) Connection with FDA-3000AC SERVO driver

The wiri ng diagram between FDA-3000 CN1 and G6FPOPA is as shown below if used in position control
mode.

FDA-3000 CN1

on ) reavn
@2) | +2avin
SERVO J-— 241v]
I ) suonen [
Acounulated & o () | CLK *{
[
pulse CLEAR
N - reny CE
lo forware v
| 5ot Joww [
No reverse
. | 5o f ESTOP H
.stop
op. ’_ﬁ £13) L ALVRST lg
device
NN & S 7
pee ¢
Analog | — (28) ﬂ
Torg. limitedus —©

PP

SERVO —und s
Pos. reachedcor——\iolgINFOS
0 soeed/torg ——2Q-sneed
Motor (A7) 4 BRAKE
on. @) ALARN
(15)1 A_CODEC
ALARM CODE (1)4 A_CODED
aa)d A_Cubkz
@)} cwza
(s0)4 GND24

{9)
[ o0 >
)
[0, oo >

11

BN

11

(€ U~

(6) 0~ 5V]

35)
(35) HIOK con

G6F-POPA(X-AXIS)

w|s

5V

>

E

(41)

2av con | g

) e 1
H vemn ] @6) KP 2
[*2
F.o| ()

*1 : 1, 2, 33 or 34 shall be used for GND terminal .
*2 : Surely ground-connect the shielded line of CN1 cable with F.G(FRAME GROUND).

11 -

32,33,34,3g] 10OV

1

L
Uppgratinkt

Lower linft L/S
=y

E. stop
oo

origio pofint L/S
o—|

@n speed/pos

Swit, Ut

1 5 oI
2ud zav_cow

ue zav
22,23 |24V 6ND r

Boc zav %

n
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2) Connection with FDA-5000 AC SERVO driver

SERVO

FDA-5000 CN1

(49)gd +24VIN

241v]

o o (18] SVONEN

EnsRi e
Accunulated
pulse CLEAR

@) ] cowLim

No forward

40) g cuLin

No reverse

E.stop

GY) ] esior
ALMRST
CLR

@)

op.

Owtallgl P7PL

2 A PR

device

speed  P| —0 W H
p O RN

Analog
Torg. linitedus

SERVO

Pos. reachedcon
0 soeed /tora.
Notor brake

on. device

ALARM CUDE
ALARM CODE

o) | rour

J

g RvY
w2 1nros
GO 0speed
(a8) | BRAKE
(0)gl ALARN

(@)gd A CUDEU

) A_tuvel

(44)g A_CODEZ

TrrTmEr o

()g GHb28
(25)g GNDZ4

()

(5)

o)

o

(0) bOOOC; zeom

G6F-POPA(X-AXIS)

32,33,34,3%

1CoM
-I)L 24v -.'
vongr inde /5 ...

Lower dingt L/s

emergency
2 ¢4

origis pdint LS
~—

@ﬁn speed /posit]
SWITCH L,
L o
speed
ﬂw = — -
0~ 5v
> wontiz | ()
) N
GND_JL71)
R PR
zav con | 4y
20 24v_con
PEIN_] (10) FP 1
wrkin| (9)
1720 1.5K ve 2av
PRIN | (12) RP 2
22,23 2av 6n0
[*2] v
F.o| (s0)

*1 : 1, 2, 33 or 34 shall be used for GND terminal .

*2 - Surely ground-connect the shielded line of CN1 cable with F.G(FRAME GROUND).
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3) Connection with Sinnco SSD-5000type

SSD-5015 CN1 G6F-POPA(X-AXIS)
32,33, 1o :
L ;
[
071 I P
5 Jzes al®
LE L oo, Lo /—IJ*@ W Ll Lower tinfe s

G| oriasn oo us

1 2

@F:l speed/pos|tion
14 SUITCH LS

o—

23 ) pie
21 d ol v |
[ 43 +
22 d PLA il !
73 rRe | 2
SV GND | 22,23

* Refer to the driver manual for the driver pins if not described.
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4) Connection with MITSUBISHI MELSERVO-Jtype

G6F-POPA(X-AXIS)

200

TR

MR-J CN1
{i}' -2av
voo |35
voo |36
1
‘r A o

A - o

viv_sa #

12 o
ovc |23

e

L

24v_conl 20

id +

kel

13,14,15,16) 5 . ¢

5/24V_GN

1CoM

1

%U 24V
Uopep binif LTS,

Lower linjt L/S
—0 0—§

ereggegey

Origin pofnt L/s
o—

speed / posit]
SWITCH

22,23

DC 24V
5724V GND

*1 : In case that internal power is used.
Refer to the driver manual for the driver pins

11 - 6
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5) Connection with UPD566 (stepping motor driver)

UPD 566 Type Driver G6F-POPA(X-AXIS)

32.33. 1COM

2 G A
1 Upogrol ingt.L/S........}
DC 24V [‘3%/ 5

oc 24V jm Eﬁn 120 Lowgringt L/s

)

BLULE

P RED mﬁn ] Origio pdint /s
WHITE speed/pos{tion
Lw oL S
P BROWN _ — H
""—SD + T 0C 24\
u oce

BLACK

step
notor — 4w |

L J- sveod 21 et
1 H
l,DC o x sy cou
FP 1
1 LR,
Ry
oy el ,
| IJ v onrd 22,23 H 22,2345 anr
Ac11ov |

*1 : Controllable by PLC’ s relay output or transistor s output contact.

*2 - Protection control is available from overheating driver using PLC DC input
signal.

*3 : Origin point return is available by making phase Z signal by optical sensor,
adjacent sensor or limit switch since the stepping motor has no encoder.

11 - 7



Chapter 11 Operation Proceedings & Installation

6) Connection with UPK 5114NW2 (stepping motor driver)

UPK5114NW2 Driver G6F-POPA(X-AX|S)
5 1co
P { { 32,33,34 354 1COM
T Ly il .
N DC 24V =T
. 13 Upper |iym L/s :
| ) DC 24V [3 5
| i P o | BIGHD) ,
L S 1 Lower linft L/s
overheat signa
82 | o
BLULE TBI2 | (ﬂﬁ 19] emergency
P RED \ |
i | G| g
orance | speed /posi|
s | out current] 10¢+) [*1] @ﬁn tiorl‘/
. bj 1
P GREEN I | el 2 —
N "l—_S) = DC 24V
50
BLACK |
5 i 1o+ 24v cod 20
step notor| v 3
| 2(Ch-) PPl
| 3(CCH+
i e DC 24V
N accew-y RP 2
L M -
L
4
) | E AC110V
.

*1 : Controllable by PLC' s relay output or transistor s output contact.

*2 - Protection control is available from overheating driver using PLC DC input signal.

*3 : Origin point return is available by making phase Z signal by optical sensor,
adjacent sensor or limit switch since the stepping motor has no encoder.
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7) Connection with TAMAGAWA TBL- series

G3F-POPA(X-AXIS)

COW

5/24 COM
524 COM
0s v

Z00M

+0y
=0

oW

5f24 GND |

FR

EMG |

oM

11-9

T TBL=i Driver
an i +sy o
2 39 iCW 1
38 | +5V 7 5
11 a7 icow 3
AT 25 i +5v ° VT
al _CfE iy || e
e v L 7 i
14 | LEAD A VAV
13 ? :
12 [LAG 01 ¥ ﬂ
i N
25 Wiz elw X;'(
15 5 "
s 1! '+5'""-.-_‘x->( t
; + 8y GO 4
29 t’ifn 'Ir_:l_ Iz
1
3 gl (g BN Y ol i e —_—
o SHIELD ENCODER
1 [ s}
W o Ui L
21 GND L
1
v
2
] 3 o
; @ 4 ‘_AC SUPELY MOTOR
16 N
; B __J
WG o
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8) Connection with MITSUBISHI MELSERVO —SA type

G3F— POPA(X-AXIS) ME_L SERVO—SA

owl oz 1a§cw 12
: —15 L& 13 z
16 i COW i
4 LG

o

===

DCW;H

24 COM [ 4
524 COME 5

05 VT 5
524 GHOD {10 GND 16

L] ]

é '.—5":",-:
1 feo £

2223

SHELD ENCOCER

4 +pay

&

-

G1
2

MPGA | 16

11-10
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Chapter12 External dimensions

| 121 GBF-POPA

Unit :

Y-BUSY
X-BUSY

G6F-POPA

0
Yo

INPUT
oM

110.0

GND
5v
24v ]

‘|:GND'|
X
5v

24V

[ zcom
Fze X
TRy

[ RP x

0 O00O0O00O0O0O0OCOOOCO0OOOOUO
0O 0000000000 O0O0CO0O0COC OO
ol
o
=

oc

9.0 | 350 |

12-1
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| 122 GAF-POPA/GAFPOPB

External dimensions of G4RPOPA is the same as G4F-POPB.

UL__11I l

1215

GAF-POPB
READ
BUSY
DIR
TTERR
X Y
[@)
RS232C
oo
° o
) &8
XIY-AXIS
35.0

12 -2
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12.3 G3FPOPA

A

12 -3

READY .}

RUSY i
x[ DIR <}
ERR .7

BUSY

ERR !

00000
o\%2ees)o

250.0

d

7777177

17717277
177177777

7777
777
a4

Unit :




Appendix 1 How To Set Pogtioning M odule Parameters For
Stepping Motor Drive

Appendix 1: How to set positioning module parameters for stepping motor drive

1. Setting of speed limit
Speed limit decides acceleration/deceleration inclination when operated with

acceleration/deceleration time.

((' Setting speed
\

Actual decel. time

s
n

KN P pctual accel. tine Time
| ‘ T ;
—>]

I
: Accel. time Decel. time
¢ » \

Profile example

First, set the max. frequency available in compliance with load conditions to speed limit

referring to the characteristic curve of Torque vs. Frequency of the stepping motor
(Later input speed data shall be set in the range of the value, or error occurs and the

operation is not available.)

2. Bias speed setting
Bias is to be set to optimize the operation time or to avoid injurious vibration noise the

stepping motor has in low frequency band (approx. 100~200pps). Setting is allowed in the

value range not exceeding over the selfoperating frequency produced by motor load.

Be careful, if the value is set too high it causes impact noise or damage on the machine at

initial acceleration and stop point of time.
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Appendix 1 How To Set Pogtioning M odule Parameters For
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3. Acceleration/deceleration time setting
If acceleration/deceleration time is set too low for stepping motor, separation may occur.

Thus, try to find the max. inclination available with acceleration/deceleration time as

changed at load -connected state. At this time, since the characteristics of the motor_and

driver can be changed if used for long, let the inclination set a little gentle in consideration

of safety.

Set parameters

i

Set speed limit

Over the rated motor?

Set bias speed

Over the self-operating
frequency ?

Set acceleration/deceleration

Any separation in
acceleration/deceleratio

Max . inclination?

Re-adjust the inclination to be
gentle considering safety
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4. Testing example of stepping motor with no load

Speed
A

20Kpps

PK264-2A
PK569BHW
(Half Ste

PK596BW

Time
160ms 30ms  450ms

Tablel. Testing example of GBFPOPA stepping motor’ s max. accel./decel. inclination

Setl : Motor: PK569BHW, Driver : UDK5128NW2
Max. acceleration/deceleration inclination : 160ms (Operation Speed 20Kpps, Full Step)
Max. speed : 59000pps (speed limit 100000pps, acceleration/deceleration time5 sec.)
Set2 : Motor : PK596BW, Driver : UDK5114NW?2
Max. acceleration/deceleration inclination : 450ms (Operation Speed 20Kpps, Full Step)
Max. speed : 33600pps (speed limit 100000pps, acceleration/deceleration time 5 sec.)
Set3 : Motor : PK264-2A, Driver : CSD2120-P
Max. acceleration/deceleration inclination : 390ms (Operation Speed 20Kpps, Half Step)

Max. speed : 23500pps (speed limit 50000pps, acceleration/deceleration time 1.1 sec.)

Note) The example above resulted from the test with no load, which is subject to

change according to characteristics and conditions of the load
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Appendix 2 Calculation Of Trave Value Per Pulse

Appendix 2 1 Calculation of travel value per pulse
Shifting amount per pulse means the value of the machine gauge used when the positioning
module executes position control.
Setting shall be performed at the ratio of the pulses number to 1 motor rotation of the machine
gauge used, shifting amount to 1 motor rotation and shifting amount to 1 pulse as magnified.

2. 1 Calculation of shifting amount per pulse
1) Specification of the machine gauge

Ly

Encoder lma
~- - —if?ffa—‘ﬂix-xﬂ\;x—\'—\—\— —— ST

1/n Ps

SERVO
AMP

Fo

Posi
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CcPUng
mod
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Items necessary to calculate shifting amount per pulse are supposed as described below.
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Appendix 2 Calculation Of Trave Value Per Pulse

ltems Abbr. Unit
Shifting amount per pulse ) /Pulse
Speed of the op. area at emergent Vo /min To be set below parameter speed limit
transfer
Motor rpm at emergent transfer No rpm To be set below servo rated rpm.
Ball screw lead Ps frev
Deceleration rate 1n
Pulses number of encoder Ps Pulse/rev
Output frequency of Fo Pulse Max. input pulse of the servo
positioning module
Shifting amount per motor S Irev
rotation

Shifting amount per motor rotation: S
S=Ps X1ln( Irev)

Motor rpm : No

Vo
No = —(rpm) < Rated rpmof the SERVO motor
S

Shifting amount per pulse: ¢

S
¢ = ( /Pulse) X a =
Py

a : coefficient of electronic gear rate or P-rate.

Cutput frequency of positioning module : K

Vo No X S

Fo = = (Pps)
60 X ¢ 60 X ¢

60 : constant to convert the unit of min. to sec.
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Appendix 2 Calculation Of Trave Value Per Pulse

EX.
Items Appr. Unit Ex Results
Shifting amountper pulse £ [Pulse S=P; X1n
Speed of the op. area at emergent . =12/2 =6
transfer Vo fmin
Motor rpm at emergent transfer IS
No  rpm t=—Xa
Ball screw lead Pt
Ps Irev
- PB =12 6
Deceleration rate n n=2 = —Xa
P; = 12000 12000
Pul f if =2
ulses number of encoder P, Pulse/rev (if a )
Output frequency of =0.001( /Pulse)
N Fo Pulse
positioning module
Shifting amount per motor Shifting amount per
S Irev

rotation

pulse is

0.001( /Pulse)
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